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THId OF G T IfLL FACTORS

1. This aneex describes the Medissl Staff snd their
gaslificatiome, thks Hedical Organiontion ond Hodionl Storas
prailability. T% di#cans=e# oosonltics at impacst, and oaumses of death
koth on impact and lstsr, topether with the caness; and sukssqasnt
treatoent of all significant injuries. The wee of the AGR in =wole
and the protectics afforded by alething ie covered. The affects of
gtreas, aaasicknese &nd tiredness on the Ship's Cemphny fs
inveatiigt ad,
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3+ Madical Storsws  Madical stores for war had besn deliversd at
Ascepnion. Although thess were geserally satiefactory, the cosirelled
drage, Morphine momojocts, were cub of date asd some of the axtra !
afaiprent wis considered soperfluoos to regoiremestis. In SHEFFIELD, |
the padical eteras had been distribtuted for actiom. Howewver, Horphine |
in ampoales or a8 Owmnepon Monojscts, was mder the omtrol of the 1
medical staff and beld in the Sick Bay, in the Firet Lid Bex (FiB] in
the Hangsr, the FABR o8 the Sridge and in Yhae Zmermncsy Operating
Biation, (203), 2P. At Aetion Btatiens Merphise was distrituisd to
the Fetty Officers in charge of sach Pirst Ald Party (FaP] by the
Hedical Staff. Thues, at Defemce Watchen, Morphine had sob been
distributed in ascordsnce with BRE 2170 Volume 2, Chaptar 36 which
requires Morphine to Bavs besa distrituted and not locked in
cupboards. Ascounting Fér Morphine i8 &% Appendiz 1.

4.  Maldical EEE:Elu.t-:i.m The distritution of First Aid Lookers (FAL)
and poaitices af tha at Aotion Stations was not &8 axpected (1.
The forward FAP was in the EDS, 3P, The CPO'p Mesn, 1J, was foumd

to be an msatiofactory PAP at Actiom Biatioms dus to inaoccessibility,
Toa fitisd PAL regained there as an elditicnal siask, The ifter FAP
was mited in the Pert PDo® Mese, 2P, with & complets PAL., Thus the
3ick Bay wos free 14 recsive perious cammslities from aither FAF, The
Board comsidars this a oessible scrangement. Extrs FAfa had boen
Titted in Bome machinery and workshop spaced, In addition to those
listad (1), PFirst aid bags were held by all mesbers of FAPS, but the
erders for carrying theas in Defsnce Watches were molear, Sooe bags
wara baing carried while scee had besn left inm the 208,

5. LCamualtises &t Impact Those killed or injured at impact (sea
knnex 4] wera 1rwi:1uEI:r alosa to tha oite of misedle entryr. The moat

sericus injuriss cocurted in By J and ¥ Sections en 1, 2, 3 and 4 Dacks|

and relatively minsr injuries in the BCOR/S31 and in the Cpe Room.
Many of the injured received burne, others oustained cuts asd

(1) DO Shipe Bectios D131 Drasing He 0131023611 issue Jan B0,
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panetrating woumds from flying debrie. Some saw & Blinding flash,
others falt a hot blant, wiile othara agaln witoessed Tireballs,
sparis with intense-beat or Flases, A 2 Dezk access was out of f
midshipe, casualties procesded farward or aft for trestaent. Later,
the normel FAPs becapes untenable due to smoke, am did the Siek Bay.
Enarimacy PAFe were set up in the Hangar and on tha Fec'ale. Tha
parigus camgaliies ware svamated to ARRDW amd BESNER.

fa ﬂmnnfhuthnﬂ]’%t Eight duty watch chefe were in tha
Galley, 2J. It 1o moat likely that they were all killed outright by
the impact. If mot thay died of sephyxia from the very dempe acrid
black smoks whick rapldly filled the 27, 2% &nd 20 and spread up %o

1E, 1J amd 7K.

Ts Gouds of Dlesths After Ispact Nine men disd after impact:-

8. Many bDulkbead doora were ruptured, buckled or sprng at
impast, a&nd ane man wes trapped by bhie lag in 20/H deer starboasd.
AttaEpte o Tres the door from forwsrd were nouccesnful and tha
srapped man noat probebly died from asphyxis soon afier ispast.
Two men who escaped from the Naval Stores and cooforied thim
cagaaliy reported that the amcla was very thick in 5 starboasd
paaoageday within two to thres mimetes of ispacst and that their
LBy ware not aatirely effectiwve st that tipa,

h.  Ons man who wan lasl ssen in the Hewal Btores, 3, failed te
saceps with the two cther suyrvivers from that epace. No comfidesnt
caugse of destihk can be given btut evertually hée mast have died from
omoke asphyria and carbon momoride polsonisg, .

c. One mzan was folt at the foot of the ladder betwsmn 15 mnd

2f port, issedistsly forward of the 2L part door which was
Jummed. It appaars likely that be woo asphyzlated; he oxy also
have been injured. Ea was unable to olimb the ladder. A survivor
wid gnable to pull him cut {(®es Annex W).

d. Five penbara of the Ship's Company died in the Cooprter Roos,
33. They appear to have resainsd at their place of duty wmawars
that the entire forward section of the ship had besn evecasted

dus to emcka, Their rensons for not leaving this space when the
Cps Hoom was abandonsd are not knewn. T4 is highly likely that
they died in the Cesputer Hoom ar tryiceg to edcape later. The
cAuse of death in either case is most likely 4o hawe beon sophyxzia
or carbim wonoxide paisening.

