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DpéA le This letier refers to your vessage DM3IENIN1 4849 and owr
sage, date time group 2(2110Z, Attached is the final report of the

D/0 ear Applications Mvision, Task Croup 7.4, on airoraft decontani

nstion during Operation CASTLE, .
D/M 2. In viev of the necessity for early relsase of airoraft to mainten-

' activities, decontamination wvas an operational project rather than
COMPE ntifie, The methods used were the results of experience galnad on past

tent operations and are belisved to be the best suited for the needs of

X Group Tebe

PER SEC

] 3¢ It was found that sucaessive washings, in some cases, reduced

radistion intensities, hovever, more than two washings did not prove
Other (Placeprofitable, Oitrie scid was used in some instances for decontamination of
office symboF-84 aireraft but did not speed up the desontamination process. This
& initial): method was used primarily as a sampls collection program as the citrie
sided in later chemical analysis., The most effective decontamination
atiatned through allowing tins for decay and the use of scrud btrushes
with a detergent scap and gunk.

4+ It vas necessary to use a large number of personne)l for washing
—aircraft in order to stay within the established peacetime tolerances,

der tagtical oonditions tha maximus tolerance will undoubtedly be higher
ting in a reduction of the number of required personnel,

s

S« During the operation there was concern regarding the relative
Eﬁﬁ: of Deta radiation vhich were being absorbed on the hands of main-

1 vorking oa contaminated aircraft, Since the Task Group
truventation wzs limited, the scientifie perscnnel wvere asked to take
a of Beta measuremsents on the surface of contaminated sircraft and
in the engins nacelles, They utiliszed a *Juno® survey instrumsnt and
G 7.4 e reading showed the ratic of Beta to Camma to bte tem to one., Sincs the
- '11 5 parsonnel were not to receive greater than 10r vhole body rsdiation, it
Uorm ti1 ¥@8 safo to assume that the Beta radiation absorbed by the hands would not .
se as file gygeed 100 reps, This 19 of small sisnificance since 570 reps are required
copy only  to produce any skin changes,




6. If the information furnished by this report does not satisfy your
requiremsnts in regard to decontamination of aircraft or Beta radiatiocn,
it is reccmmended that action be taken through normal channels to include
any remaining requirezents in the sclentific program to be conducted
during the next series of nuclear tests.

FOR THE COMMANDERg

1 Inol:s
Pinal Report of Kuclear
Applications Division

HERSCHEL D. MAHON
Colonel, USAF
Chief of Staff
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HEADQUARTERS

TEST AIRCRAFT UNIT
APO 187, /o Postmaster
San Frencisco, California

12 April 195,

REPCRT OF DECONTAMINATION OF B=36 AIRCRAFT

1, PFrom the experience gained following shot BRAW in decontamination
of B=3 aircraft it was apparent that the techniques and utilization of
personnel and equipment must be revised. Entirely too much time was uszed
to dezontaninate the aircraft and excessive radiation exposures were being
accumilated by B=36 maintensnce personnel who participated in the decon=
tamingtion.

2, Decontamination is not 100% effective dus to the nature of radio-
ectivity and the inherent problem of complately cleaning all aircraft
surfzces and enginea, The aircraft washing personnel were required to re-
ceive rdditions] rediation expcsire during tha rmaintenance jhase, It was
also apparent that the Tesk Group might te required, besause of delays due
to adverse weather, to accelerste the turn around period as scheduled for
the origiral ®Elot® programs Thus, the rced for an effective and time
saving decontamination progranm.

3. Equipment, personnel, and procedures used in decontamination for
shct BRPAW were as followss

t ¥% Equ.imnt‘

FOMENCLATURE ClAss ST0CK

Five (5) Decontamination Apparstus Power
Driven Trucks, Mounting Liquid Agent
Truck 6 x 6 50=A 50012400 5=NL
Three (3) Heatera, Water, M-l CwS E~5=§9=2
One (1) 32,00C gal water tank
Porteble Lights

Erush, iircraft 4F-29 6700~123175
Meintenance stends (various types)

Conpouna, Cleaning Aircraft A7 7300=-120100
Kerosene AFO6 7500=395000
Suit, H.B.T. AF~135 8320-212100
Cap, Kechsnie, H.B.T. AF-134 8310-125000
Drawers, Cotton AP~13B 8320~275000
Undershirt, Cotton AF=1 8320930000
Socks, Cotton AF=-]13B 8320=810000
Shoes” AF=-13D 83/40=860000
Boote, Rip AF-13D 8340=135000
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Report of Deoontsmination of B=36 Alrcraft, oont'd

