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Wmnm DECONTAMINATION OF AIRCRAFT

OPrRATION FANGER
1. --INTRODUCTION,

Suczessful decontamination of aircraft was a vital rnecessity during
CPERATION RANGER in order that the Air Force might accomplish its mission
and still meet the criteria established by the Atomic Energy Comnmission,
The Air Force hzd to meet the detonation schedule without over-exposure
of its persomnel (maximum permissible dosage per mission being 200
milliroentgens). This had to be accomplished with a limited number of
sircraft available for the entire operation.

Even though the tesic were conducted in the continental United States,

~ every effort was made to duplicate actual field conditions. No equipment,
miterials or other supplies were used that are not readily available at ‘
air bases ouiside the U, S. (For a detailed 1ist of equipment see Tab A.)

The number of personnel actually participating in the decontamination
work was held to a minimum in order to establish a reazsonable time factor

for dncontaminating aircraft of the B-29 type.

Decontamination was effected by a purely hydraulic process. At no
_tine was an airplane touched with mechanical devices such as brushes or
scrapers. (See detailed procedure Tab B)., This method of decontamina-
tion has many advantages such as less personnel required, decrease in
radiation. hazard, savirg in time, and saving in equipment,

During OPERATION SANDSTONE Air Force perscnnel successfully decon-
taminated aircraft but not to the degree attained at Las Vegas. This
unusual success was attributed to change in procedure, “echnique, and
experience of personnel performing the decontamination work,

2. PROCEDURE
Decontanination was accomplished in the following manner:
(1) Aircraft were surveyed as they arrived {ram their missions;

(2) They were washed first with a water containing detergent
(triscdium phosphate) in the ratio of one pound of detergent per 100
gallons of water, . .

(3) Aircraft were then surveyed a second time,

(4) They were washed then with a "GUNK" (compound cleaning,
aircraft, Spec, #20015) solution containing cne part "GUNK" to three
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parts cleaning solvent (compound cleaning, Fermula "C" Part No 7300~
204,500, class O7). The "GUNK" was rinsed off with water containing

detergent.

(5) Aircraft were given a final survey cfter the washings were
completed,

The only deviations from the standard procedure were as follows:

(1) On Shot No. 2 engines of cne airplane were washed a third
timso °

(2) On Shots No. 3, 4, and 5 the last surveys were taken after
the planes had been removed from the decontamination area,

Washing of the aircraft was effected by using the Chemical Warfare
Service 400 gallon Power Driven Decontamination Apparatus (FDDA)(M3A2).
Tris apparatus emits a spray or stream of solution under approximately
400 pounds pressure. Washing efforts were concentrated on the hottest
parts of the aircraft as indicated by the first survey. (For detailed
survey results see Tab G.)

3. RESULTS

The overall results obtained far surpassed expectations, exceeding
by 20% any previous desontamination results obtained on aircraft., For
a sumnary of the results obtained see table, entitled "Summary of Hesults,."

The tables show that of the contamination present at lst survey,
only 7% remained upon completion of decontamination procedures. After
making suitable allowances for normal decay, the overall ‘effective
cecontamination was calculated to be 81.6%. Of the'contamination present
at the start of the first washing, 65.3% was removed; of that present at
the start of vhe second washing, 43.2% was removed. All aircraft were
released at the end of the operation without any restriction on their
use. The results of the decontamination are shown graphically in Tad D.

To accomplish these results, the average time required per aircraft
was 127 minutes for decontamination and 61 minutes for surveying, adding
up to a total of 188 minutes. The average decontamination materials
used per aircraft were 1200 - 1600 gallons of water, 12 - 16 lbs. of
trisodium phosphate, 150-200 1bs, of "GUNK" and 75 - 80 gallons of
cleaning solvent,

Contamination of the decontamination area due to washing of the
aircraft is shown in Tad F. The highest intensity of this area was
20 MR/hr, Prior to leaving the entire decontamirnaticr area was prcperly
posted,



* - - » L i
o Ny, S T b PPN A
”ru 1
(epuaddy sypnsay pajpimag g XIS P12 [dWo ; UoLRNMWMIUC (] 1y AR g e nwmnIm e ¢
LY PIvcway uonrwiwwIve  (wur iy O AYMu oy yvie
U LR v ang
B LBODRLIWINIVO 1 IO g nuy .u!:.U;r O R auﬂmaf-., PUT R IS UODMHIWRIYO Y I(| IANIIf | W ersay TIn m
¢ CUNY (19 (ramg 104 aun g afvidvy [P Hurysuy pu; SOoNwmImWUOIa(] 34,3253 INwIa vy [[wid .
NN L0 uonEHIUEING a) 104 A aReaany 24769 FUIGery 18] BOUTUINTIOO 12 <A 033)]} VEsaay (o
Faalll ] 1540 (XD { ey f ~ 0N . S LI :0-.—.:3..- VODPUNRLYTIBOII( 33y ARy
UONBUWIWFIU0II(] (g PIroway UOIBUILIPIVE |, jeuITin,y 3y Frud s
WA LTS us e LR e unl ool nwt Y ASANG @ UCHMUIBINIGE So() 10y swir ] {ri
o0 (39 (1] (93 (XY Kl 4 U] t*utpy) 4awung 10 prnnbay e
Se sy (LN} set (9 [ I N {TUB)y ) UOUIPUIIMTIUAYI(] 0 | poanbay e
w
PR 0y RN | BEYY [ uR STon ] UODPUNBRIVOIS(] Ply P PU; "1s] [rAmmay 2¥viuang !
. i
' N v UOIIRURNUVIROII(; PIy [MAOWIY AT wiua g w
. syl :
e o'ht ey oty 144 i'vs t oy MY TONPUNURIVO 3| PUs jRAOWI Yy Weins -
0°AY LY & o [{3¢ 19 L0m PR A 1 on LI UONIMUIBPILOIIC] 19 ;»aEuw... AW~ ,
:
~ " NI )
ST E] Y - AEERC UM, v A23ng Wiy snisu e
Y NV
‘9'q ‘o' o 0t ({3} . "R [ v TN ﬂ
——— - --
| Y 1 T'ay RN 241 0o "t oL CHAYV YY) A ung pry snvuaw
X1 U utut 0e I R TENA wr o 1 cxvw
[ g 0 T non (RN vt " NN |
L] Vel “Thy RN CEEU SR B LT RS Iy e aia S f 1AV LI 7900 £2aang pus A3rsuaiu |
Y] [T Y] TN TN T e w1} wene TRNC] *NVH M
[ 0'ry [ cav TR ENTH IN'H TR NIin |
CH wngl [DELN NN neegy IR s 1 TSR TNV (5 aR) £2a3nG % aarsuae m
NLH DGR I noAY wann DR LTI whe s Xvn u
|
7 ON 1 ON PN i ON 1 ON 1oN T ON 1 os |
TIVGENG | UIVERO | TIvinng | rvaand] rivaaao | vive o] 1iveacao] viveaan ,
LLERR]
. t ON N ¢ ON
$ ON 10ous 1ans §f ON LOuS TOHS I ON TOons




¢ % .) - v

29 26 Sl £9TLLY [4 e

o4 28 29 SE9SLE 119

098 o8 $°l 1es1zs 679

29 24 a9 66E90-vY 62°8

3 Jlf
Q3ONYHD IO .99 0 9 ££8IZS 62-8
Q3IONYHD 0 04 ry 114 6SPEST -8
o9 028 o8 144:1744 63
;
NNWINIW ROVU3AY wavitxvyw
Y3EWNN 3dAl
SAuvway 1d4vydou1v FEAS-ok-70 4
CH/M13SY3I38 01 UOIY¥Y LIVYUDYIY 40 ALISNILNI.

