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SUFFIELD FIELD REPORT NO. 88
(23 Aug 1944)

Casualty Producing Power of Unthickoned Muastard
Ges Sprayed from Low Altitudes under - Tamperate
Weathor Conditions

REFRRENCE - R )
Ficld.Experiment No,. 229 carried ocut 25 May 1944.
b . Field Exporiment No. 243 carricd out 15 June 1944.
U.S. Project Co-ordination Board Meeting held at
EBdgowood 27 April 1944.
D.C.We & S, Projoet S,143. '
Sufrfield Field Report No. 76.

INTRODUCTION

1.. Thie resort deals with the results of Ficld Experiment
No. 243, the second Tield triazl carried out to evaluate the-

casualty producing power of low sprsy with unthickeoned mustard .
gas. Tt was found fram the first trial, Fiold Exporiment No. 229

reportod in Suffield Field Report No, 76, that a high porcentage

of casualbies would occur among men who were exposed to contemin-

ation densaities of 3 g/sg.m. and above, tho densitics boing

measured by the conbamination oecuring on the ground. The drop.

sizes of tho contamination rangod from 0.005 mg to 0,05 mz. in

mass, or 0.2 to 0,4 mm. in diametor, spproximatoly. The wind

gpoed was 12,5 mi/hr. at 2 metres. The mon worse respirators at

the gae position, non-imprognatod battledress, long limbed

underwear, anklets, socks, and boots. Over the battledress,

impermesble clothing with two 4" x A" windowg cut over the

shoulders, buttocks, and calves, was worn, The contaminated

clothing was worn for 4 hours. Thes determination of whetheor or

not a man becams a casuslty was based bon the effects which it

was oxpected would have ceccurred if no- impsrmeable clothing had

boen worn, ‘ SR —_ - - ’ .

2. . Field PExperiment No. 243 was designed to assess the
casualty producing powsr of unthickoned HS (Lovinstein) in the
contaminetion range bolow l.5 g/m2 with drop sizes below 0.02
mg. drop woight (0,3 mm. diamoter).

MATERIAL
3. (a) Opne MLO Tank charged 326 1bs. HS{Levinstoin)
dyed 0,5% Dupont Cil Rod.

{p) Tho tank was fitted with a No, 2 debonator at the
air inlet and = No. 3 detonstor at the discharge
outleb. '

(e) The viscosiby (Ostwald) of the charging at 25°C

: was 5.6 centipoimes before dyeing and 15
centipoiges after dysing.
- (a) The specific gravity of the charging was 1.34,
{e) The temperature of the charging at take-off
. was 17°C, :
— & PROCEDURE
Observers . . v -
AN ~ Twenty-eight observors wore disposed in lines of
seven each, 100 yards, 120 yards, 140 yards and 160 yards downwind
of the upwind edgo of the layout as indicated in Appendix I, The
obgervors wore 100 yards apart in each line.
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wind, They were .drossed as.follows: :

5e During the spraying, thoe observors gtood facing downe

v'Battleqdrqss,,non—impregnatod;j
Shirts, long:.slosved, cobton., |
"Anklets; ‘socks and bootsas o
Respirators at the gas position. i
Impormeable elothing (coat and trousens)lwas worn
over the battle~dress, impormosble hoods weres worn
. over-the hesd, and rubber gloves on the hands.
No undorwear was worn by tho observors.

6. Windows 4" x 4" woero cut. in tho impermeable clothing ‘
in the following positions:- ' ' ‘
(1) One window at'tpe'back of each shouldor.
(11) One window in tho contre of tho back, just above

tho belt, on tho loosoly fitting part of the battle~
. dross blouse. Tho edgoes of the windows were sown’
Qdown to the battlo~dress, )

"7 - A filtor paper asgombly (with circular filter paper
surface’ 8 inchoe in diem.) was fastoncd to the back of each '
. observers 4ust bolow tho waist linos o .-