Shield, Face AF=13D 8330-700825
Apron, Rubber AF-13A 8310-007500=555
Gloves, Rubber AF-134 8310-296325
Respirator, Dust AF=13C 8330=682000
Detergent, Fowder LF=07 . 7300=NL
Truek, Fuel Servicing AF-50A 5001~-77C050=/435
b. Personnels
(1) one (1) officer and two (2) KOO supervisors (Radé-Sufe
personnel),
tz Eleven (11) B-36 maintenance personnel/aircrsft.
3) One (1) water hsater operator.
(4) Four (4) truck driversf/shift.
e, Utilizing the personrel and equipment above, the folloving

Procedires were useds

(2)

(2)

(3)

(4)

(5)

After the completion of the missicn sné the aircreft had
landed they were parked inL au isolated area and &liowed

to decay for a specifisd length of time, In thic case,

the period was 20 bhours after the initial exposure,

Stands were placed into position, cowling removed ard a
gunk-kerosene mixture in the ratio of 1:5 applied over

the exterior surface of the aircraft and engines. JSure
faces were scrubbed while the mixture was applied. Fole
lowing this, a warn water and detergent mixture was

applied to remove the emulsion formed by the gimk. This

in turm was followed by a water wash to remove all residus.
The surfaces of the airocraft were allowed to drain for 30
minutes snd then readings were made of the radiation levels,

Maintenance personnel were utiliged throughnut the deconw

tamination jrocess for decontaninatior of thalr eircrafi,

in this particular instance for 13 hours. Other personnel
were used on a 12 or more hour shift basis,

AN/PDR 9C rsdiac instruments were used to regd levels of
gemmg contamination. Caution must be used in making these
observations as an accusmulstiop of water in certain parts
of the cowling will cauae these areas to read higher fol=-
lowing decontamination than before.

The entire procedure above was repeated for a second time.
It bas beoen foumd that if an airersft is thoroughly cleaned
in two (2) washings it is impossible to bring the contam=
ingtion level down any noticeable degree by further wash=
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Rerort of Decontamiration of B-36 Alrcraft, cont'd

4e Evaluation of the aircraft decontamination program following shot
BRAVO revealed the following discrepancies:

&, Insufficient numbers of personnel were assigned to the decon=
tamination of B=3 aireraft. ‘

be Maintenance crews assigned to the eircraft should not be used
for decontamination because of the limited radiation exposure allowed during
tris operation,

¢. Immediate maintenance facilities mhould be available for the
repair of decontamination equipment, Approximately six (6) hours were
lost due tc breakdown of equipment, all of which was new,

¢, Improper scheduling of washing crews resulted in approximately
Zowr (4) bhowrs per aircraft lost for meal periocds.

e, Adequate lighting facilities for night operstions were rot
availsblse,

f. Safety features for wash crews working on top of B-36 wings
woere not evaila-le,.

5. Equipment, persornel and techniques used in decontaminatior. for
shot POMEO were as followss

@, In sdidition to equipment listed in paragraph 3a, the following
were useds

(1) One (1) asries of three (3) watar heaters and one (1)
series of two (2).

§2) Hight lights installed on poles.

3) One (1) 75 gallon oil truck for storage and dispensing
of keroseme,

(4) Trapeze type safety cabls and harnass,

b, FParsonnels

(1) Oue (1) ofiicer and three (3) NCO supervisors (Rad-Safe
personnel). '

(2) Fifteen (15) nop~sircraft maintsrarce parsoruel/¢ hour
Shmo

3) Three (3) heater operators (one per eight hour ciift;.

4) Five (5) truck drivers per eight hour shift.

5) One il fuel truck operator per twelve hour shift,
(6) Une (1) sutomotive mechanic (24 hour call),
(7) One (1) clerk sdministrative (twelve hour shift).
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Report of Decontamination of Be=36 Airasraft, oont'd
c. FProcsduress

(1) The first major change in technique for operation ROMEO
was to allow the aircraft to decey for approximately 44
hours rather than the previous 20 hours. This reduced
personnel exposure by approximately 25-44%.

(2) The entire procedure for utilizing of personisl was
changed., Maintenance crews removed ocowling end prepared
the airoraft for decontamination, but did not participate
in the washing, Personnel wer'e taken from other jodbs
for this purpose. Wash crews weye #ivided into Cour (4)
gmours and put on a six (€) bour ghift-gn a 24 hour e
day basis, For the six hour shift no brb% wore given,
This eliminated delays previously encpunte duve 1o
coals, occasional change of cloths, cbffee brelks, etcs
One (1) truck and equipment mechanic was kept on 2i~howr
call in case of breakdown.

(5) Another improvewent was the installation of "ileleplLune
vole lighting®. This did awcy with the recessity of spot
lights for night work and the consequential blinding
effect.

