Image Cover Sheet

CLASSIFICATION SYSTEM NUMBER 137538
LT
TITLE

CASUALTY PRODUCING POWER OF UNTHICKENED MUSTARD GAS SPRAYED FROM LOW ALTITUDES
UNDER TEMPERATE WEATHER CONDITIONS

System Number:
Patron Number:

Requester:

Notes:

DSIS Use only:

Deliver to:







. . N
® ‘ .
o el

E ]

o B Uneasiesd UNLIMITED
ol R -
s 82

¥
¥

¥4

e : COPY NO.

Pt~ *" CLASS IT
NS L . ' €
This Rowft ie Informal and the Conclusions are only Tentative =

SUFFIELD FIELD REPORT NO. 97 . . gf

(23 Sopt. 44) /Si

Casualty Producing Powsr of Unthickened Mustard Gas -

Sgorayed from Low snliitudes Under Temperate Westhor Conditionsg

REFERENCE

Tiold IDxperimons Nos.251, triels 1 & 2 carried sub
4 & 8 August, 1944.- - : -

Y,8, Projees Co. rdinaté Board Meetink 'Held at ~
Edgewood 27 Lipril 1944,

D.C.W. & S. Projsct S 143.
Suffiold Fiocld Rogports Nc. 76 and 88,

INTRODUCTION

l. Field Bxpseriments No,'s 229, and 243, roported in Suffield
FTield Ro_orts No.'s 76 and 233 were carried oub to determine the

casualby producing power of low spray with unthickened HS Igvenstein,

A totel of 48 observers were oxposed on those experiments., On Field
Txperiment 229 most of the observsrs wers exposasd at points whore

the ground conteminstion ranged from 1 to 6.g/8qg.m. On Figld

Experiment R43.most of the observore werse exposed to ground contemination
densities of loss than 1 g/sg.m. '

2. Fiocld Experiment 251 wes dagsigned to obtain more obasorver
results in the range 1 -~ 2 g/sqg.m. Two trials were carricd out, the
firat of which was larsely unsuccaessful due to difficulty in siming
the spray under the conditions of the trisl. Tho resultes of this
trisl have been reportaed as +ppondix I to this report. Thoe body

of this report deals with trial 2. '

MATERI AT, .
3. ) , '
(1) Onoc MLO Tank chargod 326 1bs. HS (Lovensbtein) dyed 1.0%
Willieme Red dyo. The charging was filtered before usoc.
(£3) The tank was fittod with é No. 2 detonator. ot the air
inlot and a No. 3 detonator =t the discharge outlet.
(114) The viscosity (gstwnld) of the charging st 25°C was 5.1
centipoises before and after dyeing. :
(1iv) e Specific pravity of thoe charging at 100C wes l.34.
{v) ' Temperature of the charging at take off was 16°¢C,
PROCEDURE
Observers
FA Thirty~five obsgsrvers were disposoed in five linss of

soven observers each, the lines being 60, 80 90, 100 =nd 120 yards
downwind of the upwind edge of the layout =as shown in Appendix IT,
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PROCEDURE (cont .} | ’
S During thae spraying the obsorvers gtood Ffacing downwind,

They were drossed as follows:

Bottle~dress non-~imprognated.

Shirts, long sleeved cotton,

finkleta socks =nd boots. )

Respiretors at the ges position.

Impermoable clothing (cost and trousers) was worn over the
battle~-dress, impermosble hoods were worn over the head, and rubber

gloves on the hands, No underwoar was worn by the observers. .
6. Windows 4" x 4" wcre cut in the impermoable clothing in
tho poaition listod below:=
(1) One window at tha back of sach shoulder,
(11) One window =t the centre of the back just above
the belt on the loose fitting »nzrt of the batbtle-dress
blousgs.

{1i1) One window in the area of each collar bone in front,
{Trials st Dugwoy have shown that there is a certain
amount of contaminstion deposited on the dowhwind
surfsce of tho observers.)

The odges of the windows were sewn down to the underlying
battlo-dregs,

7. A filtor naper assembly fitted with o cardboard stiffener wag
fastened to the back of cach observer Jjust bolow the waist linc so
that it hung in a verticasl planc,

a8, 4LTter the spray had fallen the ohservers moved off ths
conteminsted area and the impermeeble clobthing was removed. The
romainder of the clothing wess worn for four hours sfhier the spraying.
During this time 15 of the mon took part in ouidanr. staticn fatigues
Cshovglling gravel), The romaining 20 men sav or lay-aboub in a room
at 75%F, '

Agsegsment of CGround Contamination

9. - Tvwenty - onw rows of filter peaper assemblies, 50 yards

betweon rows, woro laid out parallel to the wind direction. Xaoch row

was 250 yards long and consisbed of filter paper assemblies at 5 yard
intervals for the first 150 yerds downwind, and at 10 ysrd intervals for the
remaining 100 yeards. 44 cach observer position, 3 additionsal —apers

wors placed as shown in Appendix IIL.

1o, 4HL sezch observer poasition and abt &ll filbter paper assembly
points on Row B & piaece of photographic paper 2% x 1" wazs »laced in the
ground -to obbain & sampie of the comtamination for drop size analysis
by tha method outlined in Suffiecld Technicsal Minute No. 9.

11, Samples of the sprayed mustard gas were collscted in
chloroform in pie plates one of which wag mlaced at csch of positions
9, 13, 17, 21 and 29 »f rowu G, J, and L, Tho amount of dyea in ocuch
plate was dobormined colorimotricaslly. The amount of musbard gas on
each plate was estimatod by the bromine titration mothod, L ssaple of
cherging from thoe spray tank wes similarly anclysed for dye and mustaxd
content, '

12, The¢ M10 bank was functioncd from the starboard wing stowage
of & Boston IV (& 20 J) aircraft, The sircreft flow st £ hoirht of

50 fest, (mozsured by thecdelitos) et & true sir sveed of 225 mi/hr, *
The track was 30 yds. upwind of the edge of the layoub.



RESULTS T e L

I{jateorclogical Conditions

13. : Tims" 0332 hrs. M.D.T. . {
Wind wvelocity at 2 metres at time of spraying 8.4 mi/hr.
Air bempe rature 17°C 862°F)
-.. . Ground temperature 20°C (68°F)
Relative humidity 51 % - B
'I’enperature gradient 39 ft. to 4 £, -1.2°¢ to -2.0°.

Contamims tion Densities

14, The contamination densities found by extraction and colorimetrio
estimation of the dye caught on filtexr paper assembliss on the layout

-at observer positions and on tho backs of obgervers are given in Appendix
ITT. A plot ofthe total aréa contaminated is.given in Appendix IV.

The contaminetion of the layout is gummarized in table I below- t

Table T
Summary of Contamination found on layout.