8., After the spray had fallon tho observers moved off
the contamineted area and the impormeable clothing was removed.
The remainder of the clothing was worn for four hours .after tho
spraying. During this time fourteen of ths men took vart in
outdoor Station fatiques (digging treonches, raking, ete,). The
romaining fourteen men lay or gat ebout in a room at 75QF._

N -
s

Assessment of Ground Contamination
9. Eleven rows of filter papor apsomblies, 100 yaxrds
between rows, were laid out parallel to the wind direction.
Each row was 160 yards long and consisted of filter papor
assemblies at 20 yard intervals. AL gach obgerver position three
additionel assemblics and 4 jump cards were placed in proximity
to the obssrver as shown in Appendix I, Assessment of ground
contamination was carrisd out by colorimetric estimseb ion of the
dye eaught on the filter bapers. The Jump cards were not assossed.

10, Samples of the sprayoed mustard gas werce collected in
ehloroform in pie plabes one of which wes pPlsced at oach obssrver
vosition. The smount of dye in oach riete waes determined ¢olor-
imetriecally. The amount .of mustard gas on each plate was.
egtimated by the bromine titration method. A sample of mustard
gas from the spray tank was similarly analysed.for dye and
mustard conbtent. ‘

Functioning of the MLO Tank

11l. The M10 Tank was functioned from the sbtarboard
wind stowage of a Boston IV {A203) airerart.

12. The A/C flew at a hoeight of 35.fest (measuraed by
theodolites) at a trues airspeed of 215 mi/hr. The track was
indicated by a line of markers and was such that the upwind
odge of contamination fell Just upwind of the cdge of the
layout, .

’
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RESULTS

Maetooroloricesl Conditions

13. . Timo: 1136 MDT.
Wind Veloecity at 2 motres at timo of spraying: 15 mi/hr,
Alr Temperaturc: 16°¢ (61.5°F),
Ground Tomperaturc: - 21.0C (70°F).
Relative Humidity: 67%. '
Tomporature Gradient: 39 £t - 4 ft: -1,8°C,

Contamingtion Donsitigs

14, The contamination donsgitics found on tho layout and on
the filtor paper assomblics fastonoed to the backs of obsocrvers
arc givon in Appendix II. Total recovery on the layoub was 93%
of original chzrging. The maeximum ground poq&gmination found
ab observer posibtions was l.23 g/sqg.m. Meximum contamination
deongity on obsorvors backs was 7.3 z/sq.m. Tho maximum ground
contamiretion found on the layout was 8.8 .g/sg.m.

15, . Tho rosults of chemical and colorimetric analysis of
the spray as caught on the chloroform £illed plates have boon
rondered usaless on account of an untrustworthy sample of

charging uscd as a standard for thoe calibration.(The charging had
not, been filtered before use.)

Effocts on Observors

1l6. ~ Of tho 28 obsorvers exposcd to the spray only two

developaed vosicetion of the sBkindthe vesication was on the shoulders
~gorresponding to the gite of the. windows in the impermesablo

clothing thoy woroe. No vesication was noted on tho

rogion of the window on tho lower back. It was considorod that

these mon would havae become casualtios had they not worn

Ampermeable clothing. -

17. Bosgidos the two mentioned above, five observors

showod arcas of orythoma and cgdema (. +). Throe of these mon
had been on provious trials wheTo . thoy had boon burned by H
under hot humid conditions. An additional two mon of which one
had been proviously burncd by H vapour unndor hot humid ‘conditions
showod sherp orythoma(m) fivo mon showed faint orythoma (Ew)., OF
these lattor five, one had‘previously becn burncd by H vapour
undor hot humid conditions.

18. A pummary of the physiological offoects on obsorvers
togebher with tho contamination densitiea found on obsorvers
and on tho ground at obsorver positions ig given in Table I
below. Dosgeriptions of the losions obtained on this trial
aroc given in Appoendix IIT.

