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EXPERIMENTAL STATION
y/SUFFIELD, ALEERTA

VIBOHNIGAL MINUTE NO. 61

—— 500~LB.A/C L.C. BOMB CHARGED MUSTARD GA4S (HTV{MM))

HEPORT OF AN ACCIDENT AT THE EXTERIMENTAL STATION,

SUFFIRID, ALEERTA, ON 15 APR A/

SUMMARY

1. An accident ls described in which one 500-~1b.A/C L.C. bomb charged
HTV(MM) exploded when partly out of the bomb bay of @ stationary Boston
4/C. Only the tail fuze functioned. The charging threw heavy contami~-
nation onto the olothing of a number of personnel, who, having recoived
a very shoxrt warning, wore attempting to get away from the near vicinity
of the homb.,

2. Fragments struck a numbex of yporsonnol in the vicinity of the 4A/Q,
soriously injuring two of them. )

3. Even though mustard gas contaminetion of the clothing was severa
in a number of cases, it was possible to provent serious lesions dovel-
oping by rapid removal of the contaminatod alothing and tho quick appli-
cation of personal decontaminati on. A number of mustard g=s lesions 4id
cceur but with two or threc oxcoptions thosc wore trivial and of no con-—
SOQUENCo.

4s  Thoe most severely burned case was a man who sustained, in addition,
traumatic injuries, In the first-aid treatmont of this case, preccdence

was gilven to tho treatmont of those injuriocs and a delay in the completion

of pergonal decontamination resultsd.

5. Onc man, whosoc thigh , covered only by battle dresa and underoclothing,

was ponotrated by a metal fragmont of loss than one imch diamoter, showed
no signs of systomic poisoning from musbtard, It was sstimabed that such
a fragment could have been contaminated with 93 mg of mustard but there
was no evidence as tc whether or not tho fragment which penstrated the
man's thigh was contaminated.
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EXPERIMENTAL STATION
SUFFIELD, ALBERTA

TECHNICAL MINUTE NO, 61

500-1B.A/C L.C. BOMB CEL..RGED MUST..RD G\S (HTV{yM))

REPORT OF 4N ACCIDENT T THE EXPERIMENTY.I STATICON,

SUFFIELD, ..LBERT.., ON 15 4.FR 44.

INTRODUCTI ON

1. This report desoribes the circumstances and rssults of the acci-
dental sexplosion of a bomb A/C L.C. 500-1lb. charged mustard gas (HTV{MM)).

2 Injurics to porsonnel resuliting from contamination by mustard gas'
and from frogments of the bomb casing arc described.

THE MUNITION INVOLVED IN THE ,ACCIDENT

3 Two bombs A/C L.C. 500=1b. Mk.II, No. 42 fuzing and Chorley dburster
in tail. No. 12 capsulo.

IYPE OF MUSTARD GAS CHARGING

be 172 lbs. HTV(MM) dyed blues.

Percoentage of MM - 600,000
molecular weight

Temperature of charging
at time of accident «6°0 approx.

CIRCUMST.NCES OF THE .GCIDENT

5« On 15 Apr 44 a Boston 4/C (A.20 C.III A) with a orew of two ReC.A.F.,
onoe R.d.F., and one Canadian army psrsonnel was engaged in Fleld Expori-
ment No. 210 (Flight Cooling Trisl of 500-1b. A/C L.C. Boimbs Charged
HBDV{MM) and HTV(MM). Thé 4/C was carrying two 500-1b.L.C. bombs chargsd
HTV {(LBI). ‘

6. The object of the tiial was to chock the rate of cooling of the
500-1b. 4A/C L.C. bomb chargod HIV{MM) in flight and to assess its
‘ o porfomance visually aftor ccoling for three hours at -20°C. This
. necessitated the 4A/C flying ab an altitude of 17,000 fcet,{at which height
the tomperature of =20°C. was attainocd), for a period of four hours.
’ nfter this time an attempt was made o roleasc the bombs as lLaid down
:.\;1[. the trial programme. The bomba, however, failocd to fall fres. of the
s : Gy

® above gsea level,
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7 Whon the A/C parked on roturn to the hangar, the bomb dcors

woye opened part woy allowing one bomb to £all partially out of the bombd bay.
In f£alling tho tall fuzo of this bomd was actuated so that the bomb ox-
plcded aftor o dolay,prosumably, of 12 secondas. Tho other bomb 4id not
funetion, Heavy liquid mustard gas contamination was thrown into the bomb
bay 4 on the fuseloge, wings,nacelles, and propellers of the AfC, onto

tho ground ond onto personncl e¢lose by. TFragments struck a numbor of per—~
song in the vicinity, injuring two of them sevirely and causing damage to
the body of the A/C.