Density Range. Area Contaminated Mean Densi ty Recovery,w percent

{g/8q.m) 7 {Bg. yA3B8.) T {(g/sg.m.}  of weapon contents
10 to 50 '1000 " tZe L TTETTTLEve
5.0 to 10 ° : 3P0 ' v .7 11.9
1.0 to 5.0 35800 R - L. .. 45
0.50 to 1.0 22500 0.78 - S ez
0.10 to 0.50 68000 '  o.za . 8.9
< 0410 97400 T 0.085 S
Totals - - 8eY000 SR 0,69 . 89
Totals »1.0 59809 ' SRR (J-O!al ~”f;~“;_}, ég_é_
, - “the R T
15. The results of /colorimetric and chemical analysﬂs oi‘ the N

gpray as caught on the choloroform—-filled plates are ziven in table II
balow. The mean ratio of H content of the plates by analysis to

cha rging content by colorimetric o stimation of dye, -was 0.65. .This
figure was obtainsd by giving the ratio found for each.plate a weight
proportional to the ground contamination density found.-from the total
amount of dye in the plate. Sinec the H content of the originsl sharging
wes 71 % H, it follows that the mean loss of H due t.o evaporation was

downwind of A/C track to 170 yarde dcwnwxnd). o

[IA S




Table II
Pogition on Amoun’c of charging H cont en‘b of pla‘be {by Br.).
. Layout caught in plate’ RAVIO mrmcccmmc s cnmcacan oo e -
> (mg.) Charging (by dye)
J g .83 0.65
3 o . B3 .. 0464
17 62 - 0.68
21 62 - 04,70
25 12 0.63"
29 3.0 Q.63
R 9 35 0.66
13 70.. 0,59
17 41 L 0.687
21 13 - . 0.69
25 8. 0.33
29 8 ‘. 0,63
L. 9 51 0.62
13 84 0.68
17 .49 0.68
21 39 0,69
25 45 0.68
29 19 0.65
(Original Charging ___________________ 0,71)

Drop Spectrum Prod uced

16,

By counting and sizing the stai;ns found on the filtexr

papers where coatamination was not too héavy, and wn the photographie
papers where contamination was heavy the drop spsctrum at sach

point on Row E was cbtained.

From o knowldédge of the contamination

densgity at each&-ipi int the sps otrum wes obtained for all spray reaching

the ground fron

downwind
extended

ind edge of theo contamim tion to a point 235 yards
of this, (Contamination began et line 4 on Row E, and
to line 41}, The percentage by weight of - drops invarious

size groups is given below.

P - ! . ERREE o

Size Group

= e e

% by weight of total contamination

drop wt, mg.

drop diam. mm, found on Roﬁ E.

<. 0.01
0.01 «~ 0.025
0.025 « 0.05
0.05 -~ 0.10
0.10 = 0,25

0,25

< 0.24 s 32
0.24 - 0.33 31
0.33 - 0.4l 16
0.41 -~ 0.528 12
0.52 = 0.70 8

>0.70 3

Effects on QObsexvers:

17.
(1)

At 8 hours

The men were examined 8 how s after zero.

and a small vesicle was apparent in tho region of the right shouldoer

blade .

(11)

areas in thoe shoulder regions to sxtensive erythema involving the cntirxe

back,

Thirteen man showed areas of extensive erythem, varying from

: At this time one man
showed extensive erythema and osdema of hisg back from shoulders to walst

@
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 of an observer and the ohygiologicel ef
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17 (cont.)

(111) . Six men had faint arcas of orythama, involving the arocas of
ona or both shoulders.

{3v) - Fifteon mon showed no effects,

13. At 24 hours

(1) Five moen showed arcas of exbensive vasicat

ion with erythana,
from the shoulders to the belt line.
- 3

and codoma extonding
{11) Soven mon had areas of pin point vasicatlon with orythoma

and cwdema varying from localized arcas in tho region of the windows on

+theo shouldsrs to eoxtensive arcas involving the ontire back.

{(1i1) Three men showed definite arca
back, extonding across the areas botweon

{iv) Six men showed definite arcas of arybthoma,
windows on both shoulders. ' T

s of orybthoma, andccdemsa of tha
the two windows on the ghouldors.
el W L ETTL L e

demarcated by tho

{v) Ploven mon showed Taint orythoma on one or both shouldsers in
the rogion of the windows.

{vi) Only 3 men showed nil offaects,. -

19. At A8 hours

(1) ) Ten men showed large vesicles with arcas of erythema and

oodoma, The erythoma veriocd fyrom areas on bthe ghoulders to extonsive

areas involving the shoulders and beck, end in one case® cxtonding
down tho natzal clofb. .

(341) . Fivo men showed aress of p:fn point vesication with orythoma,

andoedema of the ahouldors exbtonding down the back to the belt lineo
in some casos. ) ' :

(11%) Two men had aroas of erythoma and cedoms of tho ghouldors.’
{iv) Four men had arcas of erythoma involving the skin in the
region of the windows on tho shouldors. ) :

(v.) g Tgn men had faint erythema of one or both shoulders in the
ragion of the windows,. i

(vi) Four mon ghowed no gffectés

20« . Ab 72 hours

Tho cnly changs eb this time was ona gade’ ~f erythema and
ocdoma which had subsidod and was nOW clagsed as orythema.

: . of -
21. By seven days, mogt/the areas wero hezsling, even on the
morc sevorsly burned cosces and pigmontstion weas quite woll dsveloped

in the majority of casos. For a detailled degcription of loesions
sae Appendix V. o

224 Tn no cage did an obsarver bocome sufficiontly conteminated
in the region of the collar bone for any 1esions to dovelop which

_could be attributed to the windows in this ares,

23. . The correlation botwoon ground conteminstion in the vicinity

B11C foct of tho gprey on 4tho observer 1is
given in bppondi¥ IIX {Part £). The data arc also arrangsd in this
Appendix (Part B) to demonstrste thc,porrelg.t,ion betwaen conbtaminstion

dengity on the obssrvers back and- the physiolog'ical effects on the
obsGrVoTa ' ) .

.
° N .




~ e

-5 -

24, Of the 16 observers who were classified as being casualltiés,
8 had been performing qixfdoormr fatigues for 4 hours after the spray while
8 had besn sitting or lying about in a room at 75°F for this time. Casgualties
Y rg agsassed b¥ % ra;golat ion, og 3}%9 resgl‘bs obtaa?e rom exposure of
?Lm, ted areas o observers odies. ee Appendix V,
Discw.ssion of Results . ,

25. The results given inA%%iﬁlI show that the correlation
botween ground contamination and physioclogical effecet on an observer is
not as good ag the correlation betwoen contamination on the observers back
and the physiological effect on the observer. The poorer corrslation in
the former casc is parbly due to the difficulty of determining what

ground contaminatiog density corresponds procisely to the point at which
the obgerver standsg, and partly due to the variation in the angle betweoen
the observers backs and the wind direction. (It is impossiblc to contr%
this angle accurately.) ,

26. It wuupoars from Appendix III (a) that under the conditions
of this trisl men sxpoged 2t points where the ground contamination is
betweenly5.& 25 g/s2.me sbtand ep_roximately a 50% chance of becoming
casualties, those sxposed at points whers the ground contemination is in
excess of 3 g/sg.m. ars almost certain to become casualties, and those
exposed at points where the ground coutaminmtion density is less than

1 g/sg.m. ars ualiksly to become casualties. '

27 . Appendix IIT (b) indicates that of men whewve backs have been
contaminated by low spray to a denaity of betwssen 2 and 4 g/8q.m.
approximatsly B50% will become casunltiss. Men whose backs have been

comb aminated in excess of 4 g/sq.n. will almost certainly bscoms
casualties; men wlhiose backs hove become contaminated to less than 2 g/sq.m.
will rersely become casualbies. :

28. There is no evidence to indicate that the casualty producing -
powsr of unthickened mustard is dependent upon dominant drop size with
which an obgerver 1s contaminated,at least for the range of sizes encountercd
on this trial. (0.010 mg. to 0.050 mg. - 0.24 rm. to 0.41 mm. dism.).