Classification / Desigration ; l
Changed to / Baaplan’e pav - u + u
By Author; of R . .
Surv PARCL. Aion B . Q M@Q);(;f/
Batawﬂ&gm Slenatura ey {/"“bél
! Appointment : :

Fongtion v
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TABLE I
I " -
i { Vortical Dominant Drop
, ‘ ! Contamination| Size found on
Ground ;- Density Obgoxrvars
Contaminetion: (Obsgcnverts . : o -
i Observer | Donsity backs) R Physiological *
‘Position | g/sq.m, . g/sq.m. ! mg - mm " BEffoch Casualtios
i !
{ Db 1,23 7.3 | ,015 0.28 vV, E % Yos, . ...
D9 0.97 : he9 {035 L7l s B .. No ... .
: . B . ’ pogsible
Dg 0.95 - - 025 .33 1 8 R4 (Xﬁs) ......
D7 0.90 . T P 2.5 050 A1 T 4 No
_¥9 0.81 | 2.2 005 a9 | s B4 No
BY 0.4 - .025 * 233" v, B 4 Yos
T c 1 . ‘ £
pEE] 0.68 i 2.9 1. 4025 '.33»- S B &4 {Noi .
B 1 T 3
6 \ 0.56 : <94 -, 020 .30; o B 4 No
B i . — : -
w6 I 0.51 | 0.85 025 1 .33 B - No
7 [ 0.42 . 0.98 5,020 | .30 E Mo
T8 0.29 ' 0.28 {-o15 ' o8 Nil No
i 7 : ' .
i . R H [ e} . .
c6 L 0.18 i 0.43 {7,025 ! - 33 | Nil No
agb l, 0.18 . 6.26 U025 .33 Nil No
T- i ' ' . . .
5 Y 3 O.11 f . 0.13 P,015 1 .28 Nil No
G7 1 0,11 ' 047 [ WOLD i 24 Nil Ne
H7 ‘ 0,11 | 1.18 010 . .24 T - No
A i T ) ; 7‘ T
co Y5100 i 0.18 - L..020 ' . .30 Nyl No
46 1 . Q.07 i 0,28 booos 0 419 | N1l No
! oo o ' :
pie) 0.07 0.10 | .005 ‘! .19 E - No
- - ! - L
) 0,07 0.19 I L0010 | .24 Nil No
| T P
| a8 0,05 0.30 | <020 130 Nil No
' : | f
Hy -0.05 0.09 1,015 .28 Nil No
; x .
a9 - 0.04 0.10 ! Loos l 9l s ® - No
T | Q.04 0,08 1 020 o2 . il No
] ° . i PR - .
L Hg 0.03 0.09 | 015 .28 B - No
I 0.03 0,09 ‘ LOLO | .24 Nil No
! i - . R {
= .02 i 0.11 ¢ L,01 | .28 Nil No .
i = —— ; } 2 !
I 79 0.03 . 0,08 - ,015 | .28 Nil No R

*In tho sbove table the classification of cesuslty or non-casualbty is

based on the offects which would be, oxpectaed if impermeable clothing
had not bosn worn.

5 These men had besn previously burned by H vapour unacy hot humid conditions.
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19, Due 0  +tho low height” et which tho A/C- flew, - -
the heavicest contemination was dopoaitbd” well upwind &F- the — - - -
obsgervers with the rosult that the ground. contamination dehaltiocs -~
obbtained at observer positions wore lighter than were expocted.

Tho number of obgervsrs showing ovon mild lesions was thereforo
small.

20, The rasults given in Tablo I indicate that observers -
dressod as for thisg trial but without impormeablc eclothing eoxposed-
to low spray with unthickeonod Tevinstein mugtard in rogions whore
tho ground conbamination density is much loss than 1 p/m2 aroc
unlikely to becomeo casuslties. Howovsr, tho numbor of ebdbrvers
cxposod to ground contaminations of ubout 1g/m2 is" " too-gmall to

enablc a Limmm conclusion to be drawn from tho rogults of this
trial. :

21. " The fact that five of tho obscrvers had boon previcusly
axposod to mustard vapor under hot humid conditions, and showed
possiblae sensitivity. to mustard vapor, (they &1l developed a
morbilliform type of rash after exposture) does not deotreect from-
the. valuo of the results. Four of them were éxposded at pogitions -
whore -bhe ground contamination was botwoen 0.68 aid 1,0 g/8q.m.