#. (nly one man was positively pronounced dead. Se hed carrisd
gt two re-entries forvard, wearing only an AGR, %9 retrievs
Dasasgs Control squipment from the Forwnrd [C Bass, Hing heavy
breathing and frothing at the moath, coupled with the milder
oyrptoms of weakness and dizsiness in other perscensl who were
affacted at the sape time indisste that he died froe earbam
menoxide polaceing, despite heroic efforis by severa) members of
the Ship's Company to rescus him and full cardiopulsonary
resuscitation by the MO and otaff on the Poc'ela.

8, [aunss of Daath Unknown Thres penbers of the Ship'a Company ware
not el ghted Iﬁﬂl!i Gafore or aftar Erpact and canmot b ascomted
for in asy way. They are thersfors missing presunsd doad.
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Coases of Injuries st Ispact Bightedn ratings wore injured ot
1O0PpECTI— »

a, Fo Auxili Machinery Eoom The sericusly injuored
pan im thia spacs was dsck plates asd probably
knackad unconacious. On recover, ko was umable %o reach the normal
mccasd ladder des to a majer fire in the starboard after cormer.
Higa overalls wers o= fire, ke beat these ouot, turnsd forward but
fomd a wall of fira. He covered his faos with his hands snd
troveresd tha fire. The comparteeat was fall of smcke. He then
prosssdsad Lo the port sscaps laddsr and assecdsd 49 2T port
paspageway. He proossded forward and recsived fired aid and
medical trantisnt, His serious barns, 4458 warlable skin thickness,
ara compatibla with this ordeal.

b, Forward %t Egﬂ 4 The sariously injured mas roported
a bl Z garad wsd that the compartmsnt rapidly
filled with smcke. He covered bis face with his hands and then
atiemphed 1o clizk the acoess ladder to the starbossd passagsway .
The ledder was Loe hot ta hold and he tried to put his sarps sround
the ladder to clish up. Becauss of the ingress of amcks asd the
hent he retreated and mada an eocapa via the osaape Batsh and
Olympias uptake #space to the Drying Boom O1L. He proopeded af't and
was glvas traatiment in the Eick Bay. His burne were assessced

an 10 = 15% whick are ocopatible with & sericus flssh and holding
the wvery hot Laddar.

e !E'n. Jommmicaticmes Office, #E Twoe porscesel wers sarlously
inmj in B BPACE. man was abouot to opem the starboard
doer to the paRssgewny. The blinding flash and blast blow hia
trowseras off cogpletely and left him with flash burns o his hands,
faos, bead and both lage, He was blown elx fest and oowersd in
dobrigs. The other man was agproximately 12 fest frea the door but
in line with and facing the door, He was bl ow four to Five Fesl
and sustained Clash burnes to his face, lege and ankle. Both had
foredgn body particles in empsll wounds on thedr faces. Of the
other four injured parsonnel, thres had relstively minor flash
burns to wmprotected skin on necks, faces snd hands. Ooe oan was
thressn spproximataly six feet forward and sustained concusalon;
angther in the ¥EQ area was injured by the shraddieg mackhins. 411
theme imjurisn are corpsnesurate with blast, flosk amd dsteia,

da, EH‘§ ?E CfFi para® Il:li[ T ALl thred injuries wers
relativaly mlnar; two ap aratice:n to the head asd miner
burns, the other had a besad injury snd minor burms to the Back,
A1l the injuriss ware prebakbly caussd by flying detris. The

accupants desoribed cosplete sollapas of all the fittinge.
= QEIII'I‘HEI- HM:LIEI} The injoriss to all thras are compatible
with the blast sstering the compartpent wia the otarboard daar; the
head injuries wers camssed by the door and other equipmast,

. Mardr The two Stewards had Eead injuries and brudses
caused by ng dabris and blast.

- % Qffica LnbyE O3 The acute smcke imhalatiosn and facial
=t - the casualiy locking down the hatchway while
ratrioving his anti-flagh gesr was cauesd by flaoh, blast and socke
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h. % The one piner Back injory wan coumad oy the man
baing cod the NEOD OfTicer's daalk. [ F25

17, Caases A t Eight ratings were injured aftesr
impaati-

&, Plve persoomel suffered with smcks izhalation/sarben monoxide
poedsoning. OFf thess one was probably affected becwose he wes the

last parson to emouste tha Ope Scom, Of the other four ona REL2S
initinlly insaled & significest guastity of smoke in the MOR/HEQ1 RELT4
poan after inpact and thon ro-antersd aft to retrieve olothing, Q5415