29 . The atasnce of lesions due to the axposgurs of two 4 x 4 inch
areag in the region of the collar bone suggests that for wind speeds of
8 mi/hr. and above only the upwind arsas on a ran will be conbaninated
by unthickened mustard spray. ’

30 . The vrscovary on tlie layout of 89% of the charging of thse M 10
tank under the conditions of this trial indicates that only a small
proportion of the charging is carried more than approximately 250 yards.
domnwind of .the track of the A/C Tor a spraying height of 50 ft. with

a wind spoed of 8 mi/hr. The rocovery of 69% of the charging in the
areas conbzminated in excess of 1 g/8q.m., and the negligible area
conteminated .in excass.5f 10 g/sq.m. shows that under ths conditions of
this trisl the psrfornmnce of this M 10 tank cherged unthickened HS .
Levinstein approeches the optimum for the productin of anti personnel
‘effec‘ts.qv(,};e. skin burns due to droplets.)

31. At an &ir temperature of 62°F tho loss of mustard by
evaporation from the spray droplets is not serisus for a gpraying
height of 50 foet. ’

CONCLUSL ONS

32 The percentage of _

(1) /Casualties among troops sprayed with unthickened HS
Ievinstein in an 8 mi/hr. wind and wearing respirators, unimpregnated
battle-dress, snd long sleeved cobtton shirts will be. very high if .

the ground contamination is greater than 3 g/8q.m. and very low if the
ground contamination is less than 1 &/sq.m. ’

x The contamination found on observers' backs have been

compared with the contaminatiom to be axpedted from a knowledge of .s
wind speed, drpp size, and ground contamination. The geametric mean

of the ratio of calculated to observed vertieal cohtamiﬁagion a ns%:‘}}‘{

for 34 obmervers is 1.6, the same result as was obteaine nalbmn T
wind on the trial rveported in SFR 88 para. 22. {(The arithmetic mean

only wasg reported; the geometric mean, of more significance was l.



N

CONCLUSIONS (conb. )
The percentage
{ii) of gasualtics among troops sprayed with unthickened HS
Levinstein and dressed as in (i) above will be very high if the contamipation
denaity on their backs sxceeds 4 g/sq. m., and very low if this density
is less than 2 g/sqg.m.

33, Untiiickened HS levinstein, when sprayed from an M 10 .

carriod on & Boston (A20F) A/C flying ut 50 ft. at a speed of 225 mi/hr.
" has contaminated an area of 36,000 sq. yards {500 x 75 yds. approx.} in

excess of 1 g/sqg.in. About 60% of the charging reachal the ground

in drops smaller than 0.025 mg. drop weight (0.33 mn. diam,); and

approximately 90% in drops smaller than 0.10 mg. drop woight (0.52 mm.

diame. ) -
AWB: pkn {A. W. Birnic) Capt.

P. R. S.
Experinentsl Station




AEEendix I
Trisl I of Field Experiment 251

MATERT AL

1. The charging used on this trial Wal prepared in the same
manner as that used in Trial 2, end had the same viscosity and specific
gravity. Temperature of charging at take -~ off was 17°C. The spray
tank installation was the scme on both trialsa.

g

PROCEDURE
igxout
2, The layout used on trinl 1 was the seme as thet used on triadl)
2. (Soe paras 9,10, and 11 body of the report, and Appondix I1,)
‘Observers .
3. Twenty - five observers wore disposed in lines of five

observers each, 60, 80, 90 . 100 and 120 yards downwind of the upwind
adge of the layout. They #ere positionod on alternate lines from
E to N. On this trial tho observers stood midwsy botween the

two upwind papers of the four forming a square on the ground near
tho obsorver.

Lo The observers wore stabioned facing downwind. Théy wore
dressed as for trial 2 (see peras 5, 6, and 7 body of report).

5. The M 10 btank was Ffunctioned from the starboard wing
stowage of & Boston IV (A 20J), The A4/C flew ot a height of 360
foot at o true air speed of 225 mi/hr, The track was 30 yards
upwind of ‘the upwind edge of the layoubt.

6. After the spray the obssrvers were romoved from the layout
and etripped of their impermeable clothing. They wore the remainder
of thoir clothos for 4 hours, During this time 12 men took part in
out door fatigues (shovelling gravol) and the remaining men spent
the time indoors, sitting or lying down at a tomperature of 75%°F.

RESULTS

Motoorological Conditions

7o Time 0845 hrs. M.D.T,
Wind speed at 2 metros at timo of spraying 5.5 Mi/hr.
Air Temperature 73°F (23°C). '
Surface temneraturs 77°F (25°C).
Rolctive Humidity 38%
Tomperature Gredient -1.0 to - 0.5°C. ’

8. The layout had been pubt down for a predicted West wind and
the observers wore stationed facing East., The wind at the timse of
the trial was S.W. and variesble, A~Although the spray contaminsted a
foir portion of the layout. and gave a pabtern indicating that the
direction of thse mean wind to helght was approximately S.W., an
examination of the obgervers before they removed their impermeabls
clothing showed that ths wind directiom at 2 meters was very nearly
due South at the time the spray reeched the ground. The observers
showod relatively dense contamination on the impermeable clothing
down their right side, but very little on their backs, Consequsntly

obgervers sbtanding in regicns of relatively heavy ground contamination
ghowed no effects from thelr exposurs,

9. . Only two obsexrvers J 13 and N 17 were sufficiontdy
contaminated to show lesions. No effects were observed correspcnd‘t
o the sites of tho windows cut in the area of the colla; bone.
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10. The conteminstion density on the back of Obsexver J 13

wag 0.85 g/sg.m. of drops approximstely 0.2 mm, diem, {(0.008 mg.).
Ground contaminsbion st this position was 1.3 g/sq.m, At 24 houws
this man showed srythema and oedama of the right shouldor, with
pin point vesicabtion 4.5 X 3.0 cms. His left ghoulder showed
orythomec and osdema corresponding to the site of the window in the
impoermesble clothing. 4t 48 hours tho pin point vesication had
increased -to 8.0 x 5.5 ems, No change was obscrved on tho lefd
shoulder. &t.7 days both shouldsrs werec nigmonted and desquamation
had started in the centre of the patchos. T+ 18 considored that
thie man would have bocoms & casualty had he not been protectaed by
impormesble clothing. (excopt for windows.)