It was considered that two of thom would not heve been casgualbies: -
had bhey not worn impormeable clothing, one of them probably C-
would not have boen 'a casualty, and one of them probably would
have boen a casualty. This strongbthons the canclusion that ground
contamination donsitieos less than 1 g/eq.m. aro unlikely to produce
casueltics among observars dressed as for this trial but w1thout
impormeablc clothing,

.22. . ' Thorvertioal contamination-dengitics obtained on tho
backg of obgorvers may boe campared with those which would be
oxpectod, knowing theo ground conbaminabtion density, windspced,
and gize of droplets involved. Tha rcsults of such a cqmparison
are givon in Table ITI below.

TABLE IT -
Vortical Contamlnation Donsity
’ . & Calculated
Observor . Galculatod Observea |Ratio Observed
Dé 5.7. 7.3 N 0.78
D9 32k A9 R 0.6G°
D8 i ‘,.' 3,9 - b -
D7 ‘ ' 2.9 q 2.5 1.16
TG 5.2 ‘ 2.2 2.36 .
57 3.0 6ut 047"
s 2.7 2.9 0493
Fg 2ol 1,94 o 124
b 2.0 T 0.85 - 2¢35
T 1.8 Q.98 - 1,84
g 1.3 0,28 465~
Cé N2l 043 1L.65
Gb . : .71 0 .26 274
C7 .50, - 0,13 - 385
a7 .59 047 - 1,25
H7 - «59 . 1,18 050
cg T 243 - 0,18 - L 240"
H6 Al : 0,28 1.57
E9 A ' ‘ C.1G .. 440
co .. . , 38  0L.1Q 2,00
G8 ) 22 0 .30 0.73
H9 » T 23 0.09 2,56
G9 T .26 0.10 2.60
Jb6 T o21 v 0,076 2.76
ag , A 0.090 1.55
J7 - 17 0 .,090 1.89
J S .09 0,110 0.82
J9 1 W L1h 0,08 K 1,75
! Mesn : 1.91
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23, The mean ratio’of calculated to obsaerved vertical

comb amination density is 1.9. The vertical conbamination density
waes calculated from the horizontal density assuming that the
surface of a man's back is an 1deal collector and that the wind
direction was normal to the man's back., In actual practice this
will not be the case, so that it is to be expoctoed that tho ratio
. would be grester than unity.

2k The wido varistion of tho ratic from man to man’

probably roflects the doviution of tho measured ground contbamin-

ation from that it .- ... whieh corrosponded to tho - .
contaminabion moasurcd on the observor's back, i,o0., on account .
of the patchinosg of cambtamination and the low anglo of descont

of the drops,. thoe ground contemination at an obgorvor's foot :

would not be tho samoe s8 tho ground contamination which would

normally be produced by tho droplets striking tho observor.

2D Ag montionod above,vertical contamination density
obtainod on an observer's back doponds upon both wind spced and
t-diroc’bion, and also upon the ground contamination in tho
vicinity of the obscrver. For those rveagons, and alsc on account
of the ‘patchiness of contemination produced by low spray with
unthickoned mustard from an M10 Tank, it will not bo possibl@
to make a firm statoment about the casualty producing power of
such low spray until a fairly large numbor of observers have

_ besn contaminated 1n a range of wind spoods.

CONCLUSIONS ’ ’ oF

26. Casualtios among troops sprayed with unthickened | ..
Levinstoin HS in a 15 mi/hr. wind and woaring rospirators,
unimprognated battlo~dross, and cotton shirts will be infroquont
if the ground contamination dengity is losgs than 1 g/8q .m.
Depending upon the windapeed and drop size, for wind speeds above
3 mi/hr. this density corresponds to & consgiderably higher
contamination density on a vertical surface.

