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SJEJECT: CLOUD SAMPLING REOULAIMENTS FOR CASTLE

1. In order to permit tinely action in support ef all anticipcied
cloud saomslinge activities for CASTLE, the following requirements are sul:-
mitted. It is points’ cut they further reductien of IVY data and ceve.s:-
zeny of operational concepts ray modify, to some extent, thess regvirenc.is

2. Cloud sexnling requirsrents for CASTLE are, in genorel, based
upon IVY ezmerioncs and deterred for tha exnected devices to be tectns
Om CASTLE, These requirensntse erc sumierized below and’& deteiled dis-
cussion of the requiremcnts ts containoi in Apsendix I attachsd heroto.

3. Humber of Samsles

a. Six (6) primary escolos of each of six (6) devices to be teried.

b. One (1) spseiel sarc.e at the highest vessibla altituds (55.750
fest truc altituds) for at lesst reur (hh) of the devices to be teste. °

= |Z
4. Sisco of Exch Semple = 62].

200% ge
a. Amount of materin? ecllecied en seven (7) to eight (8) sane - wege gy

.eet of epcctal filter neaner by filter devicee of equivalent perfornan:s =2oges=
'o the Pletcher wind tis tyre, whan: zoo 33222Ong ea

spueaxe(1) Semolincz pilet exposure on landing ic 3.52. ans a8
(2) Aarerafts anced is at least 0.6 rsch. 3 3885
(3) Sawoles ere taken later than tuo hours after ehot timc. Gora:

S. Collestio: Tine

&, Glovd psuetraticrs based on the following tin: intervcls:
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(1) Priccry samslce:

\ et phesor E42:00 to H43:06 hours.
te érd pheses E4300 to H~lh:Co houra.

3rd phaso: E,{::00 to H¢5:30 hours.(IVY tsps sampling oS.
weft provid: less then a SOs probability in obtaining an acceptable cr:
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ee a. Six (6) primary semples - initial true altitude 12,000 feet,* eset

final true altitude at least 47,000 feet (a2 higher altitude would be most
desirable) over the time intervale listed in paragraph 5.

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

7. Sampling Aircraft Operational Recuirements

Ci a. Primary samoling aircraft:
,t

(1) Flight time canability (paragraph 5)
(2) Altitude capability (saragranh 6)
(3) Axial flew engines with turbine and air intake located not

less than ten feet from the crew's compartment.
(4) Speed about 0.8 mach.
(5) Capable of carrying hich performance filter devices.
(6) Filtered air to craw's vompartmsnt.
(7) Carry gas samzling equipment.

b. Spocial sampling aircraft:

(1) Flight time capability (saragrash 5).
(2) Altitude capability (persazrenh 5).
(3} Speed and engine type as required. °
(4) Lf a medium speed aircraft is used, the "shee-box" type

Ci filter is recommended.
(S) If a higher speed jet-tyoe aircraft is used (0.3) mach,

a type of filter similar to that used in IVY is recomacnded.
(6) Filtered air to crew's cozsartnent.

8, Control Aircraft Operational Recuirenents

2. Three scientific personnel.
b. Position in the famediate vicinity of the cloud.
ec. Initial true altitude 35,000 tc 40,000 fect with capability

of climbing to 45,000 feot as required by cloud structure.
ad. Medium speed with endurance capability of remaining aleft for

20 hours. .
e. Two 8 channel VHF systems.
f. One HF liaison sot.
@. One low frequency homer with abcut 200 mile ranzing capaciiy
h. Continusvs positioning to within five miles.

i. Suitable back-up aircraft.
~ .

W G6 343¢
WV. EL OGLE 7
fe aes fe
wOTe:oSCOPIED/DOE

E LANL RO fees
we ftir_— i. — 7



Gent ¢ - Cloud Samoling Requirements for Castle, 5 Feb 53

DISTRIBITION

CJTF 7
CTC 7.4
CTG 7.1
br. Bradburyaj-——€
br. Graves

Dr, Herb York - Livermore
Dr. Plank ©

AFOAT21

Col. Houghton - AFSWC
12413 - J-3

1, = Sequence
15 = MER

@
s
e
t

6
0

@#
@

9
6

 

$
90098 2b 5 #3

amenLA



aa HEADQUARTERS
TASK GROVe 7.1

JOINT ASKED FORCE 7
Los Alamos, New Mexico

.