11, Tha conbeminstion density on the back of observer N 47
was O0.54 g/sq.m. of drops approximstely 0,33 mm. in diameter {(0,02%
mz.). The ground contemination density at this point was 2.6 g/sq.m.
At 24 hours this obsorver showed two areas of erythamaigpﬁroachigg,
orythoma and osdeme corresponding to the 2 holos ocut in thoe shouldors
of his impormeable clothing. 44 48 hours there was no change, At
6 days both arcas were pigmented end showsd somo Gosquemation, If
is considercd thet this man would not have become a easualty had :
heo not worn the impermoable .clothing. o

filter paper assemblies and
iz, - A limited number of /fphotographic papers wWas? gxeminced to
dotormine drop spectrum et various points throughoul the ¢ontaminated
area. The groeztor part of the charging . appeared to hava rsached
tho ground in droplets less than 0.24 mm. in diameter {0,0010 mg,).

13 Of the chloroform - filled plates oxposed %o tho spray, 7
wore sufficiently contaminated for an sstimation of dye and mustard
contont to be made. Thess results are given below.. ™ ©

.

Contamination H content of plate (by Lir.)
Position found in plate Rabdo e e e i e e o e e o e e
{g/sq.m.) ) Charging content (by dyo)
J 9 2.1 0.62
J 13 - 0-7 0655
L9 1.1 0.68
I 13 0.25 0 .49
L 17 0,15 : _ v 0.45
L 25 0.05 : 0,32
G 9 0.04 0,42
e The welghbed moan ratic of H content of the plates to amount

of charging in plate is 0.58. BSince ths original H cantent of "thé
charging was 71%, the average lossg by evaporation corresponds to 18%
of the originasl H content. This figure is only sapproximate since the
contaminebed ares was not uniformly sampled. ’

Discussion

15. The physiologlcal rosults obtained on this trisl are too meagre
for any conclusions to be drawn. However the trial has served to show
that the technigque of exposing cbservers protected by impermesbls clothing
excopt for windows heas practicel 1imitations. If it is desired to
corrolato physiological effect on observers with the ground contamination
in tho vicinity of the observor, it is cgsontisl in using the window
technique that the observor be. gimilarly orientated with respect to wind
direction at 2 metors on all triels. Oricontetion of the vbserver

would not be as critical if unprotected obsorvers worc uscd, since someo
part of the observer would elweys be exposed perpondicular to the

wind dirgetion.




. Appendix II (S.F.R. 97)

T ¥ 10 tank functioned
over this mark.

. N .
- me s ‘-'.-C-f'Wl.ll.‘l""InWl.lnll.-l.’l._.._Il-l.l

lascones

~ :

¥ H_qo.mpwmea«-u
_ '

t

e ..

)
1

|

Rows A to V were 50 yards apart.

)

0 .
50 yds tracking marks:(white jump cards in form

of inverted V 4 ft. high) opposite rows
Q m.bm. d‘n :

|

-

additional tracking marks-- white jump
cards opposite -rows J and Q. :

Ny

Zach row consigbed of 31 filter paper assemblies 5 apart (positioms 1to3l) and 10 papers 10% apart {positions 32 to 41).
Observers were positioned on rows E, G, H, J, X, L and N, 60,80, 90, 100 and 120 yds. dovnwind of the upwind edgs of the layout
{25 obssrvers). . Near cech observer additional filter paper essémblisd were, mwmomm 28 indicated below.

’ *

) .al - - - !_. - l@ @ OUWOH«Q@H; . !
T : _— ¢ layout filter paper assembly
- . (X aaditional papor assembly
S N C A YA o - papor
, * ..;@f... ) mwm.w - .Vw B d {yds.) _windspeed at 6 ft. in ni/hr. (Drops 0.35 mm, in diameter
? o q - Z will trevel this distance
w , § - downwind in falling from
Lommme ] 3 yds. a boight of 3 f3. - the
g ) haight of the Tilter
. , . _ : paper attached to
. ¥ , observsrs.)
{b) (e)



“ag a cagualty was based on the severity of the lesicns which

it was considered would have occurr
exposed wibthout &1y . pant. of his hody

. clothing,

ad had the obssrvor been
. protected by impermeable

Part “AM Appendix ITX Part “BH
=
[o 3 =] ~
- - ——— ot
Py = - = & * > v 189w # & * ty
E '-g § 4: z g* g -S o +3 [ wt b D - e~ +>
B o 5 abh = E {88k 8 23 o
? gcscsth ;38*3 0 o =] [} +© 0 QM ag %
8 3888" S 6 - E’E a w qdmoh B G
A s n ™ = 3 8 IS88E&K] && 8
mnge whe mr, diam o
E 13 5,2 0.020 0.30 VE + Yes B 17 10,5 VE 4+ Yes
G 13 4,4 0.025 0,33 VE., Yes K 13 10,5 v E 4 Yes
J 1% 3.8 0.025 0.33 B No L 13 10.5 VE + Yes
i 19 3.7 0.010 0.24 PPV E ., Yes || E 19 8,0 PPV B+ Yeos
P 13 B4 0.035 0.37 vVE . Yeg E 13 7.6 VE & yes
L 13 3.0 0.025 0,33 vV E . Yes H 17 7.0 VE + Yes
N 13 2.7 0,035 0.37 vE , Yod L 18 640 VE 4 Yas
J 19 2.7 0.035 0.37 E . No E 2} 5.4 VE Yes
H 13 2.6 0.050 0.41 PEV B Yos i B 13 4,9 PV B 4 Yes
E 21 2.5 0.010 0.24 VE 4 Yes G 13 4,8 VYVE+ | Yos
= 17 2.2 0.040 0.39 PEV B+ Yes N 13 349 VE+ Yoes
J 21 2,2 0.025 0.33 B No- G 21 3.8 PPV B o4 Yes
L 17 2.1 0.020 0.30 PPV E 4 Yes L 17 37 PPV E » Yes
G 17 2.0 0.025 0,33 B - ‘No J 21 3.6 E No
3 19 1.8 0.050 0.41 B . No G 17 3.1 B -~ No
H 17 1.7 0.080 0.41 VE + Yes || N 17 2.5 B - No
H 19 1.6 0.0285 0.33 B « No N 19 2.1 FPV E + Yes
H 21 le4 0.025 0,33 B - Wo L 25 2.0 B No
N 1% l.4 0.020 0.30 B - No J 13 2.0 | VE ¢ Yes
N 19 cl.2 0.085 033 PPV B + Yes H 19 1.6 B, No
N 21 1.1 0.020 030 B No G 19 1.6 E . No
L 19 1.1 0.025 0.33 VE + Yes X 19 1.6 PPV B 4 Yes
1. 21 1.1 0,010 0.24 Nil No G 25 1.5 E - No
L 25 1.1 0.010 0.24 i No J 19 led B . No
E 25 1.0 0.010 0.24 E - No K 17 le4 B No
T 13 1.0 0.050 0.41 vE - Yes J 25 1.3 pid No
K 17 1.0 0.050 0.4l E No N 21 1.2 B No
X 19 " 1.0 0.010 0.24 PPV E & v\ Yes N 25 0.94 E - No
X 21 1.0 0,010 0.24 Nil No H 21 0«65 B ~ No
N 25 1.0 0.010 0.24 B - No X 21 0.62 Nil No
J 85 0.6 0.025 0.3% B No J Q.61 B No
H 25 0.5 0.010 0.84 Wil | No K 25 044 B No
X 25 0 .47 0.010 0.24 B No E 25 0.29 E — No
G 21 0.43 0,025 0.33 PrV B+ Yes L 21 0.17 Nil No
G 85 0,18 0.010 0.24 B — No H 25} t%race Nil No.
* “The decision. as to whether oxr not an observer was classified