SLINS3¥ 40 AUYWHWNS

(ponuljuon)




; s

i 4. CONCLUSIONS AND RECOMMENDATIONS

o From the results obtained it is obvious that decontamination of
2 aircraft is well worthwhile when the presence of radioactivity inter-
) feres with successful completion of a mission., This decontamination
can be accomplished with a minimum of time, personnel and expense and
without harm to the aircraft or personnel,

Even though the results were better than expected, it is believed
that the overall effectiveness can be increased by employing techniques
¢ tried during the tests such as dncreasing the rate of flow of water over

"o the contaminated area and by the removal of certain parts of the cowling
D to make more readily accessible, contaminated parts of the engine.

d .
v o
e e oM A T

It is further believed that the procedure used for decontamination
- during OPERATION RANGER is the best method yet utilized and it is

\ strongly recommended that it be established as SOP for the Air Force

i until additional competency is established.
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N
LIST OF EQUIPMENT

1., 2 40O gallon power driven decontamination apparatus (PDDA, M3A2)
(This piece of equipment is the old water wagon of World War II)

2. 1 weapon carrier
3. 2 1400 gallon pontoon water tanks

Le 1 A foot length of 3/4" galvanized pipe and fittings to connect
to a 2 inch female connection.

5. 3 55 gallon drums

6. 2 engine maintenance crew stands
7. Class X clothings

8. Radiological instruments

9. Gunk

10, Trisodium phosphate (Detergent vsed with regular GI mechanical
dishwaaherg

11, WVater

12, Alrcraft towing equipment

-
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DETAILED PROZEDURE

After the aircraft landed and taxied to its designated location,
the aircraft was monitored with Ion Chamber Type radiation detection
instruments at the points shown in the detailed survey results, Tab G,

Upon completion of the monitoring, the aircraft was either con-
sidered to be contaminated or released for taxi back to its normal
parking area, If contaminated the aircraft was towed to the decon-
tamination area. The next step in the actual decontamination process
was to wash the aircraft with water containing detergent. ,

Two Power Driven Decontamination Apparatus (FDDA, M3A2) units
were filled with 40O gallons of water from pontoor tanks by utilizing
the filling equipment of the FDDA., The tank agitator was started and
four pounds of trisodium phosphate were added to the water, making a
solution of approximately 1200 parts per million, (It is recommended
that a detergent such as trisodium phosphate or sodium hexametaphosphate
be used instead of a compounded detergent which often contains chemicals
leaving a residue on the skin of the aircraft,)

After complete mixing of water and detergent, approximately five
minutes, the PDDA's were spotted on each forward side of the aircraft
and wvashing started utilizing maximum pressure produced by the PDDA‘'s,
Maximum effort was concentrated on the hottest parte of the aircraft
although the entire craft was thoroughly washed, using 600 - 800 gallons
of water plus detergent,

When the first washing was completed the aircraft was remonitored
and the results recorded, Next the aircraft engines and cther hot
spot were washed with a gunk solution and rinsed with water containing
detergent premared as dsscribed above. y

The gunk solution was prepared by mixing one part of "GUNK®
(Compound, Cleaning, Aircraft, Spec #20015) with three parts of clean-
ing solvent (Compound, Cleaning, Formula "C", Part{ No 7300-20L500,

Class 07) in a 55 gallon drum, One quarter of a drum of "GUNK", ap-
proximately 110 pounds, was poured into an enpty drum manvally, The
durm was placed in a weapons carrier and approximately 40 gallons of
cleaning solvent added by the use of the puap on the PDDA, This mixture
was thoroughly mixed until all the gunk 'was in solution. Another drum
of gunk was propared in a like manner{ The normal requirement for
proper decontamination was one half drum of gunk solution per engine.
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By making the proper adjustments and rearrangements to the piping
system of the PDDA, it is possible to utilize the pump of the FDDA to
apply the gunk solution to the aircraft. -

The gunk solution was allowed to remain on the engines and other
hot spots only about two minutes after application had stopped. It
was then washed thoroughly with water containing detergent or with a
solutior accidently discovered (see below) followed by a light rinse
with water containing detergent. Between 600 - 800 gallons of water
plus detergent or 300 -~ 400 gallons of special solution and 300 - 40O
gallons of water and detergent.

The solution accidently discovered came about when the PDDA waq
used for punping the gunk and the water tank on the PDDA contained ¥
water plus detergent. Some of the gunk solution seeped into the tank
creating a white emulsion of water; detergent, gunk and cleaning solvent,
It was found that this solution was excellent for removal of the gunk,
However, it required a light rinse with water and detergent, otherwise
a spotted residue was noted on the aircraft in limited areas,

The final survey of the aircraft was then taken either in the
dscontamination area or at a distance from it depending on the increase
in background of the deccntamination area,

The hottest spots of Queball #1 of Shot #2 were washed three times
for experimental purvoses, The only variation from standard procedure
was the increase in volume of water at one time, In the place of the

ox-mnl two streams, four streams of water plus detergent were used,
An additional 600 - 800 gallons of water plus detergent were used in
the third wash, .

Ly

In two cases the lower cowling was removed to afford better drain-
age and better accessibility to the honey-combed section of the B-29

engine cooling system,
[

Upon completion of the decontamimtion, the aircraft was towed to
its normal parking area.

Prior to releace, all aircraft participating in OFERATION RANGER
were completely monitored and the results obtained were made a perma-
nent part of the aircrafts'! record. /

4
4
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DETATLED DISCUSSION OF RESULTS

The over-all results obtained exceeded expected results to a large
degree and are better than indicated, This is explained by the high
percentage of decontamination achieved on Shots #1 and #2 where person-
nel performing the decontamination were highly interested in their work,
However, with Shots #3, #L, and #5 where the novelty had worn off and
the personnel were physically tired, the decontemination wes lower than
on Shots #1 and #2. The over-all results which represent an average
decontamination for the five shots are lower than they should be if
monotony and fatigue had not entered the picture,

Also, the degree of qriginal contamination plays an important part
in the final determination of over-all effectiveness, It is well known
that the law of diminishing returns applies and that efforts are wasted
in trying to decontaminate when the intensity of the plane is 10 mr or
lower. Therefore, if the original average intensity of the plane is
50 mr and the plane is decontaminated to 10 mr, then the average effec~
tive decontamination is 80%; whereas, if the original contamination was
100 mr and again decontaminated to 10 mr, then the over-all effective
decontamination is 90%. The end result is the same and one would be
Just as useful to the Air Force as the other though the percentage of
effectiveness is lower; therefore, the figures have essentially mis-
represented the true facts., A counterpart of this example actually
occurred in the tabulated results of Shot #1 and Shot #5.