S February 1953

APPENDIX I
to

CLOUD SAMPLING RLOUIREMENTS FOR CASTLE

1, Introduction

The collection of samles of airborne radioactive debris from the cloud

resuiting from the explosion of a test weapon or nuclear device is of the grezt-
ect value to the weapons development program. These samples susport critical 1 aap.
recinchezice] measuremente which provide an absolute determination of the yield =~ we
or exergy release of the weapons is one of ite most important characteristics.

in order to permit timely action for their support, the following
. Teguirements for manned aircraft to accomolish cloud sampling on CASTLE are sub-
' mitted. These requirements are baeed largely upon IVY cloud sampling experience
end results. They are supported by the fact that ths amount of radioactive
matericl collected by a sampling eircreft is quantitatively and directly pro=-
portional to the performance of the filter device used, to the speed performance
of ths aircraft, to the radiation exposure of the sampling personnsl, and to the
extent of radioactive decay which has occurred after burst by the time sampling
is performed. The largest possible sample for a fixed biologically acceptable
radiction exposure will be obtained by use of the highest possible performance
filter devices, and a high performance aircraft which samples as long as possible

efic: buret as is consistent with cloud dispersal phenonmenz. As a result of
IVY ene Naveda teat experience, it is possible to state the samole sizes required
for the CASTLE devices in terms of the radiation exposures and equipment per~
formanee used in tho past. Further reduction of IVY cata and dovelopment cf over-
atioval concepts may modify, to some ex:tent, the requirements submitted herein.

2. Senale Requiremente

a. Number
 

Six primary samples are desired of each of the six devices tested.
One special sample at highest possible altitude is desired, in addition to the
prim-ry six, for at least four of the six devices,

b. Size

The aise of eech primary sarole will be satisfactory when each re-
preecnis the amount of material collected on seven to eight squezre feat of special
Lizte> paper by Lilter devices which have a performance equivalent to the Fletcher
wing tip type used on IVY, when the sampling pilot exposure on landing is 3.5
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COPiED/DOE 590582

l

e

S

E

Siam

. LANL RC

3436



aan,

soentgens, 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 .

As mentioned in .aragraph 1, the amount of radioactive material
collected for a fixed pilot exposure (3.5R total) increases with how auch radio-
‘active decay has taken place by the time sampling is performed. Opposing delay
in samoling is the risk of failure which increases as cloud dircersal takes place
according to the effects of the vertical velocity gradient and angular shear of
the wince structure in the region of the desired altitudes. Jor 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 7,000 feet true altitude, while
for Kine Shot that portion of the’main body of the cloud which lay between 359,000
and 15,000 feet dispersed so rapidly that sam>ling at these altitudes was in-
effective three hours after shot time. Later samples had to be collected at
lower altitudes where the wind structure did not disperse the cloud so rapidly.
Although dispsrsal 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 powerful argument for a change in shot schedule. In order to achieve maximm
gtc.cle Bises, operational planning for CASTLEcloud sampling should be based on
acuvsl cloud penetrations conducted in three phases over the followinz appropriate
tine intervais:

let phase: H/¢ 2:00 to Hf 3:00 Hours
2nd phase: H?# 3:00 to He 4:00 Hours
3rd phase: Hf 4:00 to Hf 5:30 Hours

Thnees times are chosen on the basis of favorable cloud dispersal
aod recistion intensities as the minimum times to ceach an in-cloud radiation
ex205uTe eauivalent to a total exocsure of 3.5R on landing. In the event of
micvcrabic wind structure, the first flight will certainly collect the desired

- géccolze, the second will srobably do sc, and if necessary the third can bc
fiou:, at other, soseibly lower, altitudes where the cloud persists longer. On
the basis they the above minimum time for the third flight may frequently bc in-
sufficient under operationel conditions, e longer flight time would be desirable.
Since cloud cissersal appears to be less ranid at 50,000 feet or above, a higher
eltitude would also be desirable for this flight, if this were pogzcible. An
elternative to the above schedule, in the event of an extremely unfavoreble wind
corditicn, would be to start to obtain all samoles at not later than two hours
aftez shot tine and to sacrifice a possible increase in aamole size.