»
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less, .with no tendency to vesicate,

.on the mid-line and extending up to the left shoulder. Hrythema and osdema

SUFPTELD FIELD RIFORT NO, 9%

APPENDIX V

DETATLED DESCRIPTION OF LESIONS

} The decision as to whether or not sh observer was
clagsified ag a casuwualty was basced on the severity of the lesions which
it was considered would have occurred had the observer been sxposed
without ifapermeakle clothing, extrapolating from the lesions regulting
from exposure of three areas 4 x 4 inches on the back, and two 4 x 4
inch. areas in front.

It was difficult to make tlis sxtrapolation with
accuracy, Consequently in this appendix the observerz have been .
divided into four groups: (1) casualty, (2) probable casualty, (3) possible
casualty (4) non-casualty. For the tables in the body of the report all
first three groups are clagged as cagsualties. -

Casualties are definits, showing extensive areas of
vesication, erythema and edema.

‘ Probable casualties show small vesicles or areas of
pin-point vesication waich do not become confluent, but which, if they
occurred on sensitive areas of the body, would likely result in the man
becoming a casualty. ”,
Possible easualties may show areas of pin-point
vesication Wthh are delayed in appearing or which cover a small area
of the body. These lesions, if they occurred in more gensitive areas
of the body, might result 1n the man becoming a casualty.

Non-cagsualties show areas of erythuma end cedema or
Detailedﬂdescriptions of thé physioclogical effects
found on the various ohservers arec given bBelowe.

LINE E, Pogition 13. -

Ground contamination - 5.2 g/sq.m.

Contaminstion on Observer 8 back - 7, 6 g/sq.m.

Dominant drop size . - 0,020 mg., {0.30 mm.)
dism.

At 8 hourg this mn showed erythema acrosg the emtire upper
back and down the mid-line to the waist. At 24 hours: left shoulder - pin-—
point .vesication 6.0 x 2.0 cm, on shoulder.blades right shoulder - pin-point
vesication 4.0 X 2.8.cme. on shouldsr blade. Both these areas wge surrounded

by erythema and oedema 30 x 30 cm, At 48 hours: left - vesication 3 x 1.8 cm.
surrounded by pin-point vesication 8 x 4 cm. Frythema in left armpit; right —
pin-point vesication 4 x 3 cm.; mid-line - pin-point vesication 13 X 3 cm.

This whole area surrounded by an arsa of arythema and oedema 38 x 37 cm. &b
72 hourgs! Left ghoulder -~ area of rupturdd vesicles and pin-point vesmicles

20 x 20 cmes The skin was pigmenting. (Casualty).

LINE B, Position 17. .
Ground contamination - 2.2.g/sq.m.
Contamination on Obzoerver's back - 10.5 SQeMs

Dominsnt drop size ~ 0.040 mg. {(0.39 mm.) diam.

At ths 8-hour examination this man showad erythema of the
upper back. £t 2/ hours! the back showed erythema going on to erythema and
oedema over an aresa .2/ x 26 cm., At 48 hours' Erythema and oedaema of enbire
bvack 26 x 40 cm. There were a fow small PPV's in mid-line. At 72 hours?! Pin-
point vesicles and devitalized skin had increased to cover an arsa 10 x 20.cmn.

surrounded this area 23 x 38 cm. At 36 hours: There was erythema of tho left
armpit. The cedema of the back hnd disappeared and the srythema was Tadings.

{Possible casualty.)




LINE E, Position 19.

Ground contamination - 3,7 g/sg.m.
Contamination on Observer's back - 9.0 g/sg.m,
Dominant drop size -~ 0,010 mg. (0.24 mm.) diam.

. At the 8-hour exemination this man showed exbtensive erythems
of the upper back, At 24 hourgi There was erythema and oedema of the upper
back 30 x 30 em.” There were scattercd pin-point wesicles on the left shoulder
£.0 £ 2,5 cma  Hb 48 hours: The erythoma and ocdepg.efal back had incresased
to 40 x 32 cme The pin-point vesication on the left ghouldsr had increased to
an ares of 12 x & cm, There was srythema at the posterior border of both arm-
pits. At 96 hours: There was srythoema and oedema of both axmpits. Pin-point

vesication of the left shoulder was 11 x 10.5 cm. and there was an area o in-
point vesication on ths right shoulder 4 x 9 cm. BErythema and osdema surround-
ing this arca was 30 x 38 cm. ‘ © {Probable cmsualty.)

LINE R, Position 21,

Ground contamination - 2.5 g/5q.me
Contamination on Obgserver's back - 5.4 g/SQ-m.
Dominent drop size -~ 0.010 mg. (0.24 mm.) diam,

At, 8 hours: this man showed extensive erythema of the back.
At 24 hours: Several huge vesicles had appeared: - left shoulder - vesicle
4.5 X 3 cm.; coalescent vesicleg - 1l.5 x 10.0 cm.; right shoulder - coalescent
vesicles 13.0 x 10 cme.; small of bdck - vesgiecles 2.5 x 1.5 cm, This area was
surrounded by an area of erythema and cedema 31 x 34 cms £t 48 hours! 1t was
difficult to s¢e much change at 48 hours esxcept the coalescent vesicles had
become confluent. At 96 hours: Two small vesicles had appesared, ons on sach
side at the level of ths lower border of the scapula, (1) 1.5 x 1.0 em. and

(2) 2.0 x 1.5 cms {Casualty,)

LINE B, Position 25.

Ground econtamination ~ 1.0 g/sq.m,
Contamination on Observer's back -~ 0.29 g/sqg.m.
Dominsnt drop size - 0,010 mg. (0.24 mm.) diam,

At 8 hours thore was a faint suzgestion of erythema over
the loft shouldsr, At 24 hours thers was fainb erythema of the left shoulder
9.5 x 8.0 cm. At LS hours the orythema was fading (9 x 7 em.). At 96 hours

the srythema had faded. (Non~casualty.
LINE G, Position 13, -
. Ground contamination ' - Aad g/sq.m.
) - ' . Contamination on Observer's back - 4.8 g/sg.m.

