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EURJECY: CLOUD SASPLING RENUIRIHMENTS FOR CASTLE

1. In order to permit timcly action in support of all anticijysted
zloud esamsling activities for CASILE, the follewing re«uirements ars suvh-
sad AL o

Sihed., It i3 psiotcd cut thot further reducticn of IVY data and Ceveols -
zenv of operaticnsl comceple ray madify, to some e::tent, thezs reguirencnis

. 2. Cloud us:—:zlirg regquirsments for CASTLE are, in geanerel, bascd
::':on IVY experiorcs and dsterminsd for ths expected devices to be tecind

n CASTLE, Thesc requireasnie erc summarilzed beslow and’'a deteiled dis-

’“u..".on oi tho regquircmonle 18 contaidned in Appendix I attachsd hercio.

3. Humber of Samiles

&. Six {6) primery eamolos of cach of siz (6) devices to bz %acted.

b. Onc (1) specicl szrate at the highest nossiblae altituds (557,050
. t truc eltituds) for at lez:z? rour (L) of ths devices to be tssted.

. Size of Ezek Semple

a. Amount of matericl ccllecticd con seven {7) to eight {8) squ.r
E reet of spcocial fiiter peper by filter devicez of equivalent performan:o
]" o the Fleteher wing tls {ypeo, vhsas
C

SN CHAMGED 1D

SSIHED INFO BRACKETED

(1) Samplinz pilet ezpocure on laading is 3.5R.

(2) Rircrafi gpeed is at least 0.8 mech. §
N

DETERRAMATION [CIRCLE NUNMSER(S)]

1. CLASSIFICA " 1ON RETAIMED

2. CLASSIFICATN
LASSIFICATION CANCELLED

3. CONTAINS NO DCE CLASSIFIED INFO

4 COORDINATE WITH:

€x
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{3) Samlec are tekesn later than two hours after ehol time.
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Six (6) primary samples - initial true mltitude 42,000 feet, i -

final true altitude at least 447,000 feet (a higher altitude would be most
desirable) over the tims intervals listed in paragraph 5.

b.

One (1) special sample - at least 55,000 feet true altitude.

7. Sampling Aircrafi Operztionzl Reguiremsnts

a.

Primery sampling aiveraft:

(1) Flight time capability (paragraph 5)
{2) Altitude capability (paragraph 6)
(3) Axial flow enginee with turbine and air intake located not

ie3s than ten feet from the crew's compartment.

b.

(4) Speed about 0.8 mach.

(5) Capable of carrying high performance filter devices.
(6) Filtered air to craw's vompartmsnt.

(7) Carry gas sampling equipizent.

Spocial sampling aircraft:

(1) Flight time capability (paragracsk 5).

(2) Adltitude capability (pzrasreph §).

{3} Speed and engine type as required. .

{4) If 2 medium speed aircraft is used, the "shoe-box® type

filter is recommended.

(5) If a higher speed jet-tyre aircrafi is used {0.3) mach,

a type of filter similar to that used in IVY is recormmecnded.

(6) Filtered air to crew's compartment,

8. Control Zircrsft Operational Recuirenents

g,
b.
c.

of climbing
d.

10 hours.
e’
b g
c.
h‘
i.

1 Engl

DI e aTs te i S -

Three scisntific perscnnel.

Pogition in the immediate vicinity of the cloud.

Initial true altitude 35,000 tc LO,000 feet with capability
to 45,000 feot as required by cloud structure,

Hedium speed with endurance capability of remaining aloft for

Tvo 8 channsl ViHF systems,

One HF liaison sot.

One low fraguency homer with 2bcut 200 mile ranging capeciiy.
Continuovs positioning tc within five miles,

Suitable back-up aireraft.
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§ Februsry 1953
APPENDIX I

to
CLOUD SA'YPLING R.OUIRMMENTS FOR CASTLIE

1. Introduction

The collection of samples of airborns rediocactive debris from the cloud
resuiting f¥on the explosion of & test weapon or nuclear device is of the grezt-
ezt value to the weapons development program. These samples sujnport critical
redinciezics]l measuremente which provide an absolute detlermination of the yield
¢r enorgy release of the weapons is one of its most important characteristics.

