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Toi Commander
Joint Tesk Teixe 7
Washington 25, D.C.

FROM: Commander, Teck Crous 7.1
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SURJECT: CLOUD SAMPLING RECULRLIMENIS FOR CASTLE

1. 1n ordcer to permit timely action in support of all anticipcied
~loud samsling activities for CASILE, the following requirements ars esuh-
mithed, It is points cut that further reducticn of IVY data and cevels -
zenv of operational concepie roy modify, to some extent, thess reguiremcuis:

2. Cloud ssmpling requirszentsz for CASTLE are, in generel, based
Zpon IVY experioncs and dstermined for thas expecied devices to be te oied
‘n CASTLE, Thesc requireasnie ere summerized below and’a deteiled dis-
cusoion of the regquircmonie is contained in Appendix I attachisd hercio.

3., BHumher of Samsles

2. Six {6) primary szmoles of cach of six (6) devices to bz terted

-

b. Onc (1) spscisl sars’e at the highest nossibla altituds {55.07X
Tezt truc eltituds) for at lezzl rour (L) of th«a devices o be testerl.

4. o of Ecsh Sexmple

a. Amount of mzterisnl eccllecisd cn seven (7) to eight (8) squr . |
gccial .{:L_‘n“ s2per by filter devicez of equivalent perforaan:s

of &
Fletehor wiag tls {ype. vhsn:

RETAINED

2, CLASSIFIC/ 0N CHAMGED 10:

cet
o the

£
FIED INFO BRACKETED

(1) Semplinz pilet expocure on laading ig 3.5%.
(2) A.rcr:.’t apced is at least 0.8 mech.
{3) Scmales are tzlien later than two hours after eshot timo.

> 8

$SIFICATION CANCELLED

%
Jo

COORDINATE WITH;

1. CLASSIFICA 10

CQLASS)

DETERMINATION &CIRCLE NUMBER(S)]
3, CONTAINS NO DOE CLASSIFIED INFO

§. Coilecetinz Tinm-a

e, Gicud p-“et-f.tic baged on the following tin: intervels:

(1) Foioy samsler:

\ 1zt phocor EZ2:00 to HA3:00 hours.
\S\J 2rd phsse:  EF3:00 to BZL:GD hours.
3cd phaso: E%:00 to HSS5:30 hours.(IVY t;pe samp 5 ol
2maft providsz lecs thon e 507 probability in obtaining an acceptal lc crosto

Turing thic _3,;::E.c}

TLIS DOCUMINT CONSISTS 01?_2_?;%8)
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¥ a. Six (6) primary samples - initisl true mltitude 42,000 feet, “#¥::
final true altitude at least 47,000 feet (a higher altitude would be most
desirable) ower the time intervals listed in paragraph 5.

b. One (1) special sample - at least 55,000 feet true altitude.
7. Sampling Aircrafi Operationzl Reguirements

(:w a. Primsry samsling aircraft:

‘ (1) Flight time capability (paragraph 5)
{2) Altitude capability (paragraph 6)
(3) Axial flow engines with turbine and air intake located not
jexsg than ten feet from the crew's compartnenti.
(i) Speed about 0.8 mach.
(5) Capsable of carrying hizh performance filter devices.
(6) Filtered air to craw's vompertmsnt.
(7) Carry gas samoling equipizent.

b. Spocial sampling aircraft: ' .

(1) Flight time capability (paragrash 5).

(2) 21titude capability (pzrsireph ).

{3) Speed and engine type as regulrad. :

(L) If a medium speed aircraft is used, the Vshoe-box® type
‘:ﬂ filter is recommended.

(5) If a higher speed jot-type aircraft is used {(0.3) mach,

& type of filter gimilar to that uwsed in IVY is recommcnded.
(6) Filtered air to crev's corpartmwent.

8. Control Zircraft Operational Recuirenents

e, Three scisntific personncl.

b. Position in the iamediate vicinity of the clowd.

¢. Initial true altitude 35,000 tc L0,000 feet with capability
of climbing to 45,000 feot as required by cloud structure,

d. ledium speed with endurance capability of remaining aloeft for
10 hours. _
e. Two 8 channel VHF systems.
f. One HF liaison sot. .
g. One low freguency homer with a2bcut 2C0 mile ranging capacity.
h. Continuous positioning to within five miles.

i. Suitable back-up aircraft.
. - )
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APPENDIX I

to
CLOUD SAMPLING R.OUIREMENTS FOR CASTIE

1, Introduction

The collection of samsles of airborne redicastive debris from the cloud
resuiting fyon the explosion of & test weapon or nuclear device 1s of the grezte
ect value to the weapons development program. These samples sujport critical
recdinchezicel measuremente which provide an absoluts determination of the yield
or energy release of the weapons is one of its most important characteristics.