Gd. Collection Altitudes

Tne degree to which a samole is representative of the totel bomb
detris is normally found to depend on how far below the main cloud mass it is
collecitsd. for this reason, it is desirable to collect sammles either in the
main cloud mics or es close to it as possible. For bombs with yields up to 509
kiiotons, anc perhaps to 1000 kilotons, satisfactory samplinz of the main cloud
mace can be cchieved at altitudes up to about 45,000 feet true (usually not lover
then 35,000 rect except for very small yields) on tests conducted at the Enixetcl:
Proving Grourc where the mean tropopause height is ebout 55,000 feet. For the
higher yield: of the really "super" devices the desirable seamsling altitude should
be at least 55,000 feet to permit collection of materia? more representative of
tne main clouc mass.
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ted. at
° On CASTLE it is desired that the six primary samples be collec

an initial altitude of 42,000 feet true one arfinal eltitose of

at

leeri

true time intervals aentio » Becuas Mike

root eeieeonIVY which were collected in this altitude range cannotbeon

- conclusively to be truly representative of the total devris, theresul anane

of the critical rad te on the IVY “super” +

are lees useful than otherwise. Jt is, therefore, desired to obtain a sing °se

‘special sample on each of the four high yield CASTLE shots from as highont Sy

main body of the cloud as possible and to check the representativeness u joer

altitude samples by comparison with it. This special samale should be cox786 :

at least 55,000 feet true at about BY) hours and should require a flight ta

e

at

55,000 feet of asproximately one-half hour in the semmling area in order

cne or two cloud venetrations. Unless samples from lower eltitudes prove by this

comparison generally to be as representative as the high altitude sanjle, it

would be desirable on "super shots after CASTLE to collect as many of the primary

sarples as possible at altitudes of 55,000 feet or higher. As mentioned in

paregraph 2c, the apparently lower rate of cloud disperasl above 50,000 feet would

make such a capability serve the additional purpose of making it possible to plan

to sample betueen to 6 hours after shot time with a greater probability of

success when unfavorable wind conditions exist at lower altitudes.

g

3. Operational Requirements

@. Aircreft

1. Samoling aircraft are required to provide the sixorimary samczlse

anc the epecialBemple described in paragraph 2a, The aircraft for the six primary
sandles should have the flight time capebilities in the vicinity of the cloud
steici in paragraph 2c and corressonding altitude capability stated in paragreph

2d. in order to minimize exposure during return to base, these aircraft should
use axial flow engines with turbine and cir intake located not less than ten fest
‘from crew compartment. They should have a speed performsnce of asproximately 0.8
mach end be capable of carrying high performance filter devices. These devices

should be equipped with rainoroof valves and with a sample radiation measuring
instrument to be read in the cockpit. Their location on the aircraft and the de-
sign of the filter element should minimize crew radiation and permit safe renoral
of the intenscly radioactive materials collected and the transportation of thes:

 {materisis. The design of the filter element should also be integrated with re-
' ‘quirements bassd on laboratory handling operations. All air antering the cre
compertment for heating, ventileting and pressurisstion purposes should be filtered
to prsvent the entrance of radioactive cloud particles. Los Alamos Scientific
Laboratory also has a generel requirement that the sampling aircraft be capable
of carrying gee sampling equipment. As a result of a cooperative arrangement it
is expected that details regarding this requirement will come from another agency.
it retains, however, the greatest importance to this laboratory.

The special samole aircraft should have the altitude anid flicht
time charecteristice in the cloud vicinity stated in paragraph 2d. Its speed
and encine tyye may be whatever is revuired. For a mediun speed aircreft, it
is sugrested that the "shoe~box" type filter device developed by Tracerlat, In
for AFl2T+1 be adapted for use. If e higher speed jet-type aircraft is used
(0.8 mech), it is suggested that a filter device similar to the tyne used on IVY
be developed within the shape of the wing tank used on the aircraft. The air e:4erans
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the crev “enpertoent this special aircraft should likewise be filtered.

 

2. Scientific Control Aircraft

The presence of scicntific program personnel in the cloud vicinity
during the operation is essential to provide technical guidance ani 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 and
follow the position of sectione of the cloud most likely to contain significant
sermles, anc ascist the performance of the sarpling mission by vectoring the
sampling aircraft to these locations. Thay aleo operationally control the total
radiation aposures of the sampling pilots according to the relative readings of
the radiation instruments relayed to them on the corpletion of a cloud penetration.
Altherigh one of these personnel will be a rated aircraft director, they are not
directly responsible for the safety of flight operations or th: direction of aireraft.:
to and from the general sampling area, although they may assist inthe latter...
activity. In erder to permit these persomel to function effectively, an aircraft
de desired with the followins gencral requiremests:

 

(2) Position: In the immediate vicinity of the cloud fron
sere tinc to the conclusion of sampling operaticnas.

(b) Altitude: An initial true altitude of 35.000 to 46,000
fest with capability of climbine to 45,003 feet es required br the cleud structure.