METEOROLOGYIC. L. CONDITIONS ..T THE TIME OF THE .CCIDENT

8. Time: 1220 hrs., MDT,, L5 ipr Lh.
Woather: High covercast.
Wind: SW. 14 mi/hr. at 6 ft.
air Tamp.:11°C. (52°F0.)

Visibility: TUnlimited.

INJURIES TO FERSONNEL BY ITUSTARD GAS

9. Injuries to personnel resulted from contamination with liquid
mustard gas end from fragments. Eighteon persons in all were contaminated
by liguid mustard ges. 4% the instant of the oexplosion, seven of theso
woxe in the vioinity of the A/¢, that is to say, they wore oither amerging
from the 4/C or were within 15 yards of it. Those seven men wore heavily
eontaminated on their clothing and in some cases on the bare skin of the
noeck, fasee, tnd hands. +he other oloven men who weye contaminated had

run to the scene of thw accident after the explosion, or had assisted in
the decontamination of the mon or of the ares involved,

106. Decontamination by menns of A.G. ointment No. 2 was earried out
within 2 to 15 minutes{in most casos within 10 minutes)., eithor by the
porsons thomselves or by helpers. Facilities for washing out the eyes
waere avallable at the site of the accident dbut they wore not utilized
until at least 30 minutes had clapsed. Rach of the 18 men dsveloped mus=~
tard gas burns but in only 2 of them wore the burne of sny significance.
No liquid burns of the cyes developed.

INJURIES C:USED BY METAL FRAGMENTS

1. Four of the sevon persons in the vieinity of the A/C at the time

of .the aceident woere astruck by fragmonts., Two men sustained serious
injurics:~

{a) A compound fraoture of three bones of the right foot from
a glancing blow from =z bomb fregment. (Sgt. Morrison) .
\,
(b} 4 ponotrating wound of the right thigh with rupture of the
main blood vessels and nerve of tho limb, (L.s.C. Fallis). —
Thesec injuries oventually noccessitated amputation of the leg. i
12. In the case of tho last namod individusl it was soon apparent
that a metal fragment, possibly coated with mustaxrd, had traversed battle
dross and tho soft tissues of the thigh. The size of tho entrance and
exit wounds suggostod theot this fragment could not have bsen locrger than
ene inch in dlamster. As it was foared that any mustard on the fragment
might have been absorbod direectly through the domaged tissues, investigations
were carried out to dotormine the amownt of musterd that might have boen
adherant 4o tho matorial and a close watch on the patient was kept for signs
of sysbemic poisoning. The results of these investigati-ms were as follows:

-

-
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1. Exsamination of tho skin adjacent to the skin wound either at

tho time of undressing the man or at the timc of copexration,
dtd not roveal any visible sign of dye.

14, Sogments of skin removed from the wound of ontxy geveral hours
after the accident wore amalysed chemically. While ths test
for mustard in tissues is not extremely fine, it cen be sald

that there was less than 0.5 mg. of thiodiglycol present from
the hydrolysis of mustard.

iii. Thrse fragments of the bomb werc recovered from the ground at
tho site of the accident and their mustard ccontamination {from
the mmount of dye presont) was 0.6 mg/sq cm, 2.lmg/sq cm, and
14.5 mg/sq cm respectively. The fragments from the A/C were
found (by dye oconternt) tc bo contaminated to an extent of 0.3
and 1.1 mg/sq cms respectively.

iv. Daily blood exgminations wore carried cut for one week on the
injured man. he results arc g iven in debail in Appendix MAM.
No evidenco of systemic poisoning by mustard was found; immaturs
cells of the granulocyte series were noted bub thogo were inter-

prebod as a reaction to scwere acute haemorrhage, not to mustard
gas.

-

13. More details on the clinical course of the two ¢asualtises from fragments
are giwen in Appendix "B" together with a brisef report on two men who wore
heavily contaminsbed with mustaxrd.

DISQUSSION

e - when the explosion occurred, the bomd was partly out of the bomd bay.
Only the tail fuze was actuated.

15. The dispersior of the charging and of the fragmonts of domh casing
was restricted by the body of the A/C. Heavy mustard contamination was thrown

up into the bomb bay , down to the ground, and onto the fusslage and nacelles
of the 4/C. (See Plate I.)