The highest contamination of any plane was Queball #1 of Shot #1.
It had a high of 2500 mr/hr and an average of 727 mr/hr for the entire
aircraft, This plane actually penetrated the visible cloud a short
time after detonation. In comparison the least contaminated aircraft
was Queball #2 of Shot #5 which had a high of 290 mr/hr and an average
of only 53.5 mr/hr. On all the other shots, the sampling aircraft had
an average contamination of 154 mr/hr to 179 mr/hri .

The first washing of the aircraft removed an over-all average of
65.3% of the contamination present at the start of decontamination with
a maxirum efficiency of 87.1% and a minimum of 55.7%. The over-all
results were also effected (being lower zhan they should have been) by
the factors previously mentioned. The g¥verage time required for first

rg

washing was approximately one hour, -

The second washing removed an over-all average of 43.2% of the
contamination present at the start of decontemination wath a maximum
rezoval of 55.3% znd 2 minimum of 33,1%. Again the average time fer
cecor.tamination was approximately one hour.




The engines only of Queball #1 of Shot #2 were washed a third time
for experimental data, Twice the normal volume of water was applied in
the same time as required for a normal volume. This reduced the average
aircraft intensity from 22.0 mr/hr to 11.5 mr/hr which was a significant
reduction, .

The average over-all effectiveness of decontamination by the first
and second washing was 81.6% with the best result being the 92.2% obtained
on Queball #2, Shot #l. The lowest result was 75.3% on Queball #2,

Snot #3. The original intensities and the human factor again apply to
the results obtained, All of the above calculations are based on the
radioactivity actually removed by decontamination, thereby eliminating
the effect of normal decay on the calculated efficiency of the procedure.

The over-all percentage of original contamination removed by decon-
tamination and decay ranged from 86.7% to 97.7%, with an average of 93.0%.

The average time required to camplete one survey of the aircraft was
from 15 to 20 minutes. Normally three surveys were made on an aircraft
that had undergone decontamination and the total time required for these
was approximately one how. The over-all average time required for de-
contamination was approximately three hours.

It was necessary to perform a fourth survey on Queball #1, Shot #3,
because it was discovered that the background in the decontamination
area was increasing the over-all readings of the aircraft. The survey
was pade after the aircraft had been towed out of the decontamination
area, For succeeding shots, the final survey was taken outside the de-
contamination area, '

Prior to the release of the aircraft for return to their home base,
all were completely monitored., With the exception of two alrcraft (B-29
No 263459 and B-29 No 521833) all aircraft could be considered to be
approximately background. On the B-29 No 263459 the average intensity
was 6.4 mr/hr, with a range of 20 mr/hr to background. On aircraft B-29
No 521833 the average intensity was 2.0 mr/hr, with a range of 6,0 mr/hr
to background, :

On 7 February 1951" a detailed area survey was made (see Tab F),and
the entire area with the exception of the actual decorntamination area
was background, The decontamination area varied from 2,0 mr/hr to
20.0 mr/hr. This indicated that decay‘played an important part in keep-
ing the intensity of the area down and that with a relative short time,-
the area would be only slightly above nomal background,
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DATA SHEET

Shot #1 Date 27 Jan 51
Queball #1 Aircraft No. 521833

Average intensity 1st survey = 726.9 or 727 ur/hr
Average intensity 2nd survey = 45.4 or 45 mr/hr
Average intensity 3rd survey = 17.0 or 17 =r/hr

Average time of 1lst survey 1090 hrs
: Average time of 2nd survey 19/0 hrs
"} hverage time of 3rd survey 2155 hrs
 Tie for lst wash 55 min o
s Time for 2nd wash 65 min
Total washing time 120 min
+
v Time for lst survey 20 min
‘ Time for 2nd survey 20 min
: Time for 3rd survey 20 min
‘ Total survey time _60 min
: Total time fcr decontamination 180 min
5 Highest intensity lst survey 2500 mr/hr
.; Lowest intensity lst survey 170 or/hr
g Highest intensity 2nd survey 145 mr/hr
, Lowest intensity 2nd survey 5 mr/hr
- i
f; Highest intensity 3rd survey 40 nr/hr
4 Lowest iriensity 3rd survey 2.5 mr/hr

4 /
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All the calculations mede were based on the average time of the
surveys of the aircraft in order to calculate the decay as accurately
as possille., For example, if the first survey was started at 0900 and
finished at 0920, the time for calculstion purpose was 0910.

The time of detonation for all slots was considered to be either
0545 or 0546,

Tne drop in intensity of the radiation due to decay was calculated
either from the average time of the second or third survey. For example,
if the average time of the first survey was 0910 and the average time of
the second survey was 1110, then utilizing the decay eqmtion

I, = I &3 1.2

ty would be 0910 and ty would be 1110 both times actually bteing expressed
in hours expired since detonation, Ix was the average intensity obtained
during the first swrvey and Iy being that irlensity which would have been
present at secoad survey had no decontamination taken place.

Effectiveness calculations were based on the following relationship:

% Removed = 100 - (Iyactval _ x 100 )
. (Iy calculated . )

To calculate the over-all effectiveness due to decay and decontamina-
tion, the average intensity of the first survey was compared to the average
intensity of the third survey. ,

The graphs found in Tab D show graphically the results of all effec-
tiveness calculations,




CALCULATIONS (continued)
17,0 ar/hr x 100 = 11.1% _
152 mr/hr

100.0% - 11.1% = 88.9% of contamination present at start of decontamination
removed by 1st and 2nd washing.

’Ix(f-.x—)l.z
> 5

2
‘ 1.2
‘)-a - 1.2 1.2 - o* o L xo.
L = 45 (3222 45 x (0.87) L5 x 0.845
"':’ = 38 mr/hr Intensity of aircraft due to decay between 2nd and 3rd survey
"o 17 mr/hr x 100 = L14.7% of contamination present during 2nd washing remaining
: 38 wr/hr after decontamination campleted,
100.0% - 44.7% = 55.3% of contamination present during 2nd washing removed by
2nd washing.
.
17.0 mr/hr x 100 = 2.3% of original contamination remaining after decontamina-
. 727 mr/hr tion. .
100.0% -~ 2.3% = 97.7% of ‘original contamination removed by decontamination
’,. and decay. 1/1’34—"'&""'/‘: - tonnt o~ " ro n-eaT Com T 1o v
. . v g ‘
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DATA SHEET

Shot #1 Date 27 Jan 51
Queball #2 Aircraft No. 521831

Average intensity lst survey = 162.9 or 163 mr/hr
Average intensity 2nd survey = 9.9 or 10.0 mr/hr