Dominent drop size = 0.025 mg. (0.33 mm.) diam,

At t he 8-~hour examination there wag extensive srythema of
the entire back. At 2/ hours there were several large vesicles over the back '
(1) 8 x 6 ems, (2) 3 % 3 eme, (3) 1 x 1 cm., (4) 1.8 x 1,0 em., (5) 5.5 x 2.7 cm,
The entire area was joinod by coalescent small.vesicles 28 x 27 cm. This whole
area was surrounded by erytheome and oedema 30,0 'x 36.0 cm. Ay 48 hourg the
. ) entire back was covered by coslsscent vesication 30 x 30 cm. At 96 hours the

large vesicle roofs had separated, the smell coalescent vssicles had collapsed
and the entire area was nigmenting. Faint erythema of tho left armpit was prosent

Cagualt
LINE G, Position 17.
Ground contamination - 2.0 g/sq.m.
Contemination on Observer's back - 3.1 g/sq.m.

Dominant drop size — 0,025 mg. (0.33 mm.) diam,

' At 8 hours thers was gquestiocnable erythema of the left
shoulder. At 2/ hours there was fainb ervthema of the left shoulder 7.0 x

5.0 cm, At 48 hours both shoulders showed faint erythema. At 96 hours bgih
shoulders were pigmentinge . {Hon—casualtye.
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' LINE H, Position 13

LINE G, Pogition 19, _
Ground contoination ~ 1.8 g/sq.m. )
Contamination on Observer's baok — 1.6 g/sq.r.

Donminant. drop size ~ 0.050 mg. (0.41 mm.) diam.

At 8 hours theérs was no evidence of ervtheme. At 24 hours there
was faint. erythcma of the.left shoulder 4.0 x 3.0 em. At 48 hours this was
feding. 26 hoursg there wag slight plgmbntatlon in this =rss,
(Non-casualty.)

LINE G, Pogition 21.

- - Ground contamination - - 0,43 /sq.m.
Contaminction on Obwerver's back — 3.8 g%sq.m.
Dominant drop size - 0.025 mg. {(0.33 mm.) diam.

24 8 hours thors. was srythema of the upper back . At 2/ hours
thers Wes erythema going on to crytheme and oodema across the shoulders and
oxtending down the mid-line of ths back 27 x 23 cm. 54t 48 hours the erythema
and ocdema had incressed to.cover ~n area 32 x 30 em. There was pin-point
vesication on the left shoulder 4 X 3 cm. and an area 6 ¥ 5 ¢m. on the right
‘shoulder, At 26 hours tne pin<point vesicles hed collapsed and thoe erybhema was

feding.. , . . (Fogsible casualty.)

LINZ G, Position 25. ' I
: Ground Contanination : - O, 18 g/sq,m.
. Contaminetion on Obgerver's badc - 1.5 g/sq.m.
Dominant drop size =~ 0,010 "@. (0.2 mm.) diame

At the 8-bhour observcotion therc werco _two Taint arsag of erythema,
one ovor ssach shoulder. &t 24 hours therd was faint erythema of both shoulders,
lceft shoulder - 7.0 x 7.0 em.; right sho 1der — .0 x 8.0 cma. At 48 hours .
thouse arcas were unchenged. 4t 95 hours both these arsas were pignenting.

- {(Non~casualty, )

Ground conbamination '~ 2.6 g/sq.m.
Contamination on Obssrver's back - 4.9 g/sq.m.
Dominant drow size — 0,030 mg. (0.4 mm, ) diam.

At 8 hours this man showed erythema over both shoulders. At 24 hours
there was srythema going on to erythema and osdema extending over both shoulders
and down ths back 30 x 23 cm. There was pin-point vesication of the left shoul-
der. 4 x 3 cm. At 48 hours there was erythema of both armpits and ths erythema
and oedema had extended to 35 x 36 cm. There wers two vesicles on the left
shoulder-1 x 1 ¢m. and 1.5 x 1.3 cm. This arsa was surrounded by pin=point
vesication 8.5 x 5.8 cm. At 72 hours the areas of the windows on the shoulders
were becoming degquamated. There was one vesicle on the left shoulder 3 x 2.2
em. surrounded by pin~point -vesication 10.5 x 8.0 cm,. {Probable casualty.)

LINE H, Position 17.

Ground contamination . : - 1.7 g/sq.m.
Contamination on Obscxver's back ~ 7.0 g/sa.m.
Dominant Drop Size - 0.050 mg. (0. 41 mm.) aiam.

At 8 hours this man showed extensive erythema of ths upper.back and
shoulders. At 24 hours he showsd a vosicle 4,5 x 3.5 cm. surrounded by numerous
small vesicles on the left shouldsr. This arsa was surroundsd by erythema and
ocdena 1l1.5 x 10.0 en'.’ "The right shoulder showed a vesiclc 5.5 X 4.5 ome.
surrounded by pin-point vesication 9.0 x 9.0 em. The whole of the right
shoulder wag involved in erythoma and cedemz 24.0 x 13.5 cm. There were throe
small vesicles in the mid=line. AL 48 hours there was very little change except
that the erythema and oedesme had become confluent to cover an area 38 x 39 cm.
znd erythema had developed in both armpits. At 72 hours the blister roofs had
sloughed and vigmentation was developing betwesn the sloughed arce. (Gasualtz)
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LINE H, Position 19,
Ground contamination - 1,6 g/sq.ma

Contamination.on Observer's back -~ 1.6 e/ sq.m,
Dominant drop size — 0,025 mg. (0.33 mm.) diam.

At, 8 hours this man showed erythema of both shoulders in the
region of the windows., Af 2/ hours there was erythema and oedema of both
shoulders in the region of the windows; left shoulder - 12 x 12 om.; right
shoulder 13 x 11.5 cm. At 48 hours these areas were unchauged. At 72
hours the oedema had subsided and the areas were beginning to pigment.

) (Non—casualty.)

LINE H, Pogition 2., ‘
) Ground contamination - lad g/sq.m.
Contemination on Observer's back - 0.65 g/sq.m.
Dominant drop size =~ 0,025 mg. (0.33 mm.) diam.

At 8 hours nothing could be sesn. Ay 2/ hours there was faint

erythema of the left shoulder. At 48 hours this had faded. (Non-casualty.)

LINE H, FPosition 25.

Ground contamination - 0.5 g/Sq.m.
Cont amination on Obsgerver's back -~ Trace.
Dominant drop size -0.010 mz. (0.24 mm.)diam,

At no time was there any lesgion. " (Non-cagualty.)

'

LINE J, Pogition 13.

% Ground contaminstion ~ 1.0 g/sq,.m,.
Contaminetion on Observer's back ~ 2,0 g/sq.m.
Dominant drop size -~ Q.050 mg, (0.41 mm,) diem,

At 8 hours this man showed erythema of his shoulders, At 2/ hours

he showed erythema going on to erythema and oedema of his back 31 x 31 cm.
There were pin-point vesicles on his left shoulder 6 x 3,0 em., The areas wers
joined by & confluent morbilliform type of rash. On questioning it was found

.that ho had recsived an H burn on his foresrm 1%-months previously. At 48

hours the erythems and oedema had increascd to 39 x 36 cm. The left shoulder
showed pin-point vesication 9.5 x 6.0 em, and the right shoulder showed an
identical area 9.5 x 6.0 cm. There was a small area of pin-point vegication on
the nid-line. At 72 hours the periphery of the area was pigmenting and the
cedema was subsiding. There was an area of devitalized skin on the mid-lins of
the back 15 x 22 cm. Ay 26 hours thers were two vesgicles on the left shoulder
2.2 X 4 cm. and 1.5 ¥ 2.2 cm. here waa one vesicle on the right shoulder

3,8 x 2.1 cm. surrounded by pin-point vegicatlon 10 x 12 cm, (Casualty)

LINR J, Pogition 17.