In ordor to permit timely action for their support, the following
. rejunirenments for manned aircraft to accom>lish cloud sampling on CASTLE are sube-
" mitizd. These requirements are baeed largely upon IVY cloud sampling experience
zns results. They are supported by the fact that ths amount of radiosctive
materizl collected by & sampling eircraft is quantitatively and directly pro-
porticnal to the performance of the filter device used, to the speed performance
of ths aircraft, to tho rediation exposure of the sarpling personnsl, and to the
extecui of racticactive decay which has occurred after burst by the time sampling
is performed. The largest possible sample for a fixed bioclogiczlly acceptable
radirtion exposure will be obtained by use of the highest possible psrformance
filier devlicae, and a high performance eircraft which saxples as long as poggitle
afte: buret as is consistent with cloud dispersal phenonmenz. As a result of
ITY end Noveda lest experience, it is possible to state the sample sizes required
for the CASTLE devices in terms of the radiation exposurees and eguipment per-
forrmonce used in tho past. Further reduction of IVY deta and development cf oper-
aticral concepis mey modify, to some exteat; the requirements submitted hercin.

2. Sumblo Requiremente

a. Number

Six primary samples are desired of each of the six devices testez.
Cne cposiel sample at highest possible altitude is desired, in addition to the
primery six, for at least four of the six devices.

b, Size
The 2ize of eech primary sarcple will be satisfactory when ezch rc-
pregcnis the amount of material collected on seven to eight square feat of special

fizter paper by filter devices which have a performance equivalent to the Fleicher
wing tip typs uzed on IVY, when the sampling pilot exposure on landing is 3.5

ke
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Ny,

:oéx:gens, when an aircraft with a speed of at least 0.8 mach is used, and when
sanoling is performed later than two hours after shot time.

¢. Collection Times

hd

As mentioned in oaragraph 1, the amount of radioactive material
collected for a fixed pilot exposure (3.5R total) increases with how much radio-
‘active decay has taken place by the time sampling is performed. Opposing delay
in samoling is the risk of failurs which increases as clond dirpersal takes place
according to the effects of the vertical welocity gradient and anguler -shear of
the wind structure in the region of the desired altitudes. Il'or Nike Shot on IVY
a slow rate of cloud dispersal due to a favorable wind structure permitted suc-
cessful sampling as late as six hours at about 47,000 fest true altitude, while
for King Shot that portion of the'main body of the cloud which lay between 35,000
and LZ,000 feet dispersed so rapidly that sam>ling at theose altitudes was in-
effective three hours after shot time. Later samples had to be colleoted at
lower altitudes where the wind structure did not disperse the cloud so rapidly.
Although dispsrsel effects can be estimated from tho wind structure predicted for
shot time, a wind structure which is predicted to be unfavorable may not offer a
very povwerful argument for a& change in shot schedule. In order to achieve maximum
scouzie eizes; operatlionel planning for CASILE cloud sampling should be based on
actuzl cloud penetrations conducted in thres phases over the followinz approosriate
tine intervalis:

lst phase: HE 2:00 to Hf 3:00 Hours
2nd phase: H# 3:00 to Hf L:00 Hours
3rd phass: Hf 4:00 to Hf 5:30 Hours

Ihees timss are chosen on the basis of favorable cloud disperszl
apd recistion intensities as the minimum times to ~each an in-cloud radiation
exxsure eguivalent to a total expcsure of 3.5R on landing. In the eveat of
nizverable wingd structure, the first flight will certainly collect the desired

- s&iplzac, the second will srobably do sc, and if pecessary the third can be

fiouw:, &t othor, ooseibly lower, altitudes where the cloud persists longer. Om
the tesis thel the above minimum time for the third flight mey frequenily bc in-
sufiicient under operationzl conditions, & longer flight time would be desiratle.
Sincc cloud disoersel appears to be less rapid at 50,000 feet or above, e higher
gltitude would also be desirable for this flight, if this were poseidlc. An
elternztive to the above schedule; in the event of an extremely unfavoreble wind
cordiiicn, would be to start to obtain all sam»sles at not latsr than two hours
after shot tire and to sacrifice o possible increase in sample size,

d. Colleztion Altitudes

The dogree to which a sam>le is representative of the totel bomb
dotris is normally found to depend on how far below the main cloud macs it is
collecisd. For this reason, 1t is desirable to collect samples either in the
moin cloud mess or es close to it as possible, For bombs with yields up to 502
kilotons, ani perhaps to 1000 kilotons, satisfactory samplinz of the mzin clouz
mazc con bs cchieved at altitudes up to about 45,000 feet true (ususlly not lower
then 35,000 foet except for very small yields) on tests conducted at the Enivetcl:
Proving Grourd where the mean tropopause height is about 55,000 feet. For tho
higher yield: of the really "super" devices the desirable sampling altitude should
be at leact 55,000 fesl to permit collection of materig) more representsiive of
the meir cloud mass,