AWB:roa {A.W. Birnio) Capt.,
~ P,R.S.
Exper imentel Stabion




APPENDIX I

\ M10 Tank functioned
4_\ M whon over this Smu.w

i SRR S —

% vio. .

f

1608 | 100%

WIND
DIRECTION

D Tracking merks (whito jump cerds in fom
of invortod V 4 £t high) opposite rows
B and L,

— | Additional Smoﬁwm marks - whito jump
cards - opposito rows F and J,

11 rows of filter papor assomblios 100
yards epart oach row congisting of .
Tilter pepors 20 yards apart (9 pepors). )

Observers were : positionod on lines

¢, b, B, F, G, H, and J, 100, 120, 140

and 160 yards downwind from the upwind

cdgo of tho layout. (28 observors)

Near each observer were addibionmal jump

gerds and filter papers as shown bolow, .

LA . N

h N,

. Hmwoﬁ EHLSH. vm@oum.

H_r.,?o uﬁs omam touching outor odge of filter papors. o

X Adaitionmal filter papers 25 yards fram obscrvor.

0 Obsorver

A

2% yards from layout filtor prpors,

. .



The contaminatio
on tho backs of obsgervors, tog
esch point are given in Table
on the four papers at obsorvor positionsg aro

{

APTENDIX IL

Tablec 1

n densities found on tho leyout and

othor with <fominant drop sizoc ‘at
I. The individual donsitics found
given in Tablo IL.

i Contamination Dominent Drop i Contamination Dominant Drop
_ (g/o8geme} gize (mg) ! (g/8q.m.) | sizo (mg)
Position | Layout Back of Tayout i Observer| Tosition Layout ! Back of | Layout | Obsorver
(mosn) Obgorvor i | (moan) | Observor t
: A | ! ! i '
B 1 0,02 ! Hm s 2.5 \ {
2 | 0.07 % }t 6 0.51 ‘ 0.85 Lozs | .on i
3 - i 0,2L | ! ﬁ -7 | 0474 T L= §.025
410409 i ; i 8 | 0.68 2.9 ! ,020 »025
5 | 0,04 ! ; 1 9 | 0.07 0.10 i 4020 .005
6 . | 0,02 ; ! HFE | 0.90 ;
7 -, 0.08 ! x o2 Vo246 !
8 | 0.22 ; } o3 ,& 547 ;
o o ? ; oL T ko |
¢ 1 2.0 1 L. o5 L 1,06 S o
2 40 , i } 6 i 0,56 1.94 I »020
3 1.08 § i b7 | 0.42 | 0.98 - .020
4 0446 : : o8 ! 0429 1 0.28 | Lowo .015
5 0.61 : N9 | o,81 2.2 I = | .005
6 0.18 0.43 1 L005 - | 4025 NG L . 0.40
7 217 o3 ‘lois 1.0z I 2 | 0.91 | ]
8 0.10 0.18 i;015 | 020 3 | 0.28 | .
9 0,07 0.19 | ,o10 | .010 A | 0.66 | | )
D1 7 1.05 : ! 5 | o6 | ; ;
2 8.8 ; 1 6 i 0.18 | 0.26 1,015 | <025
3 7.7 i b 7 0.1 | 0.47 I - | 010
L1 5.8 |- |- 8 i 0.05 0.30 { .015 .020
5 | 32 ! |y ‘9 {0404 0.10 : 010 . 005
6 {1.23 7.3 Lo L L015 H 1 ! 0.03 ;
7 10490 25 L I 050 2 L 0.34 3
8 l 0.95 - “i - | W025 3 i 0410 i
9 0,97 4.9 1025 | .035 i A 0.1k :
2 4o ! . 6 \ 0,07 0.28 . .005 1 .005
3 1.72 | 7 Lo0,11 1,18 .. 005 | a010
L 2.0 i , ) | 0.03 0,09 1010 \ L0115
| 9 | 0.05  0.09 17,010 | 2020 .
L1 < 0,01 N i
T 1 0.10 io2 i 0,01 i z
5o 2o ley .
‘ L. | 1 0401 i i
é ‘ o.Oi . ! 2 . 0.02 | ‘ i
1 0,0 B ’ b 1 0L0L :
6 | 0404 0.076 .010 1. .010 v L o.0L | i‘ %
7 1 0,03 0,090 ,010 | .010 8 " oL,01 g i
8 | ©.02 0.11 |. 010 | .O15 N9 £0.01 | ; ;
< z ; g,gi 0.08 1,;015 2 .015 Y \ - :
- . o ' . b ! T
2 \ 0,04 i s L ; SRR %
3 0,03 | 1 B | ; g i
4 0,05 i o b , . b i
5 | 0.03 P l | ; P i
6 ' 0.02 1 | tlA . Sl .
7 10405 | I o . o ; %
e low2 | B | |- |
9 1 0.03 - : i A g i l