'}*, hverage intensity 3rd survey = 3.56 or 4.0 mr/hr
ot
:’5% Average time of 1st survey 0838 hrs
(RS Average time of 2nd survey 1105 hrs
Sn) Average time of 3rd survey 1320 hrs
>,
. ’f Time for 1lst wash 65 min
L c - Time for 2nd wash 2% min
T, Total washing time 120 min .
J
' Time for 1st survey 15 min
i Time for 2nd survey 20 min
Time for 3rd survey 20 min
“§ Total survey time 55 min
C Total time for decontamination 175 min
, .
' Highest intensity 1st survey 500 mr/hr .
Lowest intensity lst survey 28 mr/hr
' Highest intensity 2nd survey 50 mr/hr
Lowest intensity 2nd survey 1 mr/hr
A _ Highest intensity 3rd survey . 14 mr/hr
T lowest intensity 3rd survey 0.5 mr/hr
L d F] :
\.‘.'
. 4
y,
/

t
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b CALCULATIONS
: Queball Fo, 2 Shet No. 1
RF. . .
1S Average time lst survey Average time lst survey 0838 Irs
o R Stop 0845 hrs Time of detomation 0546 hrs
ek Start €230 hrs Total time difference 2 hrs52 min
3“;' Diff, 15 min ' or 2,87 hrs
. ¥
= Average 0838 hrs
. Average time 2nd survey Averzge time 2nd survey 1105 hrs
Stop 1115 hrs Time of detomation 0546 hrs
Start 1055 hrs Total time difference 5 hrs 19 min
pifr, 20 min or 5.32 hrs
Average 1105 hrs
Average time 3rd survey Average time 35rd survey 1320 hrs
Stop 1330 hrs Time of detonation 0546 hrs
Start 1310 hrs " Total time difference 7 hrs 3 min
Diff. 20 min or 7.57 hrs
Average 1320 hrs
Iy = I, () 1.2
ty
1.2
=163 (2:81) 1.2 =163 x (.539) = 0.476
5.32

77.6 mr/hr (Intensity of aircraft at 1105 hrs due to normal decay
without decontamination)

10 mr/hr  x 100 = 12,98 . !
77.6 or/hr .

100.0% - 12,9% = 87,1% of contamination present at start of decontamination
removed by first wash

1.2
Ix (£) . J/
2
163 (%-_g.;.)l-z 2163 x (.379) = 163 x .313

Iy

L)

51 mr/hr (Intensity of aircraft at 1320 hrs due to normal decay
without decontamination)

3%
!
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CALCULATIONS (continued)

o L%
> e . [}
.
Ry . a0
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g i EATS bt ot

3 Vg
o

-
..
. ‘
R0 SUCRTIREY s N0 o Clpet

4,0 mr/hy =708$
51 mr

1
1

PO Ny
;'3,;; 100 - 7.88 = 92.2% of contamination present at start of decontamimation
g removed by 1st and 2nd washing.

= txyle2
Iy = Ix () L
Iy = 10 (5:32)1+2 = 10 x (0.703) T a10x 0.657

7.57
Iy = 6,6 mr/hr Intensity of aircraft due to decay between 2nd and 3rd survey.

mr x 100 = 60,68 of contamination present during 2nd washing remaining

“ g
+*

;’" +6 mr/hr after deccntamination completed,
e 100.0% - 60.6% = 39.4% of contamination present during 2nd washing removed by
+ ¢ 2nd washing,

4,0 mré!_q; x 100 = 2,5% of original contaminstion remaining after decontamina-
163 mr/hr tion completed

100,08 - 2.5% = 97.5% of original contamination removed by decontamination
and decay.

N P '

8 A IO iy D N A T o D A T T M N e S R T T T s s ST o RSN

LA




-

DATA SHEET

Shot #2 Date 28 Jan 51
Queball # Aircraft No. 521831

Average intensity lst survey 161.59 or 162 mr/hr °
" 2nd "* - 43.83 or L4 mr/hr

3, " n 3rd ® 21,76 or 22 mr/hr
* n » Lth » 11.53 or 11.5 mr/hr
Average time lst survey _ 0840 hrs
A n n 2nd M 1008 hrs
Vi " " 3rd . " 1120 hrs
};.;*\3 % n " Lth ] 1230 hrs
’j Time for 1st wash 45 min,
s " ® 2nd wash 50 min,
RSN » n 3rd wash 30 min.
- Total washing time 125 min,
Time for lst survey 20 min.
Cw *» " 2nd M 15 min,
.’ A n n Srd " 20 mino
‘v noon jth » 10 min.
. Total survey time 65 min,
Total time for decontamination 190 min,
- Highest intensity lst survey 850 mr/hr
. Lowest . "o 20 mr/hr
3
- Highest intensity 2nd survqy 110 mr/hr
v, \ Lovest n " 10 mr/hr )
ot Highest intensity 3rd survey 55 mr/hr
_ ’;'", Lowest n 8 mr/hr
“*
“ i Highest intensity hth survey 25 mr/hr
I Lowest " 1 mr/hr

) #The engines (only) were washed with approximately 700 gallons of water plus
- detergent for thirty minutes, The engines then remonitored and recorded.

To obtain the average intensity of othex‘ monitoring points the decay equa-
tion was utilized and points calculated,
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CALCULATIONS

Queball No. 1 Shot No. 2

Average time lst survey Average time lst survey 0810 hrs
Stop 0850 hrs Time of detonation 0546 hrs
Start 0830 hrs Total time difference 2 hrs 52 min
Diff, 20 min or 2.87 hrs
Average 0840 hrs

Average time 2nd survey Average time 2nd survey 1008 hrs
Stop 1015 hrs Time of detonation 0546 hrs
Start 1000 hrs Total time difference 4 hrs 22 min
Diff. 15 min or' 4.37 hrs
Average 1008 hrs

Average time 3rd survey Average time 3rd survey 1120 hrs
Stop 1130 hrs Time of detonation 0546 hrs
Start 1110 hrs Total time difference 5 hrs
Diff, 20 min or 5.57 hrs
Average 1120 hrs

Average time 4th survey Average time Lth survey 1230 hrs
Stop 1235 hrs Time of detonation 0546 hrs
Start 1225 hrs Total time difference 6 hrs L4 min
pirf, 10 min or 6.73 hrs

Average 1230 hrs v

l.2
= 162 (2,90)
(5.37)
= 99,2 mr/hr (Intensity of aircraft at 1008 hrs due to normal decay
without decontamination)

Mm% x 100 = 44.3% /
9902 mr hr .

100,08 - 44.3% = 55.7% of contamination present at start of decontamination
renoved by 1st wash )

¢

1'2 .
= 162 (0.664) =162 x 0.612




(tx)l.Z
Iy =1, (i;) ,

= 162 {3;2,9) = 162 x (0.521) = 162 x 0.46
5.57) .

= 7,5 or/hr (Intensity of aircraft at 1120 hrs. due to normal decay -
without decontamination)

22 mr/hr  x 100 = 29,5%
7“05 mr/hr

100.0% - 29.5 = 70.5% of contamination present at start of decontamination
removed by lst and 2nd washings.