In order to permit timely action for their support, the following

. reaunirements for manned aircraft to accom>lish cloud sampling on CASTLE are sub-
" mitisg. 1These requiremenis are based largely upon IVY cloud sampling experience

ens resulis. They sre supported by the fact that ths amount of radiocsctive
raterizl collected by & sampling eircraft is quantitatively and directly pro-
porticnsl to the performance of the filter device used, to the speed performance
of ths aircreft, to thoe radistion exposure of the sampling personnsl, and to the
extcut of racdicactive decay which has occurred after burst by the time sampling
is performed. The largest possible sample for a fixed biclogiczlly acceptable
radistion exposure will be obtained by use of the highest possible psrformance
fitter device, and & high performance esircraft which samples as long as posgitle
after burzt as is consistent with cloud dispersal phenonmenz., As a result of

IVY end Noveda teel experience, it is possible to state the sample sizes requires
for the CASTLE devices in terme of the radiation exposures and equipment per-
formnnee used in tho past. Further reduction of IVY deata and dovelopment cf opers
aticral concapis may modify, to some extent; the requirements submitted herecin.

2., Serxalc Reguiremente

a. Number

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

b, Slze

Thc elcse of esch primary sample will be satisfactory when ezch rc-
pregcnls the amcunt of material collected on seven to eight square feat of speciel
fiZter paper by filter devices which have a performance egquivalent to the Fle'cher
wing tip type uzeld on I¥Y, when the sampling pilot exposure on landing is 3.5

vaka
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roenigens, when an aireraft with a speed of at least 0.8 mach is used, and when
sanpling is performed later than two hours after shot time.

¢. Collection Times

-~

As mentioned in »aragraph 1, the amount of radiocactive 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. Onposing delay
in sampling 1s the risk of failure which increases as cloud 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. J'or Mike 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 Sheot that portion of the'main body of the cloud which lay between 33,000
and LE,000 feet dispersed so rapidly that sam>ling at those altitudes was in-
effective three hours after shot time, Later samples had to be collected at
lover altitudes where the wind structure did not disperse the cloud so rapidly.
Although disporsal effects can be estimated from tho wind structure predicted for
ghot time, a wind structure which is predicted to be unfavorable may not offer a

: very powerful argument for g change in shot schedule. In order to achieve maximum
; gcnzis elizes; operatlornzl planning for CASILE cloud sampling should be based on
acwuzl cloud penstrations conducted in thres phases over the following approsriate
tinie interveis:

5 let phase: Hf 2:00 to HY 3:00 Hours

2nd phass: H# 3:00 to Hf L4:00 Hours

3rd phass: HF 4100 to Hf 5:30 Hours

Thees times are chosen on the basis of favorable cloud dispersal
apd reciation intensities as the minimum times to ~each an in-cloud radiation
; exxsure exulvalent to a total expesure of 3.5R on landing., In the event of
§ unizvsrable wind structure, the first flight will certainly collect the desirec
§ - scrlzz, the second will srobably do sc, and if necessary the third can be
E fiouw: &l othor, poszibly lower, altitudes where the cloud persists longer. On
: the btasis that the above minimum time for the third flight may frequently bc in-
: sufiicient under operationsl conditions, & longer flight time would be desiratle,
Sincc cloud disoersel appears to be less rapid at 50,000 feet or above, & higher
eltitude would also be desirszble for this £1light, if this were poeziblc, An
{ elteruztive to ths above schedule, in the event of an extremely unfavoreble wird
~cordiiicn, would be to start to obtain all samnles at not latsr than two hours
afier shot time and to sacrifice a possible increase in sample size,

,
;
;
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d. Collection Altitudes

The degree to which a samile is representative of the totel bomb
datris is normally found to depend on hovw far below the main cloud mees it is
collecisd. For this reason, it is desirable to collect samples either in the
mo.n cloud mess or es close to it as possible, For bombe with yields up to 500
kilotons, ani perhaps to 1000 kilotons, satisfactory samplinz of the main clouvz
mazz can bs cchieved at altitudes up to about 45,000 feet true (usuclly not lower
then 35,000 fuel except for very small yislds) on tests conducted at the Eniwetcl:
Proving Grourd where the mean tropopause height is about 55,000 fest. For the
higher yield: of the really "super" devices the decirable senpling altitude should
be at leact 55,000 feat to permit collection of materig) more representaiive of
the mair cloud mase.