-x-4”
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CASTLE it is desired that the six primary ssmoles be collected. at
an initg altitude of 42,000 .t‘oetmtruq ::: :n fmt:- of a.::.::ut h;i&g(olo
true intervals . m‘
:::: oanplzg:null;'!u:hh wers collected in this altitude range cannot be o;hwn
- conclusively to be truly repressentative of the total debris, th.'nnltad m::m
of the critical radiochemical diagnostic experiments on the 1VI "super® y
are lees useful than otherwise. It is, therefore, dssired to obtain a single
‘special sample on eawdmzoummmmsmmunuumng.u{-
msin body of the cloud as possible and to check the repressntativensss of mwer
altitude samples by comparison with it, This special samsle should be cgnec
at least 55,000 feet true at about Efl hours and should require a flight ' time at
55,000 feet of approximately one~half hour in the sempling area in order to make
one or two cloud nenetrations. Unless samples from lower altitudes prove by this
comparison generally to be as representative as the high altitude sanjle, it
would be desirable on "super” shots after CASTIE to collect as many of the primary
sarnples as possible at altitudes of 55,000 feet or higher. As mentioned in
parsgraph 2¢, the apparently lover rate of cloud dispersal above 50,000 feet would
make such a capabllity serve the additional nurpose of making it possible to nlan
to sample betuean L to 6 hours after shot time with a greaster probability of
success when unfavorable wind conditions exist at lower altitudes.

o

3. Operational Requiremente

&+ Aircraft

1. Samdling aircraft are required to provide the six orimary samslse
and the epecial Bemple described in paragraph 2a. The aircraft for the six primary
samcles should have the flight time capebilities in the vicinity of the cloud
stalci in paragraph 2¢ and corressonding altitude capability stated in paragreph
2d. Jo order to minimize exposure during return to base, these aircraft should
use axiel flow enginss with turbine and sir intake located not less than ten fest

"froz ercu compartment. They should have a aspeed performsnce of asproximstely 0.8
mach end be capable of carrying high performence filter devices. These devicec
should be equipped with rainsroof valves and with a sarple radiation measuring
instiruzent to be read in the cockpit. Their location on the aircrafti and the dee
8ign of the filter element should minimize crew radiation and psruit safe removal
of the intenscly radiocactive materials collected and the transportation of thesc

~ jmeterizls. UThe design of the filter element should also be integrated with re-
quirements bassd on leboratory handling operations. A1l air entering the crov
compirtment for heating, ventilsting and pressurisstion purposes should be filtered

Yo prevent the entrance of radicactive cloud particles. los Alamos Scientific
Laborstory also has a genersl requirement that the sampling aircraft be capable

of cerrying gee esampling equipment, As a result of a cooperative arrangement it

is expected that details regarding this requiremsmt will come from another agency.
It retcins, however, the greatest importance to this laboratory.

The special samdle aircraft should have the altitude and flicht
time chz_aracteristice in the cloud vicinity stated in parsgreph 2d. Its speeg
and engine typs may be whatever is reijuired, For a mediun speed aircraft, it
is sugrested that the "shoe~box" type filter device developed by Tracerlat, Inc.
for AFJLT-1 be adapted for use. 1f e higher speed Jet-type aireraft is us;d ’
(0.8 mech), 1t is suggested that a filter device similar to the tyse used on IVY
be dovcloped within the shape of the wing tank used on the aircraft. The air ei‘erirs
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the crav c-c::.,::rtw this special aircraft should likewise be filtered.

2. Scientific Control Aircraft

The presence of sciomtific program personnel in the cloud vicinity
during the operation is essential to provide technical guidance amd evaluation
~of the radiation hazard in terms of cloud structure for the sarpling gircraft.

On the basis of the observed development of cloud structure, they locete and
follow the position of sectione of the cloud most likely to contain significant
szmmles, ancd ascist the performance of the saxpling mission by vectoring the
sampling aircraft to these locations., Thay also operatiomally cantrol the total
radiation aposures of the sarpling pilots according to the relastive readings of
the radiation instruments relayed to them on the corpletion of a cloud penetration.
Althovgh one of these personnel will be a rated airceraft dircctor, they are not
directly responsible for the safety of flight overations or the direction of aireraft. - .s
tc and {rom thc guneral sampling area, a.ltbougn they may essist in the latter . .4
activity. Inr erder to pcrmit these persormel to function effectively, an aircraft’
je desired with the followings gencral reguiremests:

(2) Position: 1In the immediate vicinity of the cloud from
gere tinc to the conclusion of sampling eperaticas.

(b) Altitude: An initial truvc altitvde of 35,000 to 40,000
feet with cepability of climbing to 45,000 feet e&s required by the cleud structure.