( 51-2 1.2
= 4 (4,37 = 0.78 = L, x 0,748
(255 L4 x (0.785) x

= 32.9 mr/hr Intensity of aircraft due to decay between 2nd and 3rd survey

22 mr/hr % 100 = 66.9% of contaminaticn present during 2nd washing remain-
32,9 mr/hr ing after 2nd washing

100.0% - 66,9% = 33.1% of contamination present during 2nd washing removed
by 2nd washing.

(ty) .
= 162, (2,90) 1.2 - j l
‘(rf?ﬁ) = 162 x (0.431) = 162 x .0365

1
= 59.1 mr/hr (Intensity of aircraft at 1230 hours due to normal decay
without decontamination)

11,5 mr§hr x 100 = 19.5%
59.1 mr/hr

100,08 - 19.5 = 80.5% of cont.aminatioq/f;resent at start of decontamination
removed by 1lst, 2nd and 3rd washings,

I (..t.’.ﬁ) 1.2
* (%)

l
(g-;j) ( ) )

Iy
2 .
= 22 x 0.797

17.6 mr/hr Intensity of aircraft due to decay between 3rd and 4th survey

- wmy w b om wrow e
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%: — hh: x 100 = 65.3% of contamination present during 3rd washing

remaining after 3rd washing, ..

100.0 -~ 65.3% = 3L4.7% of contamination present during 3rd washing removed
by 3rd washing

11.5 mr/hr

162, mr/nr * 100 = 7.1 of original contamination remaining after decon-

tamination completed

100.0% - 7.1% = 92;9% of original contamination removed by decontamination
and decay.
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Data Sheet
: Shot #3 Date 1 February 1951
- Queball #1 Aircraft No. 521831 |
;.
;; Average intensity 1st survey 153.5 or 154 mr/hr '
R Average intensity 2nd survey 33,6 or 33.6 mr/hr
3 Average intensity 3rd survey 15.8 or 15.8 mr/hr
B Average intensity Lth survey
L9 considering increase in background 11.8 or 11.8 mr/hr
“ird Average time 1lst survey 0820 hrs
-4 n " 2nd survey 0958 "
s n " 3rd survey 1150
T Time for lst washing 65 min,
. n n 2nd washing 70 min,
5 Total washing time . 135 min,
« Time for lst survey 20 min,
X v 0 2nd survey 15 min,
i n # 3prd survey 20 min,
Total survey tine 55 min,
, Total time for decontamination 150 min.,
Highest intensity lst survey 680 mr/hr
o Lowest intensity lst survey 36 mr/hr
Highest intensity 2nd survey 2110 mr/hr
¥ Lowest intensity 2nd survey 9 mr/hr .
%, .
A “ Highest intensity 3rd survey 30 mr/hr
e lowest intensity 3rd swrvey I, mr/hr
a’?"“.‘ ¥ ' .
-:"1“'\‘
1
y

H , .
4
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CALCULATIONS
Queball #1 Shot No. 3
Average time lst survey Average time lst survey 0820 hrs
Stop 0830 hrs Time of detonation 0546 hrs
Start 0810 hrs Total time difference 2 hrs34 min
Diff. 20 min., or 2,57 hrs
Average 0820 hrs
Average time 2nd survey Average time 2nd survey 0958 hrs
Stop 1005 hrs Time of detonation 0546 hrs
Start 0950 hrs Total time difference 4 hrsl2 min
Diff, 15 min, or 4.20 hrs
Average 0958 hrs
Average time 3rd swrvey ‘ Average time 3rd survey 1150 hrs
Stop 1200 hrs Time of detonation 0546 hrs
-Start 1140 hrs Total time difference 6 hrs 4 min,
Diff, 20 min or 6,07 hrs
Average 1150 hrs.,
1.2
Iy = Iy (tx)
(ty)
( )1.2 1.2
2,57 - * -
z ] = 154 x (0.612 = 154 x 0,556
54 (4.20) 54 x ( ) 54 55
= 85,6 mr/hr (Intensity of wlrcraft at 0958 hrs due to normal decay -
without decontamination) ) )
33,6 nr/hr x 100 = 39.3%
8506 mnr hr ] !

100 - 39.3% = 60.7% of contamination present at start of decontamination
removed by lat wash
t 1.2 :
Iy = Iy ("x)
(ty) 1.2 27

1
= (2-57 - H
1% {2 073 154 x (0.423) 154 x 0.359

= 55.3 mr/hr (Intensity of aircraft at 1150 hrs due to normal decay -
without decontamination)

15.8 mr/hr x 100 = 28.6%
55.3 mr/hr

100.0% - 28,6% = 71.L% of contaminatior rresent at start of decontamination
reaoved by lst and 2nd washings

[



Taking into consideration the 4 mr/hr increase in background of the
decontamination area and calculating the overall effectiveness of decon-
tamination then. -
v,;, 15.8 mr/hr - 4 mr/hr = 11,8 mr/hr and the overall efficiency would be
.:;‘?f ..‘
’::g 11,8 mr/hr x 300 = 21.3%
tf"% 100,0 - 21,3% = 78.7% decontamination by lst and 2nd washings
“{?_'J_z? - 1.2 ..
s Ik %ﬁ;
48 ty) 1.2 1.2

L = 33.6 éz,.zo; = 33.6 x (0.692) = 33.6 x 0.641

¥ 6.07

3 = 21.6 nr/hr

12,8 mr/nr z in resent diring 2nd washin

oo Nobm/r X 100 = 73,:&% of contamination present during 2nd washing
PR - ‘yemaining-efter 2nd washing

4
, .__:"(_‘ 100.0 - 73.1 = 26.9% of contamination present during 2nd washing
e removed by 2nd washing,

w4
o If background is considered then

e
A 1.8 me/hr -
}“;{g 21..6 mr/hr x 100 = 510-6 of

s R
! “x‘ 100.0% - 54.6% = 45.4% of contamination removed.