- X=5"
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ted at
CASTLE it is desired that the six primary ssmples be collec
an mitignl altitude of 2,000 feet true and a final altituds of %m,ooo
feet true over thnenu-a intervels un::gn: &%fc- Becuas R Wshom
shot samples on vhich wers collec range can::1ta of Some
- to be truly representative of the total debris, the re
ocgn:llz?gﬁ{cal raduchinical diagnostic experiments on the 1VI ::ger" chi.:e
are less useful than otherwise. It is, therefore, dssired to ob a B;:io e
‘special sample on each of the four high yield CASTLE shois from as hi‘hdf o
main body of the cloud as possible and to check the representativensss tB:wer
altitude samples by comparison with it. This specisl samole gshould be cgilac d
at least 55,000 feet true at about HAY hours and should require a flight toim:a;e
55.000 feet of approximstely one~half hour in the sampling area in order o ke
one or two cloud nenetrations. Unless samples from lower altitudes provo 1{
comparison generally to be as representative as the high altitude sanle,
would be desirable on "super" shots after CASTLE to collect as many of the primary.
semples as possible at altitudes of 55,000 fest or higher. As mentioned in
paregraph 2¢, the apparently lower rate of cloud dispersel above 50,000 feet would
make such a capability serve the additional purpose of making it possible to plen
to sample betueen L to 6 hours after shot time with a greater probability of
guccess when unfavorable wind conditions exist at lower altitudes.

[ had

3. Operational Requiremente

&, Aircraft

1. Samdling aircraft are required to provide the six primary samsles
end the special Bample described in paragraph 2a. The aircraft for the six primary
spanples thould have the flight time capebilities 4in the vicinity of the cloud
stelel in paragraph 2c and corrsssonding altitude capsbility stated in paragreph
2¢. Jn order to minimize exposure during return to base, these aircraft should
use &xiel flow enginss with turbine and eir intake located not less than ten fecst

“from erew compertment. They should have a speed performance of ajproximately 0.8
masa end be capable of carrylng high performance filter devices. These devices
shoulc be equipped with rainosroof velves and with s sample radiation meesuring
instrument to be read in the cockpit. Their location on the sircraft and the de-
slgn ol the filter element should minimize crew radistion and psrmit safe remowal
of tbe intenscly radiosctive meterisls collected and the transportation of therc

 imaterials. The design of the filter element ghould almo be integrated with re-

* 'quirements bassd on laboratory handling operations, A1l air entering the crov

compertment for heating, ventilating and pressurization purposss should be filtered
to prsvent the entrance of radioactive cloud particles. los Alamos Scientific

Laborstory also has a genersl requirement that the sarpling aircreft be capable

of cerrying gse sempling equipment. As a result of & cooperative arrangemant it
is expected that details regarding this requirement will come from another agency.

It retcins, however, the greatest importence to this laboratory.

The special samdle aircraft should have the altitude and flisht
time cherecteristice in the cloud vicinity stated in paragraph 2d. Its speed
end encine type may be whatever is re uired. For a medium spaed alrcreft, it
iz sugrestec that the "shoe-box" type filter device developed by Tracerlat, Inc.,
for AFULT-l be adapted for use. 1f e higher speed jet~-type alrcraft is used
(0.8 meeh), it is suggested that & filter device similar to the tyse used on IVY
be dovcloped within the shape of the wing tank used en the aircraft, The air enlerin:g
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the crew scmporbtment on this special aircraft should likewise be filtered.

2. Scientific Control Aircraft

The presence of scicntific progranm personnel in the cloud vicinity
during the operation is essential to provide technical guidance and evaluation

of the radiation hazard in terms of cloud structure for the sampling aircraft.

On the basis of the observed development of cloud structure, they locete ani
follow the position of sectione of the cloud most likely to contain significant
sammles, and ascist the performance of the saxpling mission by vectoring the
sampling aircraft to these locations., Thay also operationally control the total
radiation aposures of the sampling pilots according to the relstive readings of
the radiztion instruments relayed to them on the corplelion of a cloud penetration.
Althoygh one of these personnel will be a rated aircraft director, they are not
directly responsible for the safety of flight operations or the direction of airerzft
tc and from the genersl sampling area, although they may essist in the latter
activity. Ir order to pcrmit these persommel to function effectively, an aircrafi
e desired with the followvins gencrel requirements:

(&) Pocition: 1In the immediate vicinity of the cloud from
cere tino to the conclusion of sampling operaticas.
(b) Altitude: An initial truc altitvde of 35,000 to 4C,000
fest with czpebility of climbing to 45,000 feet es reguired by the cleud siructure.
(c) Speed: To minimize navigetion end vectorins problesc a
medium spzed is decired.
(d) Endurence: Cepeble of rercining aleft for ten (10} hours.
(e} Personnel: Maximuz of threc (3) scicntific persomncl
aboard,; one of whem will be a rated ajrcraft dirccter,
(f) Comzmnicatione:
(1) Two installed 8 chunnel VIHT systems with suiiable

(2) Onc HF limson sel,

(3) One low frerueoney homer desisgred for continuous operctiaon
vith sufficient power to permit amprexdmaotely & 200 mile renping capebility under
erationzl cenditlions.