APPENDIX IT (CONT.)

Tablo IL . ‘ 2
’ Contemination Donsity in .grams per square motre
Pogition Layout papor . {v) ] (e) (a)y
obsorvors cbsarvors - downwindg upwind
loft right {£ront) {roar) Moan
c 6 0 41 0.12 0.04 0.16 0,18
7 0.27 : 0,08 0.02 - 0.06 0,11
23 0.10 - 0:08 0.0L 0.9 0.10
9 0.08 0.12 0.03 0.05 ° 0.07
D 6 1;12* 0;933 0,88 2,01 1.23
7 0.58 1.59 0,52 0.92 0,90 -
8 0{97’ 1.09 0:85 0;89' 0.95
"9 1.74 : 0:21 083 1.11 097
E 6. 1.04 0;52 ' 0.8 - Q.40 0;51
7 ‘ 0,36 : 056_;7 0.58 0.85 0.74
8 0.53 1.45 0.12  0.bd 0.68
9 0.05 - . 0408 . 0,05 0.08 0.07
F6 0440 0497 0450 0.35 0456
7 0.85 Q.16 0.41 0.25 Du42
8 0¢21 : ’0.24- © .08 T 0.6L 0429
9 6,60 077 0.60 1.25 0.81
a6 3,37 0.12 0414 0.10 0.18
7 6.11 0.08 0,18 Q.06 o{ll
'8‘ 0.04 0.04 0.05 0.06 0.405
9 10406 0.64 0.04 0.02 6:04
H 6 3.15 . Q.04 0,05 9405 6,07
7 0.04 Q.04 0425 Q.12 0411
8 0,04 0.02 0.02 Q.03 6.03
9 0.04 0.05 0.06 0.06 0.05
T 6 0.05 0,02 0.03 0.05 0404
7 0.05 0.03 6,02 0404 0.03
8 Q.02 0.01 0,01 0.04 0.02
9 0405 0,0L 0.02 0.02




APPENDIX TIL

Casualty Producing Power of Unthickened Mustard

Sprayed.from Tow Altitudes under Temperats

Conditiong

Note. It should be remembered that during the spray the observers
wore impermeable clothes. A window, LY x A" was cub out of the
impermeable clothing over each shoulder and the middle of the back.

The impermeable clothing was sewn to the battle dreas at the edges of
the' windows bto prevent mustard flowing down between the two layers of ‘

oloth.

4

_Casualtiss and pnon~casyslties are baged on the efrfgets to be expected

if impermesbla’ dlothes, had not been wormv.

* Observer

Obgsrver

Obecerver G

s

Obsgorvor

Observer

Obsgerver

Cbsorvor

¢ 8

4
Contaminatlion on obassrver 0.43 gms/mz. Predominant

drop size .025 mg. contamination on -ground 0.18 gms/mz.
No effects. : : : Non—-casualty.