-

ol
v

A

ﬁbem?r e X 100 = 7.7% of original contamination remaining after de-
: contamination completed ;

+

100.0% - 7.7% = 92,3% of original contamination removed by decontamination
and decay )
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CALCULATIONS

Quebsll No. 1

Average time 1lst survey

Stop 1010 hrs
Start 0950 hrs
Diff, 20 min

Average 1000 hrs

Average time 2nd survey

Stop 1950 hrs
Start 1930 hrs
Diff, 20 min
Average 1940 hrs
Average time Si‘d survey

Stop 2155 hrs
tart 2135 hrs
Diff. 20 min
Average 2145 hrs

Iy =1, (_tgc_) 1,2

= 727 (k28 ) 12 o 727 2 (.305)

13.92

Shot No. 1
hverage time lst survey 1000 hrs
Time of detonation 0545 hrs

Table time difference 4 hrs, 15 min
or L,25 hrs

Average time 2nd survey 1940 hrs
Time of detonation 0545 hrs
Total time difference 13 hrs 55 min

or 13.92 hrs

Average time 3rd survey 2145 hrs
Time of detonation 0545 hrs
Table time difference 16 hrs O min

or 16,0 hrs

1.2

w 727 x 0.242

® 176 mr/hr (Intensity of aircraft at l9h0 hrs due to narmal decay without

decontamination)

55?_17.’”““‘ x 100 » 25,6
176 mr/hr 5.6%

100.0% - 25.6% = T4.4% of contamination present at start of decantamination

removed by lst wash
1.2

T

Ty ;,;

727 (16.0) = 727 x (.266)

=152 mr/hr (Intensity of aircraft al
without decontammatlon)

) 1.2 1{2

= 727 x (.209)

2145 hre due to normal decay

----
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DATA SHEET
Shot #3 Date 1 February 1951
Queball #2 Aircraft No. 521833
9% Average intensity lst survey 178.9 or 179 mr/hr
'- Average intensity 2nd survey 39.4 or 39 mr/hr
g Average intensity 3rd survey 17.8 or 17.8 mr/hr
¥
2508 Average time 1lsi survey 0950 hrs
P hverage time 2nd survey 1250 hrs
L Average time 3rd survey 1428 hrs
3.5
"j Time for 1lst washing 80 mins .
i Time for 2nd washing 45 mins
St Total washing time 125 mins
* ”"3 -
g Time for 1st survey 20 mins
it Time for 2nd survey 20 mins
g Time for 3rd survey 15 mins
<, Total survey time 55 min.
Total time for decontamination 180 min,
Highe st intensity lst survey 600 mr/hr
Lowest intensity lst survey 1O mr/hr
" Highest intensity 2nd survey 100 mr/hr .
lowest intensity 2nd survey 12 nr/hr
Highest intensity 3rd survey 40 mr/hr
Lowest intensity 3rd survey 4 mr/hr
[
: ) ’/J
4
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0 CALCULATIONS
Queball No, 2 _ Shot Fo. 3
Eri hverzge time 1st survey Average time 1st survey 0950 hrs
£33 Stop 1000 hrs Time of detonation 0546 hrs
v Start 0940 hrs Total tire difference 4 hrs 4 min
r3as Diff. 20 min or 4.07 hrs
e 7 Average 0950 '
B> |
ﬁ{;ﬂ hverage time 2nd survey Average time 2nd survey 1250 hrs
uaf Stop 1300 hrs Time of detoration 0546 hrs
);% Start 1240 hrs Total time difference 7 hrs 4 mins
t=r3 Diff, 20 min . or 7.07 hrs
';gi Average 1250 hrs

- Average time 3rd survey Average time 3rd survey 1428
238 Stop 1435 hrs Time of detonation 0546

e Start 1420 hrs Total time difference 8 hrsi42 min

- Diff, 15 min _ or 8.70 hrs

TRy Average 1428

- 1.2

L I, = I, (35)
o ()

ok 7 1.2 1.2

’ = 179 {5_21} =179 x (.576) =179 x .59
7.07 i

= 92,9 nr/hr (Intensity of aircraft at 1250 hrs due o normal decay without
decontamination)

92.;rmrhr; hl‘ x lm = hz.’ 3 :

100.0% ~ 42.% = 58% of contamination present at start of decontamination
removed by lst wash ‘ I

- 1.2
Iy = I é:x}
o2 . 1.2
- 4.0 = . =17% x 0.
179 {8.70 179 x (0.468) 17% x 0.402

= 72,0 mr/hr (Intensity of aircraft’at 1428 hrs due to normal decay without
decontamination )

100.0% - 24,7% = 75.3% of contamination present at start of decontamination
removed by lst and 2nd washings
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b\ 12
I, = I (7x)
(ty)
1.2 1.2 -
- .07 = =2
39 570 39 x (0.813) 29 x 0.778
= 30.3 mr/hr

%O.g mr, h" x 100 = 58.7% of contamination present during 2nd washing
. remaining after 2nd washing

100.% - 58.7% = [1.3% of contamination present during 2nd washing removed
. by 2nd washing. .

7. . .
___%_1788911:;}1;!. x 100 = 9,9% of original contamination remaining after decon-
) tamination completed

100.0% - 9.9 = 90.1% of original contaminaticn removed by decontamination

and decay.
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DATA SHEET
B2 Shot #4 Date 2 Feb 1951
Queball #1 Aircraft No. 44-273LIA .
_’}g Average intensity 1st survey 147.6 or 148 mr/hr
T Average intensity 2nd survey 33.8 or 33.8 mr/hr
Average intensity 3rd survey 10.2 or 10.2 mr/hr
Average time 1lst survey 0900 hrs
Average time 2nd survey 1050 hrs
Average time 3rd survey 1345 hrs
Time for 1lst washing 25 min
Time for 2nd washing *145 min
7 Total washing time ‘ 170 min
"z Time for lst sﬁrvey 30 min
'a"_ . Time for 2nd survey 20 min
" Time for 3rd survey 30 min
i %5 Total survey time 80 min
it
Total decontamination time 250 min
Highest intensity lst survey 480 mr/hr .
Lowest intensity lst survey 22 mr/hr
Highest intensity 2nd survey 100 mr/hr
Lowest intensity 2nd survey 6 mr/ur
Highest intensity 3rd survey 30 mr/hr
Lowest intensity 3rd survey 2 mrjhr

*Time last filling and repairing decontamiration apparatus,
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CALCULATIONS
Queball #1 Shot No. 4
Average time lst survey Average time 1lst survey 0900 hrs
Stop 0915 hrs Time of detonation 0546 hrs -
Start 0845 hrs Total time difference 3 hrs 1, min
Diff, 30 min or 3.23 hrs
Average 0900 hrs
o , Average time 2nd survey Average time 2nd survey 1050 hrs
oLt Stop 1100 hrs Time of detonation 0546 hrs
.3 Start 1040 hrs Total time difference 5 hrs 4 min
- ~;: Diffo 20 min Or 5.07 hrs
v Average 1050 hrs
Average time 3rd survey iverage time 3rd survey 1345 hrs
- Stop 1400 hrs Time of detonation 0546 hrs
s 1 Start 1330 hrs Total time difference 7 hrs 59 min
., Diff, 30 min or 7.98 hrs
o Average 1345 hrs
1.2
Iy = Ip (E*'_Js)
7 03.1:2 1.2
=L x (2:2) = uex (0.637) = L8 x 0.534

= 86.4 mr/hr (Intensity of aircraft at 1050 hrs due to normal decay
without decontamination)

33.8 mrshr x 100 = 39.1%
86.4

100,08 - 39.1% = 60.9% of contamination present at start of decontamina-
tion removed by lst washing.

,d

I ‘Ix(X)lz

= L8 (3-9.3) = 148 x 0.339

= 50,2 mr/hr (Intensity of aircraft,at 1345 hrs due to normal decay
without decontamination)

10,2 mr/hr x 100 = 20,3%

50,2 mr/hr

/

100.0% - 20.3% = 79.7% of contamination present at start of decontamina-
ticn removed by lst and 2nd washangs,
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ty .
1.2 1.2
= 33.8 (gfg%) = 33.8 x (0.635) = 33.8 X' 0.580

= 19,6 mr/.hr

10.2 x 100 = 52.0% of contamination present during 2nd washing remaining
19.6 after 2nd washing.