16. At bhe instant of the explosion there were 7 men in close proximity

to the A/C, i.0. eithor within or just outside of the A/C or within 15 yards
of 3t. TFour of these men had been flying for four hours at a temperature of
-20°G and were suitably clad in hoeavy flying suits, battle dress, shirts and
underwoar. Bven though theso mon were grossiy conbaminated with iiquid mus-
tard gas their thick clothing gave them adequate protection and threg of thom
sustained no significant burns. The fourth man, {Sgt.Morrison) was lefd .
lying on tep of his partially removed, contaminated flying clothses for approxi-
metely 45 minutes after the accident. Hoe was restless during the intorval

and it is possible that his legs become econtaminated at this stage. He devel-
oped areas of vesication on both thighs.

17 Docontamination measures wores promphtly instituted and consisted of

the application of A.G. ointment No. 2 and in the romoval of grassly contami-
nated clothing. In the majority of cases these measurcs wsero carried oub ’
within 10 minutes of the accident. In the cass of tho two severe casualties
from fragments deoontamination was delayed until haemorrhage was stoppod,

i.ce. for about twenty minutes.

18. No eye effecbs attributable to droplets of liguid mustard gas occurred,
even though some of the men wers contaminated on the face with droplets of
the agent. In at least ons case (Cpl. Ostes) contamination of the eycs was

almost certainly prevented by spechbiécles, the lenses of which showod a number
of.emall drops of mustard on them.
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19. Another man, L.A.0. Caron, was heavily contaminated over the
lowsr part of the facs and mouth with liquid mustard gas. He maintains
that he tasted the agent within his mouth and spat out blue coloured
saliva, On his own initiative he put A.G. cintment No. 2 into his

mouth, rubbed it around with hias finger, and then spat it out. After
these measures had been applied, inspoction showed bluo dye on the

gums below the dental margin. This man developed considerable vesication.
of the lower portion of his face and neck. Thore woere nc lcsions or

any discomfort inside his mouth. Complete blood counts were done on
alernate days for 10 days. No change was noted.

SUMMARY AND CONCLUSIONS

20. An accident is described in which one 500-1bk. 4/0 L.C. bomdb
charged HTV(MM) oxploded whon partly out of the bomb bay of a station-
ary Boston A/CG. Only the t2il fuze functioned. The charging contami-
nated the bomb bay , fus@lage, sngine nacelles and propsllers ond threw
hoaovy contamination onto the oclothing of a number pf porscnnel noarby.

21, Fragments struck a number of peraonnel in. the wvieinity of Ghe
4£/C, severely injuring two of them. : '

22, Even though mustard gas contamination of the clothing was
sovero in a number of casos, it was possible to prevent serious losions
developing by rapid romoval of tho contaminatoed clothing and the quick
applicatiion of porscnal decrntaminatirn. A number of mustard gas

logions did occur but with two :r throo excoptiona these were trivial
and of neo consoquenco.

23. The most severely burned case was a man who sustained in
addition, traumotic injuries, In the first-gid treatment of thias
case, proccedenco was givon to thoe treatment of these injuries =mmd a
delay in the completion of psrscnal deccntamination resultod,

24. Onc man whosc thigh, cocverod only by battle dress and under-
clothing, was pencetratcd by a motal frogmont of less then onc inch
dismeter, showed no signs of gystomic p isoning from mustard. It was
estimmted that such a fragment could heve been contrminsted with 93 mg
of mustard but there was nc evidence a8 o whether or not the fragment
which penctratcd tho mant's thizgh was contaminatoed.

This report was preparsd by BVIHXH.L. Dobason, of the Physiology
Soction, Exporimontal Station.

£E.Ll. Daviesa)
{14 hief Superintendent,

Experimental Station. .
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APPENDIX "t/

SO ap—————o el

HARHATOLOGICAL REPORT OF L.A.C. FALLIS FOR ONZ WEEK
FOLLOWING INJURY TO THIGH BY BOMB FRAGMENT

DIFFERENTIAL LEUCOCYTE COUNT

Tine after Ijury 3 hours 2 days 3 days i days 5 days 6 days 7 days *
RBC Lost 3,695,000 | 3,990,000 | 3,800,000 | 2,990,000 14,190,000 | 3,880,000
WBC Lost 8,000 6,700 8,200 7,100 10,700 11,200
Hb per cent Lost 56 62 62 59 7 7%

[ Transfusion) {Transfusion)

f s
4 Funber of Cells Counted
Non~segmented Neutrophiles|
Mature Neutrophiles
Eosinophiles
Basophiles

Lymphocytes
| Honoeytes
Mumber of promyelocytes odf

5&3«&@«»32@35@
leucoeytes .
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5 2 2 1
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AFFPENDIX "B#

SG@T. MORRISCN A.G.