(g) Kavigation: Capability of continucus absclute afreras
positioning Lo vithin five miles.

(h) Specizl Persenncl Equirment: Spsce in the aireralt for
sclentific personncl should be locsted to periit direzl contsct with pilol and
shoul¢ be provives with interphone and oxTrpen outlele to permil moverent nesessiry
to obscrve the clevd ac reguired by the aspest of the airerefi reletive te clouz. If
not eilhemiise  provided, mweans should be mede aveilsble Lo Keep window areas
se: “or obseryetion clear of frosu.

(1) Back-up: A suitzble beckeup is required. An alrcraft

vhich participates in other test operations may bec used as a back-up, previded
that it has similar caoabilities end can be mede availeble throughout the gampling
eperaticn.

b. Fadisilicn Imstrumendis:

Airborze radiation instrumeni: are recuirel to permit eperalienzl
cont=al of radistion asposure within biolopiczlilir scceptable lirite end e wema

X7 3#39
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pilot personne) 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 Air Tesk Group pro-

" vide the necessary personnel and dehumidified field facilities for the storage.

calibration, pre-flight test and msintenance for thesc instrumenis and the associ-

. ated electronic circuitry in the aircraft,

1. Radirtion Exposure Dosimeter (Intepron)

With thorough pre-flight tests and calibrations the "integron,”
developed for 1VY by IASL proved to be satisfactory for the operational control
of exposure. This unit is electrically self-contained. If FB8LG aircraft ere
used, its position should be changed to a location nearer the pilot than wss
used on IVY,

2. Sample Radistion Intensity Meter (Wing Tenk or Chamber)

The radistion rate from the samjle which is measured instan-
tanecusly by an lonchamber in the right wing tank was found in IVY to provide
very valuable immediate informetion on the effectiveness of a sampling eircra’t
during its sampling mission. This instrument requires 28 volt DC and 115 volt,
LOO cycle AC power from the aircreft a&s well as suitable wiring between the cock-
pit and winz tank. Experisnce with the electrical leeds and connectors supplied
in IvY FBLG aircreft indicates that the circuitry for this instrument must employ
vater and moisture proof cables and connectors in order to avoid serious funciional
difficulties arising from the salt-molisture conditions typical of tropical merine
clinctes. 17 the IVY FOLG's are used in CASTLE 1%t is desired that all wiring and
connectors be replaced as required to assure relia)ie performance at Eniwetol.

3. Cocknit Radistion Intensity Meter

Taie rete moter measures the cloud radiation intemsity and guides
the pilot in the verformznce of the penstrationz. It also controls the total
radiation exposure and duration of sampling by msasuring the background radiation
intensity acquired by the aircraft as & result of surface and engine contaminsiion.
As a result of lack of tropicalization and ruggedness the IRN-72 (Jasper) supnlied

- for use on IVY proved to generelly unsatisfactory. It is suggested, therefcro.

that the Jasper be replaced by a more suitsble instrumsnt which is more rugged,

is tropicealized, and otherwise mests the specifications established for the Jaszper
before IVY,

c. Pilot Radistion Protection

Experlence in IVY indicated that persorneol shielding of nominal
lead equivelence provides & significant radiation protection even for gamma redie
ationz from & pure fission device, Although the personnsl shielding equipment
provided by the Air Task Group for IVY was effective, its cumbersome nature
appesersd to give rise to psychologicel difficulties incident to encrgency exit
or beilout from the aircraft. It iez suggested, therefore, that this equipmsnt
be redesigned for CASTLE to achieve eimoiicity and safety and that it be used
particularly on tests of devices in which tuballoy is a major constituent arnd
from vhich a high flw: of soft gamms radiation can be arpected, It should be

z-5 S#40
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mentioned that even the 30% reduct
of & high accidental overexposure

ir
penetration and chose a poor escape path from the cloud,

:
:

g
\
E,

It &5 desired that the
_ 1ASL be consulted regarding the redesign of this shielding,
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