(c) Speed: To minimize nsvigetion and vectorins problexc s
medium speed is desired.

(d) Endurence: Cepeble of remining alofi for ten (10} hours.

(e) Personncl: lsxdiruc of thres (3) sciontifie persennzl
aboard, one of when will be a rated aircraft direccter,

(f) Comzunicatiome:

(1) Two installed 8 chunnel VHT systemc with suliable

spares.

(2) One HF limson sel, :

(3) One low frerucney hamar desisgred for centinuous operaticn
vith sufficient power to permit anproxdmotely ¢ 200 mile renging capabilily umder

ationzl cenditlones. _
(g) Bavigation: Capability of continucus absclute aircrz’
positionirng to vithin five miles,

(h) Special Personncl Ecuipment: Space in the aircrafl for
scientific personncl should be located to perzit direst contsct with pilot and
shoul¢ be proviued with interphone anmd oxrpen outlets to permil movexent neséssrry
to obacrve the clevd as requirad by the aspect of the airerzfi relztive to cloud. If
not ethemuise - provided, means sbould be made eveilsble Lo keep window arezs
-se: “or obserretion clear of frosi.

(1) Back-up: A suiteble beck-up is required. An aircraft
which parti cipat,es in other test Opera‘"iom may bc used as a back-up, previded
that it hes sirmdilar casabilities gnd can be made availeble throughout tne sampling
cperatica.

b. Fadleilcn Imctrumeris:

Airboroe radiablicn imstruments are resuired to permit eperaticnzl
ecenti-ol of radiation asmposure within biolopicziir- asceptable limits eand Lo we™

X 7 &£
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pilot persomns) of hasardous radiation intensities which might exist. The proper
performance of these instruments is critical to the success of the mission in that
the radiation safety of the pilot and the operational guidance of the misaion are
determined by their relative readings. It is desired that the Alr Task Group pro-
vide the necessary personnel and dehumidified field facilities for the storage.
calibration, pre-flight test and maintenance for these imstruments end the associ-

_ated electronic circuitry in the aircraft,

1. Radirtion Exposure Dosimeter (Intepron)

With thorough pre-flight tests and calibretions the "integron,"
developed for 1VY by LASL proved to be satisfactory for the operational control
of exposure. Thies unit is electrically self-contained. If FBLS aircraft ere
used, its position should be changed to a location nearer the pilot than wss
used on IVY,

2, Semple Redistion Intensity Meter (\_\'1_3 Tenk or Chamber)

The radiation rate from the samile which is messured instan-
taneously by an ionchamber in the right wing tank was found in IVY to provide
very valuable immediate informetion on the effectiveness of a sampling aircra’t
during its sampling mission. This instrument requires 20 volt DC and 115 volt,
hOO cycls AC power from the aircreft as well as suitable wiring between the cock-
pit and winz tank. Experisnce with the electrical leads and connectors supplied
in I'Y FBLG aircraft indicates that the circuitry for this instrument must employ
water and moisture proof cables and connectors in order to avoid serious functional
difficulties arising from the salte-moisture conditions typical of tropical marine
clisctes. 1° the IVY FBUG's are uwsed in CASTLE 1% is desired that all wiring and
connectors be replaced as required i{o assure rellasle performance at Eniwetol.

3+ Coclnit Radistion Intensity Meter

Taie raete noter measures the cloud radiation intensity and guides
the pillot in the verformance of tho penetrations. It also controls the total
radiation exposure and durstion of sampling by msasuring the beckground radiation
intensity acquired by the aircraft as s result of surface and engine contaminetion.
As a rasult of lack of tropicalization and ruggedness the IRN-72 (Jasper) supplied

.. I for use on IVY proved to generslly unsatisfactory. It is suggssted, thereforv,

that the Jasper be replaced by a more suitable instrumsnt which is more rugged.
::ftropi;;lized, and otherwise mests the specifications established for the Jasper
ore °

c. Pilot Radiation Protection

Experience in IVY indicated that persornnel shielding of nominal
lead equivelence provides e significsnt radiation protection even for gamma redi-
ationz from e pure fission device. Although the personnel shielding equipment
providsd by the Air Task Group for IVY was effective, its cumbersome nature
appeered to give rise to peychologicel difficulties incident to emergency exit
or beilout from the aircraft. It iz suggested, therefore, that this equipment
be recesigned for CASTLE to schieve eim>licity and safety and that it be used
particularly on tests of devices in which tuballoy is a major constituent amd
fron vhich a high {lw- of soft gamma radiation can be cxpected, It should be
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mentioned that even the 30% reduction found £

& riiad boubs
of & high accidentsl overexposure which ziyht occur a pilot
penetration and chose a poor escape path from
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the cloud, It is desired that the
_ LASL be consulted regarding the redesign of this shiulding.

3 444/