100.0% -~ 52.0% = 48.0% of contamination present during 2ad washing removed
by second washing.

10.2 mr/hr x 100 = 6,9% of original contamiration remaining after
148 mr/hr decontamination complete

100.0% - 6.9% = 93.1% of original contamination removed by decontamination

and decay,
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Shot No. 5
Queball No. 1

Average intensity 1lst survey
Average intensity 2nd survey
Average intensity 3rd survey

Average tine of 1lst survey
Average time of 2nd survey
Average time of 3rd survey

Time for 1lst wash 105
Time for 2nd wash 40
Total washing time

Time for 1lst survey 15
Time for 2nd survey 20
Time for 3rd survey 20

Total survey time
Total time for decontamination

Highest intensity lst survey
Lowest intensity lst survey

Highest intensity 2nd survey
Lowest intensity 2nd survey

Highest intensity 3rd survey
Lowest intensity 3rd survey

DATA SHEET

_ Date 6 Feb 1951
Adrcraft No. 263459

170 mr/hr
27.3 mr/hr
1.3 or/hr

1002 hrs _

1340 hrs
1640 hrs

145 min

EEE EE

_55 min
200 min

420 mr/hr
34 mr/hr

110 mr/hr
Background

37 or/hr
Background
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CALCULATIONS
Queball #1 Shot No. 5
Average time 1st survey Average time lst survey 1002 hrs
Stop 1010 hrs Time of detonation 0 hrs
Start 0955 hrs Total time difference 4 hrs 16 min.
Diff. 15 min or 4.27
~ Average 1002 hrs
Average time 2nd survey Average time 2nd survey 1340 hrs
Stop 1350 hrs . Time of detonation 0546 hrs
Start 1330 hrs Total time difference 7 hrs 54 min
Diff, 20 min or 7.90 hrs
Average 1340 hrs |
Averzge time 3rd survey Average time 3ré survey 1640 hrs
Stop 1650 hrs Time of detonation 0546 nhrs
Start 1630 hrs Total time difference 10 hra 54 min
Diff, 20 min or 10.90 hrs
Average 1640 hrs
tx)l.Z
I, = Ig (

170 (4;.%%) =170 x (0.541) " 2170 x 0.480

= 81.6 nr/hr (Intensity of aircraft at 1340 hrs due to normal decay
without contamination)

27,3 mréhr x 100 _ :

100.0% ~ 33.5% = 66.5% of contamination present at start of decontamination

removed by lst washing, :

1‘2
e 170 (42312 w370 x (0.392) = 170 x 0.326

= 55,4 mr/hr (Intensity of aircraft at 1640 hrs due to normal decay
without decontaminat;an)

11,3 mr/hr x 100 =
55.4 mr/hr 20.4%

100.0% - 20.4% = 79.6% of contamination present at start of decontamination
removed by lst and 2nd washings.
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- 1.2
10:'9-6 = 27.3 x (0.725) = 27,6 x 0.681
= 18,8 mr/hr
11,3 mr/hr x 100 = 60.1% of contamination present during 2nd washing
18.7 mr/hr remaining after 2nd washing .
‘,:"'% o
;%?‘3; 100.0% 60 1% = 39.9% of contamination present during 2nd washing removed
AL by 2nd washing.
SR N3 ar
" N 170.0 mr/hr
.’d

x 100 = 6.6% of original contamination remaing after decc;ntamina-
tion complete,

100.0% - 6.6% = 93.4% of original contamination removed by decontamination
and decay.




Shot #5
Queball #2

Time for lst wash
Time for 2nd wash
Total washing time

Time for 1lst survey
Time for 2nd survey
Time for 3rd survey
Total survey time

Average time of 1lst survey
Average time of 2nd survey
Average time of 3rd survey

30 min
45 min

25 min
20 min
15 min

Total time for decontamination

Highest intensity lst survey
lowest invensity lst survey

Highest intensity 2nd survey
Lowest intensity 2nd survey

Highest intensity 3rd swrvey
Lowest intensity 3rd survey

-

DATA SHEET

Date 6 Feb 51 .
_'Aircraft. No. 521833 .

Average intensity 1lst survey = 53,5 mr/hr
Average intensity 2nd survey = 14.8 mr/hr
Average intensity 3rd survey = 7.1 mr/hr

1113 hrs .
1320 hrs
1428 hrs

75 min

60 min
135 min

290 mr/hr
18 mr/hr

40 mr/hr-
10 mr/hr

25 mr/hr '
Background | !

$
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CALCULATIONS
Queball No. 2 Shot No. 5 .
Average time lst survey Average time lst survey 1113 hrs
Stop 1125 hrs Time of detonation 0546 hrs
Start 1100 hrs Tot.al time difference 5 hrs 27 min
Diff. 25 min or 5.45 hrs

Average 1113 hrs

Average time 2nd survey

Diff. 20 min

Average time 2nd survey 1320 hrs

Y% Stop 1330 hrs Time of detonation 0546 hrs
-‘:/.é Start 1310 hrs Total time difference 7 hrs 34 min
o f or  7.57 hrs

Average 1320 hrs

Average time 3rd swvey

Average time 3rd survey 1428 hrs

X Stop 1435 hrs Time of detonation 0546 hrs
: Start 1420 hrs Total time difference 8 hrs 42 min

Diff. 15 min or 8.70 hrs

Average 1428 hrs

Lo eyl

I, =1, (-t-y-) )
1.2
= 53.5 x (;‘;—lstg) = 53.5 x (0.720) = 53.5 x 0.675

36.1 mr/hr (Intensity of aircraft at 1320 hrs due to normal decay
without decontamination)

14,8 mr/hr x 200 = 41,0% {
36.1 nr/hr ] '

100.0% - 41,0% = 59.0% of contamination present at start of decontamination
removed by 1lst washing.
1.2

= 1 ()

1.2
= 53,5 (g—%) = 53,5 x 0.570

/
= 30,5 mr/hr (Intensity of aircraft at 1428 hre due to normal decay
without decontamination)

1.2
= 53,5 x (0.626)

s

. "
]

+

!

b .l mr/hr x 100 = 23,3%
. 30,5 or/hr

: 100,08 - 23.3% = 76.7% of contamination present at start of decontarination

removed by lst and 2nd washings,
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CALCULATIONS (continued)

3 ty 1,2

= 14.8 (%)12

= 12,5 mr/hr

1.2

= 14.8 x (0.870) < 14.8 x 846

7.1 mr/hr x 100 = 56,8% of contamination present during 2nd washing remain-
12,5 mr/hr ing after 2nd washing.

100,08 ~ 56.8% = 43.2% of contamination present during 2nd washing removed
by 2nd washing,

7.1 mr/hr x 100 = 13.3% of original contamination rema:.ning after decontami-
53.5 mr/hr nation complete.