(4) Inetellation of a Trapeze type safety harness for airmen
working on top of B~36 wings was a safety factor that ine
creased the effectiveness of serub personnel,

(5) A minor funotion accomplished was the drilling of small
holes in drain area of cowling whioch elimirated accumu=~
lation of contamirated wash water,

(6) Supply of hot water was increased by putting two (2) more
heaters into operatiom.

6 In sumation, B=3 zireraf't were decontaminatee¢ in one helf to one
third the time on ROMED &s oompared to BREVO, Meintenance crews daié not
accumiiate excessive dosss of radiation anid were gble to perform nairntenance
without urdue fatipue.

7. PFor specific times, dates, and Intensity readings see the attached
chart, (Chart #1)
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Rejort of Decontamiration of B-36 Aircraft, cont'd

8, Chert #2 and #3 indicates the radiation exposure savings on
na . otenance personnel following shot ROUEC,

9. Chart #4 indicates a few details of the cloud sampling operation,

FINIS A. XITCHELL

Mgjor, USAF

Chief, Nuclear Applications
Dividion




CHART 41

lat Survey
Type of Decon
2¢ 'urvey
Type of Decon
3d Survey .
Type of Decon
4th Survey
Type of Decon

Bours of Deoon

Porsonnel

Manhours Required

Water Used
Gunk Used

Soapy Water Used

Kerosene Used

Acft #1083
BRAW BOMEO
1 Mar 1120 27 Mar 1600
1400 mr/hr 250 mr/hr

Decay Decay

4 Mar 0245 29 Mar 1200
500 mr/hr 60 mr/hr
Gunk Gk

4 May 1130 29 Mar 1453
280 mr/br 3, or/hr
Gunk

5 Moy

80 wr/hr 30 nr/pr
Released Released
18 hours 2120 hours
17 26

306 hours 61 hours
3200 gal 950 gal

220 gal 23 zal
2000 gal 1,00 gal
1010 ¢l 321 gal

Truck Maint Required - Minor

Minor

Aoft $1086
ERAW ROMFO

2 Maxr 0900 27 Mar 2210
1100 mr/br 3200 mr/hr
Decay Decany

2 Mar 29 tiar 0540
800 mr/hr 220 mr/hr
Gunk 3oap & Vater
2 Mar 20 Mar 1145
400 nr/hr 120 mr/mr
Gunk Gunk

3 Mayr

400 mr/hr 40 mr/pr
Released Released

18 howrs ~ 583C hours
17 26

306 hours ... 163 hours
3200 gal 3650 gl
220 gal 140 gad
2000 gal - 3000 gal
1010 gal 560 gal
Minor Minor

(Intensity reedings are the
highest found on & partic-

ular survey und are subjeot
to Geouetry, Personnel and

Instrument error.)

1l

2. 7Yk YC

(Multiply personrel x kours
to deoon for manhours Te~
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Aoft #1086
BRAVO (Decontamination plus Maintenance ROMEO (Maintenance Readings only)
Filn Badge Readings) :
645 wr/hr 470 mr/br
765 mr/br 380 wr/br
540 er/hr 95 wr/mr
610 mr/hr 655 nr/hr
1200 mr 700 wr/hr
1080 xr, 440 mr/hr
830 wr 560 mr/br
560 mr 470 wr/nr
395 or/hr 465 wr/hr
6/25 MR total for crew 4835 xr/hr total
Saving of 25% exposure
CHART t!
Acft #1083
345 mr/hx 550 mr/hr
970 xr/hr 530 mr/he
960 mr/br 620 =,
1370 m/-cr 630 wr/br
295 nmr, 0
960 nr/te 720 wr/hr
860 mr/hr 530 mx/hr
620 mr/hr 00
440 ur/hr 860 ur/br
520 mr/hr o
520 wr/hr 0
7860 mr/hr total for crew 4440 mr/he
Saving of 44% exposurs '
PO ———
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CEART #4 ===I====!

SAMPLING TNFORMATION P-%, #1086

Shot Names BRAVO (1 Mar 54)  ROMBEO (27 Mar 54)
Shot Times 0645 . 0630

Penetration Timet 10251105 0951=1100
Intensities during Penetration 1.5 R/hr 2.1=5 R/nr
Background leaving cloud 0.4 R/br 1.5 R/hr

In eloud exposure 3.0 R 3.0R

Time of Landings 12:05 12:00

SAVPLING INFORKATION B-36, ¢1083
Shot Names BRAVO (1 Mar 51.)l ~ ROMEO (27 Mar 54)
Shot Times 0645 -0630
Penstration Times 1114-1214 1310-1454
Intensities 3 &/hr" .08 R/hr
Background leaving clouds 1 R/br .03 R/l
In cloud exposures 2.45 R 3R
Background on landing (ocockpit) 0.7 R/nr 03 R/hr
Time of lsndings 1300 1554
T
(07 .
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