Contamination on obgerver 0.13 gme/m2. Predominant
drop size .01l5 mg. Contamination on.theground
0.11 gms/m2. No effeccts. » . Non-casualty. -

Contamination oﬁ gbserver 0.18 gms/mg Prudominant
drop size .020 mg. Contamination ongrcund 0.10 gms/mz.
No effects. _ Non-casualby.

Contamination on OobBGIVSIT 0.19’gms/sq m. Prcdominant -
drop size 010 mg. Contamination on. ground 0.07 gms/m”~.
No offecgts. Non-cagualby. . <

Gontamination on chserver 7.3 gms]mg. Predominant

drop sizo (015 mg. Contamination onground 1.23 gms/mz. d
Twoenby—four hours after the spray, both shoulders showed
vosicated arcas.surroundsd by pin point vegication.

Tho cntire back was involved in & rythema from the neock

to tho bolt line,. = Casualty.
Contamination on obsocrvor 2.5 g/ =2q m. Predominant

drop size 0.050 mg. Oontamination on ground 0.90 g/=sq m.
By 24 hours this man had devoloped wide sprcad crythoma
of tho baock with no oodoms. Thisg »remsined up to 72
hours end thon startud to fado. S Non-casualty.

Contamination on tho ground in khis rogion was :

0.95 gms/m?. The oard from ths back of tho cbscrver was

lost. The predominont drop dize was 025 mg.

At 24 hours this obsorvor showcd erythema and ocdoma

st thoe site of +the windows on his shoulders end &

morbilliform rash involving the back and oexbonding down

ovor thé bubbocks. ~Thoe rash was also apparent abt the

pends of the clbows and in thse groin. At 72 hours

tho ragh had appeared in hoth armpits end an arsa .

was dosguammting on cach shouldor. .

“This man had previocusly sustained a burn around his

nock from H vapour undor hot humid conditions. Under the

conditions of this trial he might possibly have been N

a casualty, but whether Hxrom the spray or combined’ actions

of “sensgitivity and spray it is hard to say. .
: Possible ‘

Cagualty.



Obscerver D 9

2e

Contomination on the obsorvor was 4.9 gms/m
Greund centamination was 0.97 gns/m<. The
prodominant drop size was .035 mg. This man
at 24 hours showed sxboensive ‘orythoma on his
shoulders which had progressed by 48 hours snd
showed a morbilliform bype ofrash. This man hed
alsc been sxpesed.on a previciis trisl to mustanrd |
vapour under hot humld cenditions. No n~Gusua1ty.

Contamination on thd obsorver was O, 85 ems/m=;

ground conbamin-tion was 0.51 gms/m the prodominant

drop sime was 015 mg. At 24 hours: ho showed a small
crca of faint orythama 'n his loft shouldor which had

startod to fz2dce ot A8 heurs. S Ron-Casualty.

Curt“mlnﬁtlon.on this cbserver was 6.4 gms/m
Ground eccwotamin.ticn was 0.74 gns/m=<. The prodominant
drop sizo was 025 ng.

at 24 hrurs t.is man showod small asnnular vesiclos
on both shouldors surrcunded by sateas of arythoma
and ccdoma. There was g->mo srythoma in the small
of the back in thu rsgicn of thé third window.

At 48 rours tho vosicstion had progressed =nd . tho
aréas of orythoma and coedoma had bsecmo largdr.

Gnsualtz.

Contamination on this cbserveor was 2. 9 agms/m<Z by
drops .025 mg. in gizc. Ground contaminati.n was

0.68 gms/m=.

ﬂt 24 hours. he: showsd areas of. grythoma snd
vdoma in tho region: »f the windows or his

sh ulders. " These two arsas woere surrounded by

a . merbillifcrm type of rash. This man hsad been

provicusly burnod by H vapour under hot humid

woather conditions. .