100.0% - 13.3% = 86.7% of original contamination removed by decontamination
and decay,
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, ': 11, Air intake L ‘ 15
y 12, Adr duct 8
13. Pitot tubs (2) , B 5
" |k, Nose d 2
15, Nose wheel BG
16, Pitot tube (1) &
17, Adr duit 8
18, Air intake 20
:: 19. Prop hub 8
20, Prop tip L
21, Wheel wells 8
' 22, Turbo and exhaust 12
23. Air intake 20
2L, Prop hubs 4
25. Prop tip L

2z nd exhaus "“ ﬁ
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P
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Mol
, 27, leading edze wing L
0 28, Wine tip L
L 29. Door (rear entrance ‘ L
R 30, Tail skid -
.
Y 31, Pilot seat BG
32, Co-vilot seat BG
! 33, Engineers seat BG
310u Radar Obs, B3
35, Navigator BG
36, R, Scanner BG
! 37, L, Scanner BG
' 38, Wsather BG
vt
H 39, Radio Opr, ): ¢
Ty |40, Lower filter 10
. ; Uppar filter 1
% Remarks Contd
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DECOITAMLN
(B-29 Aircraft)

ATA SHEET

Test FINAL Date __ 7 Feb 51 A/C No, 521831 _ _Monitor Furguson.
N il Il e Bl
Begin " 10%
Complete 1040
Elapsed 20 yr s,
POSITION Initi.&} hiurvey Su;‘:;;gr Fi.na]l. m?;:rrvey REMARKS
1, Wing tip BG
2. Lleading edge wing . . BG
3., Turbo and exhausec 1 e et i s
4, Prop tips } BG ,
5, Prop hubs BG
6, Air intake 1
7. Turbo and exhaust 1
8., Wheel well BG
9. Prop tip B : 5 .
10, Prop hub ‘ B0 . :
11, Air intake ‘ 1.5
12, Air duct BG
13, Pitot tube (2) BG
1. Nose ’ BG .
15, Nose vheel BG .
16, _Pitot tube (1) BG 5 A
17, Afr duct 0.5
18, . Air intake 1,5
19, Prop hub BG
20, Prop tip. BG .
21, ¥heel vells 0.5
22, Turbo and exhaust 1.0
23, Mr intake 1.5 ‘
2L, Prop hubs B3
25, Prop tip B8G
26. Turbo and exhaust 1.0
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27, Leading edge wing BG
28, Ving tip BG
29, Door (rear entrance) BG
30, Tajl skid B
1. Pilot. seat BG
32, Co-pilot seat BG
cines eak BG
Ahe. Loyer Filter 1.0 ‘
33. L. Scanner BG
|36, R. Starner B
37, Radie BG
3R,
J9.
L0

Remarks Contd
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DECOIJTA)-(II\AIA“!!! !Au SHELT

(B-29 Aireraft)

N

Test FIML Date___ 7 Feb 51 A/C Ko, LL-86399 _ Monitor Furgusgn
e oot | e | sew RS |
Begin 1045
Cozplete 1055
Elapsed 10
POSITION Ini;mia/irSurvey Sg;/rey Fmi%hs‘;xrvoy REMARKS
1, Wi tip BG
2, Leataing edce wing G
3, Turbo and exhaust BG
L, Prop tips BG
5, _Frop hubs BG
6, A:r intake BG
7. T.rie and exraust BG
8, Wheel well . BG
9, Prop tip BG
10, Prop nub ' BG
11.  Air intake BG
12, Air duet BG
13, Pitct tube (2) / BG
s Koea g B3
15. Noce wheel BG
16, Pitot tute (1) R
BV P n;
12, Air ,-icke B
e, Fros r o ¢
20, Prov tip BG
PRI OE B3
$S. Taon o wrd extsust B
f2, AT 1ntare B3
L. Pro: hats B
25, Premotip BG
26, Turbu and e.-aust

PR

Vf"
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274 le2ading edce wing

28,

Wing tip

29,

Door (rear entrance

30,

Tail skid

3.

Pilot seat

32,

Co-pilot seat

33.

Engineers seat

3k,

Lower Filter

35.

L, Scanner

36.

R, Scanner

37'

kadio

slelzlslzkisllalz

a8,

9.

[ 40,

Remarks Contd
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CONCLUSIONS AND RECOMMENDATIONS m :

From the results obtaired, it is obvious that decontamination is
well worthwhile if a contaminated aircraft interferes with the success-
ful cozpletion of a mission or operation. Decontamination will also
lessen to a large degree the amount of exposure to maintenance personnel
as well as having a good psychological effect on all personnel connected
with the aircraft,

s s

The results clearly indicate that the process employed in decon-
tamination is definitely a major step in the right direction for ultimate
cazcess. It is believed that the basic process has been established and
that improvetent will result from changes in techriqus.,

Tne present process requires no scrutbing or scraping devices for
removal of the contamination and does not require physical contact with
the aircraft by decontamination personnel, thus decreasing the radiation
tazard to them, It allows decontamination to be accomplished under
field conditions without any specialized equipment, only using that
equipnent and supplies normally on hand; therefcre, no additional logls-
tic problem 1s presented,

A permanent decontamination station could easily be designed and
constructed which would decrease the over-all time involved in decon-
‘amination and in all probability increase the effectiveness of decon-
taminatien,

It is definitely known that the over-all t.me spent on decontamina-
tion could be reduced, even under field conditions, if a more suitable
decontamination apparatus was developed, The precsently vsed apparatus
15 somewhat & "Rube Goldberg" piece or equipnent, eing fragile and
tepperamental, The present apparatus has many faults such as:

1. Volume of tank too emall, Should be at least 1000 gallons.

2. Slow filling when necessiry to fill by utilieing the suction
created by the pump in connection with a venture. The action should bs
direct and the tank filled directly from the discharge side of the pump.

3. The pump is driven through a clutch which has a tendency
to slip when under lcad. The pump should be a direct drive.

4. Valves hard to cperate and handles very easily broken, .

5. Piping arrangement too complicated for simple operation,

INGLASSIFIED
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6. Improverent in the nozzles on the discharge end of the base.

7. Very difficult to «am ﬂ CASWameold weather to prevent
"'ﬂ )

reezing, T e
8. Dificult to &i_'c_»m maint enance on the pump due to its
iraccessibility. L

The results show’that the largest amourt of ghntamination is re- Roerwerco
moved by the first washing and that an average of approximately 20%
less was reaoved by the second washing, This reduction in efficiency
is to be expected and establishes the conclusion that additional washing
would eventually be useless,

In view of the results obtained and a study of the conclusions, the
follewing recomzendations are made:

1. It is recormended that the procedure used for decontamina-
tion during Operation RANGER be established as Standard Operating Proce- AR N L
dure for the Alr Force until additional competency is established,

2, That develomment werk be started on a8 decontamination appa-
ratus that will meet 41l requiremsnts esiablished by qualified personnel,
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