Ground contamination - 3.8 g/sq.m.
Contaminabion on Observer‘'s back - 0,61 g/sqg.m.
Dominant drop size - 0.025 mg. (0,33 mm.? diam.

At & hours this man showaed faint erytheﬁa'of the right shoulder,

;At 2/, hours there was erythema of the right shoulder 17.5 x 9.0 em, At 48

hours the erythema had decreased to 9 x 9.5 cm. Ap 72 hours there was =

amall area of deosquamation on the right shoulder. (Non~casuelty.)

LINE J, Pogition 19,

' Ground contamination - 2,7 g/sq.m.
Contamination on Obse rwer's back -~ 1.4 SGemMe

Dominant drop size - 0.035 mg. (0.37 mm.,) diam.

At 8 hours no erybhema was visible, At 24 hours there was faint
eryvthema of the right shoulder 5 x 5 cm. 4t A8 hours the erythema, though
faint, had increased to 4 x 7 em. &% 72 hourg the srythema had faded. ..

. (Non-casualty.)

11,
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LINE J, Position 21. ’

: Ground . contanination - 2.2 g/sq.m.
Contamination on Obgserver 's back - 3.6 &/ 8g .M.
Dominent drop size =~ 0.025 mg. {(0.33 mm.) diam.

At 8 hours this mean showed faint. erythema of his s*onuldors,
At 2/ hours thore was erythems of his left shoulder 11.0 x 8.0 cm. The
right shoulder showed faint erythema 5.0 x 4.0 cm. % A8 hours these areas
wore unchanged. At 72 hours all erythema wog fading. Non-casualty.)

LINE J, Pogition 25, . .

‘ : Ground contumination - e/
Contaminat ion on Observer's back - g/sq.m.
vDominant drop size ~_O.935}mg. (0,33 mm,) diom,

0,6
1.3

44, 8 hours there was f&lnt brytqema of both sboul LS« 2t 324

hours thers was srytnans of -both .shoulders, left - 8.0 x 5.0, /right - 8.0 x
8.0 cm. £t 48 hours these arsas wero unchamggd. At 72 hours both shoulders
_were. pigmenting. . B Non-ghsualty.)
LINE X, P081Lion 136 S 2t )
Ground contuminetlon" - o= 3.4 v/sq.m.
. . Corntamination on Observer's back - 10.5 /sq.m.

Dominant drop size = 0,035 .mg. (0.37 mn.) diam.

A4 & hourg this man showed erythema of the back. £t 24 hours
thers was pin-péint vesicatibn on both the left and right shoulders. Left
shoulder - 10.x 7 om., right shoulder - 10 x 7.5 cm. These arcas were
surrounded by erythema and oedema 40 X 43 cm. which sxtended onto both left
and right armpits. There wag a morbilliform rash superimvosed on the redneas.
On questioning the man, it was found that he had received an H burn on the
right forearm nine months proviously. At 48 houra thers wag a wvesicle 5.5 x
2.4 cme. on. the left shoulder surrounded by pin-point vesication 10 x 8 cm.
There was & vesicle 5.5 x 5.3 cm, on the right shouldser surrounded by pin-
point vesication 12 x 11 cm. The entire back tc the beltline was involved
in erythema and oedema which also extended onto the armpits. £t 96 _hours
thege lesions were improving. (Casualtz )

LINE K, Pogition 17.

Ground contanination -, = 1.0 g/sq.m.
Contamination on Obgerver's back -~ 1.4 g/sg.mn.
Dominant drop size = 0.050 nmg. (0.4l mm.) diam,

At 8 hours this man showcd faint erythema of both shoulders.

t 24 hourg there was erythema of the ribht shoulder 9.5 x 11 .0 cm, and
faint eryohema of the left shoulder 9 x 7 an. At 48 houwrs thése areas were
unchanged. At 72 hours the erythema wes fading on both s hould ers,

(Non-cagualty.) -

LINE .K, Position 19.
: : Ground contamination - 1,0 g/sq e
Contam ination on Observer's back = l 6 g/sg.m.
Dominant Drop Size - 0.010 mg. (o 27 mm.) aiam,

At 8 hours this man showed erythema of his shoulders. &t 2/ hours
he showed erythema going on to erythema amd ocdema 30 x 17 cm, with scattered
pin-point vesicles through this area, At 48 hours the area had increased to
erythema and oedema 30 x 35 em. with scattered pin-point vesieles throughout
the area. There was a faint erythema of the right armpit. #t 72 hours there
was erythema of both ampits and the skin on the back was pigmenting. There
were geveral small pustules formed on the right shoulder blade2 x 5 cm.

: (Posgible casualty.)
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1,INE K, Position 21, ‘ . ’ ’
Ground contamination -~ 1.0 g/sq.m. .
Contamination on Observer's back - 0,62 g/sq.m. *
Doninant drop size ~ 0,010 mg, (0,24 mm.) diam. -

At no tirme d4id this men show any sign of crythema,
{(Non-casualty.)
LINE K, Position 25, ‘
. Ground contamination - 0,47 g/sq.m.

Contamination on Observerts back - 0.44 g/sq.m.
. Dominant drop sizs =~ 0.010 mg. {0.24 mm.) diam.

At é@,hqurs this man showed erythema of both shoulders in ‘,
rogion of the windowss Left shoulder - 12 x 10.5 em.j;right shoulder - 14 x

13 cm. 4% 48 hours thesse areas wers unchanzed. At 72 hours these wag desquamn-

tion of the right shoulder over anarea 7 X § cm. Non~casualty.)
LINE L, fosgition 13.
Ground contemination - - 3.0 g/sq.m.
onteminetion on Obzerver’s back = 10.5 g/zqg.me

Dominent drop size - 0,025 mg. (0.33 mm.) diam.

£t 8 hours this men showed sextensive erythema of the entire back,
At 2% hours there wers several large vesicles ppresent;: right shoulder - 6.5 x
o0 CMe, 540 X 445 cme These two were joined by a confluent area of pin~-point
vesication 12.5 ¥ 10 ecm., Right shoulder - vesicle 3 x 2.5 cm, surrounded by
confluent small vesicles 12.5 x 9.5 ecm, There were several veszicless in the
mid-line starting from the level of the lower border of the scapula and exbend-~
ing down past the small of the backi (1) 3.5 x 3.5 cm, (2) 7.0 x 5.5 cm,,
(3) 6.0 x 4.0 cm., (4) 4.5 x 3.7 cm, (5) 5.5 x 6.0 cn. (6) 7.1 x 2.5 cm. This
whole arca was joined by confluent small veaicles 42 x 16 em,.,. The whole of
the back was involved in erythema and oedems 45.0 X 60,0 cm. which exbended
down to and involved the natal cleft. At A8 hours the areas of amall vesicles
were cosalescing. At 96 hours erythema and oedems of the left armpit.
The large vesicle roofs had sloughed, the small coalescent vesiéles had
collapsed and there was a dusky pilgmontation to the entire area. (Casualty.)