It is doubtful if this man would have bscoms -
a casualty undor tho conditions of. this trial.

an-d&édalty
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Contaminstion on this observer was O.:LQ.gms/m2 by droplets of .005
mg. size., Ground contamination was 0,07 ‘gms/m~. At 24 hours he

showed & faint area of erythema on his left shoulder which faded by
48 hours. . '

Non—-Casualty

Contamination on this observer was 1,94 e;mS/tm2 by drops of L,020 mg.
Ground contamination was 0?56,gms/m2. At 24 hours he showed erythema
and oedema of skin over the shoulders and faint erythema of the
mid-line of the .back. This area progressed in erythema to 48 hours

- but never desquamated.

Non~Casgualty

Contemination ion‘this obsepver was Q.98 s/m? by droplets of ,020

mg. Ground contamination was 0,42 gms/m,. At 2/ hours he showed =a
diffuse area of erythema over the upper back. At 48 hours these arcas
had become better defined and more Jocalized to the arseas under-— .
neath the windows. T -

an—Casualtz

Contamination on this observer was 0.28 g/sq., m. The predominant

drop size was .01l5 ng. Ground contamination was 0.29 g/5q. M.
No sffeccts.

Non~Casualty

The contamination on this observer wag 2.2 gms/mz by drops of .005 mg.
sizc., Ground contamination was G,81 gms/mz. At 24 hours there were
arcas of erythoma and oedema presont on the shouldoras. By A8 hours

a morbilliform rash had doveloped which oxtended from the neck to the’
buttocks. This man had been previously burned by H wvapor under hot,
humid conditions,., Under the conditions of this trisl it is unlikely
that he would have become a casualtys o '

Egp—CasualtX

The contaminatigﬁmon this obscrver was 0,26 g/sq. m. The predominant

drop size was 025 mg. Ground contamination was 0,18 g/SQ{ m. No
losions developed. ' ‘

Non—Cagualty

The contamination on the observer was 0.47 gms/m2 by Arops of .07 M.

size. Ground conbamination was O.11 gma/m2. No lesions developed.

Non—-Casuolty

The contamination on the observer was O.30,gms/m2 by_drops of .020 ng.
aize, Ground contamination was 0.05 gms/mg. No lesions developed.

Non~Casualty

The contamination on this observer was 0.10 gms/m? by drops of

.005 mg. size. Ground contomination wes 0.04 egns/m2. At 24 hours a
morbilliform rash had appeared,in the mid—line of the back, exten@ing
from the neck to the natal cleft. This man had previously‘been -
cxposed to H vapor under hot humid conditions. )

Non-Cesualty

Tho contamination on the observer was 0.28 gms/m2 by drops of ,005 mg.
sizc. OGround contamination was 0.07 gms/m?. No lesions developed.

|
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The contamination on the obgerver wos 1.18 gms/m2 by drops of .010 mg.
At 24, hours the entire

sizea
Non—basualgy
The predominant

Ground contamination was 0.11 gms/m=<.
upper beck wes involved in & faint area of erythema which faded by

72 hours.
_The contaminstion on the observer wss 0.09 g/sq. M. .
Uround coatzminstion was 0,03 g/sq. m.’

drop sizc was 015 mg,
At 2/ hours there was rnn aren of faint erythema in the middic of the
This had £aded by 72 hours.
Non—-Casualty
The predominant
No

upper part of tho back.

The conteminetion on the observer was 0,00 g/sg. m;
,020 mg. Ground contamination was 0,05 g/sq. m.
an—Césualty"

drop sizc was

lesions developed.,

The contaminstion on the observer was 0,076 emns/m? by drops of .OL mg.
No lesions developed.

Ground contemination was 0.04 gms/m2,
Non—-Cagualty

8 gms/mg by dropg of .01l mg.
No lesionsg developede.

e

size.

The contamination on the observer was 0,09

Ground contamination was 0.03 gms/
Non—Casualty

size.
The contesminstion of the obgerver was 0.11 gms/m2 by drops of .0L5
No lesions developed.

Ground contamination was 0,02 gms/m<2.
Hon~Cagualty

mg, size.

The contamination ox. the observer was 0,08 gms/m? by drops of .Olg mg.’
No lesionsg developed.

The pround contamination was 0,03 gms/m<,
Non—~Casualty

size.,
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