L. This N.G.O. was one of the four members of thse ¢ rew who were drsssed
in heavy flying kit. He was within a few foot of the A/C whon tho bomb ox-
plodod and was struck on the right foot a glancing blow by s fragment. He ran
a fow steps and foll on bhe contaminabtoed ground., His clothing, face and hands
wero contaminuatod hoavily with liquid mustard. Ho had splaeshos of liguid agont
on tho chin, anglc of tho mouth, forohoad and around the eyos and oars.

2s Docontamination of hias facc was begun within a fow minutes of the ox-
plosion but wag not complotod adequatoly until his arrival in hospital same £if-
toon nminutos lator, nor woro his oyos irrigatod with water until his admission

%0 hospital. Aftor irrigation, an albucid sclution {2% por cont) was instilled
into cach oyo. Ho lay on top of his partially romovod Llying c¢lothes for approx—~
matoly forty-five minutos aftor tho accidont.

3. No cyo cffoets dovclopod. Voasication appoarod on tho chin and a numbor
of small discerotc arcas cof orythoma worc noted on the hands and wrists. An aroca
of woasivation about thrco inchos squarc dovolopod on the fromt of tho right thigh
end a similar but lcss scvoro losion on tho loft thigh.

FAR ., In addition to his mustard gas burng, this N.¢.0. sustaincd compound
fracturos of the soecond aond third metatarsal bonos and tho cunoifomm bonoc of
tho right foot.

L.4.C. FALLIS C.S.

5. This man was about 30 foot from thoe A/Q whon tho cxplosion coourred.

Ho was drossocd in batklec dross. A motal fregmont ontorcd tho back of his right
thigh and omorgod through the front. Profusc haomorrhagce from tho wound occurrod.
A toumiquet was appliod within thrco minutos but it was ostimatod that by this

" timo hc had lost at loast ono quart o éig d. Thorc worc large splashos of mua-
tard gas on his trousors and tunic an ¥ops on his face, No decontamination was
carried out, nor wero his trousors removod {boconse of tho tomrniguot) until his
arrival in hospital approximately 15 minutes aftoer the explosion, whon his
trouscrs worc ranoved and his face decontaminated. No mustard burns resulted.

6. An exploratory oporation revealed that the fanoral artery and voin were
complotoly severed and the accompanying nerve parbially severod. Tho log was
amputated below tho knes eleven days aftor the anccident. Transfusions of 500 cc.
of citrated blood wore performed on the third and f£ifth days respectively.
Details of daily blood examinations, carried ocut for one week, are given in
Appenddx “aA",

CFL. 0ATES F,T.

7e This N.¢.0. was about 20 fect from the site of the explosion., He was
dressed in flying kit which wes heavily contaminatod by liquid mustardems. He

had numorcus small drops of liquid agont on the scalp, ths forehead, right cheook
and right car. Within threo minutes of the explosion Cpl. Oates raemoved his clobth-
ing and applicd porsonal docontamination, The only lesi'ns which developed wore

a number of small patches of erythoma and tiny vesicles on the right side of tho
face.

SGf. BOISMER J.T.O.

8. This sorgoant was in chargoe of the ground crow at the time of the ox-
plosion, Ho was about 15 feet from tho aircraft and had his back to the dblast.
Ho was hit on the back of the left hand by a fragment and rpceived a lageration
of the index fingor and knuckle.

»
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9. He was unable to apply personal decontamination until about half an
hour after the accident as he was engagoed on duties arising from the emergency.

10. Heo developed exythema and vesication over the backs of bobh hands end
large ereas of vesication on both buttocks. Fhers was a string of emall vesicles
over the right ear and down ths nock. Ons vesicle formed on the right hesl

. 80 hours aftor the accident.




y

3




DIRECTORATE OF
SCITTIFIC IMFORMATION

Jiew

DEFENCE RESEATCH
RTOM 4744, “A” BUILDING
OTIAWA 4, ONT.,, CAINADA

o OCT 151963

Topy N; // of /
e, o0, At D) BT L.

AEY

Ty,