(c) Speed: To minimize nevigetion and vectoring problexs a
medium arses is desirec.

(d) Endurence: Capable of remining alot for ten (10) hours
(¢; Personnel: Meadruz of threc (3) sotintific persennel

aboara, one of whem will be 4a rated aireraft dtirector,
(f) Coazunicatione:

(1) Two installed @ chunnel VHT systems with suitable
snares.

(2) Onc HF liason sew.
(3) One low frequcner homer desioned for cominvous operatics

with sufficiem power to permit anproximately « 200 mile renring capability under
onerationsl cendition: .

(g) Havigation: Caonabilit; of continucus absolute airera’t
positionins to within five miles.

(h} Special Persennel Equimment: Spoece in the aircraft for
scientific personnel should be locatec to persit direst contact with pilot ans
shoulc be proviuea with interphone aml] oxrpen outlets to permit movement necésesryr
to observe the clevd as required by the aspect of tho aireraft relative te clouc. If
not ethemmse provided, means should be made eveilable to xees window areas
se: “er obserration clear of frost. ah

(4) Back-up: A suiteble beck-up is required. An aircraft Po
which participates in other test oneration3 may be used és a back-up, previces
that it has sinriscar casabilities end can be made availeble throughout tne samlins
eperevicn.

 

b. Facievien Instmresis:

Airborne radistion instruments are recuircc to permit eperations:

cenitrsi of raciation «smesure within bioloricsii-: accoentable limits ans to wee

«7 bl
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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 mission are
determined by their relative readings. it is desired that the Air Task Group pro-
Vide the necessary personnel and dehumidified field facilities for the storage,
calibration, pre-flight test and maintenance for these instruments and the associ-

_ ated electronic circuitry in the aircraft.
-

1. Radistion Exposure Dosimeter (Intepron)

With thorough pre-flight tests and calibrations the "integron,"
develooed for 1VY by LASL proved to be satisfactory for the operational control
of exposure. Thies unit is electrically self-contained. If F615 aircraft are
used, its position should be changed to a location nearer the pilot than wes
used on IVY.

 

2. Semple Redistion Intensity Meter (Wing Tenk or Chamber) ooo

The radiation rate from the samd+le which is measured instan-
taneously by an ionchamber in the right wing tank was found in IVY to provide
very valuable immediate information on the effectiveness of a sampling aircra‘t
during its sammoling mission. This instrument requires 28 volt DC and 115 voli,
hOO cycle AC power from the aircreft as vell as suitable wiring between the cock-
pit and wing tank. Experience with the electrical leads and connectors supplied
in IVY POG airereft indicates that the circuitry for this instrument must enploy
water and moisture proof cables and connectors in order to avoid serious functional
difficulties arising from the saltemoisture conditions typical of tropical marine
Clinstes. l° the IVY F8lG's are used in CASTLE it is desired that all wiring and
connectors be replaced as required to assure reliavle performance at Eniwetol.

de Cockoit Radiation Intensity Meter

Toie rate moter measures the cloud radiation intensity and guides
the pilot in the oerformance of tha penetrations. It also controls the tota.
radiation exposure and duration of samplinc by msasuring the background radiation
intensity acquired by the aircreft as s result of surface and engine contamination.
As a result of lack of tropicalization and ruggedness the IRM-?72 (Jasper) suoplied

.. for use on IVY proved to generallyunsatisfactory. It is suggested, therefors,
that the Jasper be replaced by a more suitable instrument which is more rugged.
reneeyeelized, and otherwise meets the specifications established for the Jasper

ore e

c. Pilot Radiation Protection

 

Experience in IVY indicated that personnel shielding of nominal
iead equivelence provides a significant radiation protection even for gamma redi-
ationz from © pure fission device. Although the personnel shielding equipment
provided by the Air Task Group for IVY was effective, its cumbersome nature
appeered to give rise to psychological difficulties incident to emergency exit
or beilout from the aircraft. It ie suggested, therefore, that this equipment
be redesigned for CASTLE to achieve esimslicity and safety and that it be used
particularly on tests of devices in which tuballoy is a major constituent ar
from which a high flu: ef soft ganma radiation can be axpected, It should be

Kee SLO
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mentioned that even the 30% reduction Watarrisetwspeat 4s valuablein case
curipl J Piniticareoertiaeecan beaaeechmight oc if

penetration and chose a poor escape pathethe cloud
_ LASL be consulted regarding the redesign of this shielding.
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