LINE L, Position 17.

Ground contamination - 2

ol SQeMe
Contanination on Opserver's back - 3.7 g/ 8gem.
Dominant drop size =~ 0,020 mg. (O.BO mm. ) diam.

.

At 8 hours this man showed srythema of his shouwlders and mid-line
of his back. At 2/ hours thers was erythema going on to erythema and oedema
of the right shoulder 12 x 10,5 cm., with a few scattsred pin~point vesicles.
There was erythema of the left shoulder 6 x 9 cm. There was faint erythema
progressing to sharp erythema in the mid-line of the back 11 x 5 cm. Ay L8
hours ths erythema had become confluent and covered an arvsa 31 x 30 cm. Pin-
"point vesication was unchanged. At 72 hourg pin-point vegication was present
on the left and right shounlders and on the mid—-line of the back: left shoul-’
der - 8 x 5 cm., Tight shoulder -~ 7 x 5 cm., Mid-lin? of back - 18 x /4 cm,.
- Probable Casualby.)

TINE 1., Pogition 1G.

Ground contamination . - 1.1 g/sq.m.
Contaminat ion on Obgerver g back - 6,0 g/sq.m.
Dominant drop size ~ 0.025 mg. (0433 mm. ) diam.

At 8 hours this man showed erythema of the shoulders and mid-line
of the back. At 24 hours he showad erythema going on to erythema and codema
of the back 30 x 32 cm. lhere wers two small vesicles below the right shoulder
plade 1 x 1 and 0.7 x 0.4 cm. At 48 hours one mors vesicle had formed on the
pight shoulder 1 x 0.5 cm. There was s rythema of both armpits. At 72 houxrs
one more vesicle had appeared on the mid-line. Pin-point vesicles exteqi‘ﬁ
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down the mid-line 19 x 12 cm, Pin-point vesicles on the left shoulder covered

an area 8 x 6 cm, At 96 hours a rash appeared in the'mid-axillary line of the
right side and extended around to the fromt of the sbdomen on that side. This

rash faded in anocther 24 hours. ) ) . (Probable Casualty.)
LINE 1., Pogition 21, a
Ground contaminetion - 1.1 g/sqg.m.
Contam ination on Obgerver's back - 0.17 g/sq.m.
Dominant drop gize =~ 0.010 mge. (0.241'1’1:11.7 diam,
At no tims did any lesions appear. : (Non-casualty.)

LINT L, Pogition 25
Ground contamination - 1,1 g/sq.m_.
Contamination on Observer's back - 2.0 g/sg.m.
Dominent drop size - 0.010 mg. (0.24 mm.) diem.

At 8 hours this man showed faint arythema of both shoulders. ity
24 hours there was faint erybthema of the left shoulder 9 x 8.5 em, and well
defined erythema of the right shoulder 8.5 x 8.5 cm.. Ry 48 hours these areas
were ths same. At 72 hourg the erythema on both shoulders was fading .
{(Non~casunltv.

LINE N, “osition 13.

Ground conbemination - 2.7 g/sq.m. -
Contamination on. Observer's back - 3.9 g/sq.m.
Dominant drop size - 0,035 mg. (0.37 mm.) diam.

. At 8 hours this man showed erythema of the entire badcs At 2% hours
thers were numerous areas of coalascent small vesicles: left shoulder - \1 6 x

4 er., (2) 3 x 2 cma; right shoulder (1) 6.8 x 5.2 cm,; mid-line-(1) 24 x 5 em,
There were 2 vesicles on this area in the mid-line 2.1 x 2.5 and 2,2 x 2.5 cm,
The ontire areswis surrounded by erythems and oedema 31 x 36 cm. At 48 hours
the vesicles on the shoulder and the mid-line had become confluent. At 96 hours
the left ghoulder had 2 vesicle 5.2 x 3.5 cm. surrounded by collapsed small

vesicles 10 x 10 cm., and the right shoulder, exbending down the mid-line,
pin-point vesicles 15 x 5 cm, In the mid-line was ,(l) vesicle 3.5 X 3.2 cmn.,
and %2) vesicle 5.5 x 2.8 cm, {Casualty.)

[T W, ‘Position 17.

Ground contamination . = 1.4 g/ sqer.
Contemination on Obgerver's back - 2.5 g/sq.m.
Dominant drop size — 0.020 mg. (0.30 mm.) diam.

At 8 hours there was faint orythoma of both of hisg shoulders, B
24~hours there was faint erythema of both ghoulders: left - 5 x 8 cm., right -

4 x 2 cm, £t L8 hourg these arcas were unchanged. At 72 hoursg both these
areas were fading in color, " " (Non-casuslty.

LINE N, Position 19, - : a

REEPSEN v Ground contaninetion o - 1.2 g/sq.m.

L : Contamination on Observer's back - 2.1 g/sg.m.
Dominant drop size - 0.025 mg. (0.33 mm.) diam,

At 8 hours this man showed srybhems of both shoulders in the region
of the windows. At 2/ hours thers were a few scattered pin-point vesicles on
the left shoulder surrounded by an arca of erythema and ocedema 8,5 x 9 com,
There was erythema and oedema of the right shoulder 8 x & cme &t 48 hours
thoere was pin-point vegication on the left shoulder 5 x 3 cim. surrounded by
srythema ond oedemsa 12 x 11 cm. There was pin-point vesication of the right
gshoulder 4 x 2 cm. surrounded by serythema and oedema 12 x 9 em. £t 72 hours
these arsas of pin-point vesication wsre unchanged and the osdema was subsid~
ing. , , (Pogsible casualty,)
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APPENDIX vV

LINE N, Pogition 2.

Ground contamination

= 1.1 g/sq.m.
Contem ination on Observer's back -~ 1.2 g/sqg.m,
Dominant drop size = 0.020 mg. (0,30 mm,) diame

At 8 hours this man showed faint erythema of the right shoulder. At
hours there was faint erythema of the right shoulder in the region of the
window. 4t A8 hoursg there wasg faint erythema of the left shoulder 5 x 4
and the faint orythema of the right shoulder had progressed to erytheama
8 x 7 em. At 72 hours both areas of erythema werc fadinge
LINE N, Pogition 25,

(Non-casualty,)

round contamination - 1.0 g/ Qe
Contemination on Observer's back - 0.94
Dominant drov size -~ 0,010 mg. (0.24 mm.! diam.

At 8 hours this man showed no erythema of eithcr shoulder.
he showed faint erythema of the right shoulder 7 x 6 em.

aresa was unchanged, At 72 hours tho orythoema was fading.

SqQ e

At 272 hours

At 48 hoursg this

Non-casualty.
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