Tweanty=four hours later he suffered from severe chest pain,

indioative of Nitrown fume iehplstion. He Eed nok woern an AGE.
Two re—antersd to the Forward 3soction Base withowt Bresthing Q5455
ipparatus (BA) but domned ABRe. They becams dizzy snd wesk, amd Q5 48T
Wara fecceaial by olher parsannel weesing A, The Eigbory sugmeta

ourbesn moncride poissnisng. Tha final one wan affected by omcke
tot had worn 3L throoghout, It io eot clear whether the faoo soal

mthuﬂluimdarmthurhumhﬁlthiugf-uﬂﬂ:ﬂm
Eateh prior b6 denning Bi. He wes &les Tealing axhsausbed, Q5071

b Two pon wers sericmely shockod, ome aleso mfforing from mild
hypoibermia. The latter arose from & prolonged period on the port

and etarboasd wsiste and being thoroughly drenshed wearing omly 516195,
No Bo md & woolly pually.
€. One msn bad a 1ifting injury to his back while hasdling o Q4303

Bover Can Tusbing.
11, mntumt of Cosonlticn Capualtica wars trented as Tallowe:—

a. %gﬂ The man treppsd at the GF starbosrd door

recaived no treatmest. Ha was briefly comforied by & Piret dider QE4BG
from the Hawal Stores but po Morphine was carried and tharefore
nens £iven.

b. Buormp  The thrase searlously buret sasualtien wers trestsd in
Aiffarent areas. 0(ma was traatal with Lntravaninis dire mnd
flamazine bendsges in the Sick Bay, The WKKXNNNY noted that | =2
polysoter ovaralls wers siuck to the sidn bekdnd botk ees, The P
pmoond was escorted to the Foc'sle mnd trested by first aidaers A,
initinlly and then given intrasuscular Merphizs by the oryyey
Traatpsnt to his burms wan with wotted dregeings and flamazine.

Tha third waa trested by several pewbers of the Ship's Cospany and
First Liders near tke Ferward Becticon Base befors tramsfer to the
Fei'ale where be received intre—mssoular Morphine from the pepxa
Hin ovaralls wers in a poor state bot any fnterastion with oil or
malting was not cbserved, The ¥ pade o deliberete decision not to
put a drip on a8 eonditicns on the foc'sle were very poor and his
tranafer to ARROW waa rapid.

i i
Lt

@ Two wnconseious casaaltiss ressusd through the formwmed | 70
socags hatch were resuscitated by the WOMXEzxxax  Others recovered| o )
in the fresh sir. S
Ol
Lommont  The sbove and all other casssliies wers ireated wery wall

Tirst aid peasures. b:r
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12, Upe of AGR The use of the LTR for re—eciry is cmtrary to
BR 2170. Although it sppears to have been effestive in filtariog

opxt fumé, it wao Losg affective in heavy smols where the filter
probably blecked, Ito imeffeoctivenss against carbon monoxide ie
hiphligeted by one death and the faoci that two sarvivers wers

palled out unconociows and another two were clops 0 uncosaciouRneEE.
Teeir oymptons are classic for carbon monaxide poiscsing.

11, Etresa Paciora cknagn and Tha Beard carried
ouk a survey of & edie intecriewe ers watch ab 14007 on 4 Moy
to wegems the abeve factors. Ad, ezssple questioonaire is ot

dppendivy 2. dn mnalysim of the replies for Ops Hoon personnsl ie
at TABLE Ri.
LLE 81

FHCTOR | EEILTY

Ho oo watch in Ops Hoom ot 14002 | 31

We of questisnnaires conpleted | 23

Time on Watch (watch assumed at 2 kre

12005 1

Fravioes wietch DEIZ - DS000

(Except Sear Wates (1 nan) (0200% - DEDOE)

frrerage slacp before sosuning | 3 (2 -3

watch {range in brackote} i

fereraga Bours watchkeeping per 11 (%0 = 13)

sdhra cwar pravious 7 dage

(ranges in trackata)

forarnga howrs alesp par B.5 {5 = 11) !

24hre orer previous 2 daye i

(range in bracketa)

Ko affected Ly seasickness 1

¥o routinely taking Stugeron i

[Jinnarazins)

Tine of taking Stugsron QBO0E

WERNEKNEWCEN

He reporting conoorption of 5

alectel in previous 2dhre

=5

95504, QRO74-5
95027 - 45039
Q5148 - Q317
QE138, QEETO
QT0ED
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TANLE 1 [oamt)

FACTDR . HESULT
Time of consurpticon befors f
momuis g watch 1
|
A, AALRAEANEAEXAEEXE 1 hour
b, YAENTEIEXANEIEIENELY iT hours
(Gmantity not keoss)
SJmaunption of foosdi
Broakiast DO00Z 23 I
Lamch 11308 21

Takla Bf indiceten that alcohol was Aot generally being consused, that
scasichkriess wan not o major proalem, that the crew wars sleaplog
satisfactorily, aad nons were beding owerworked, From this guestionsoirs
wnd Atsismeoi® in esvidenges there is o indication that the Cpe Boom

toam wara wdsr aareaddmatle gtrasn nor suffering aay stradin.

14, Clothing

prelimisary repoft L8 at dppandix 3.

of clothing.

In the sppandices to dmnax § the Board asked for
evldanse cénierning clothing worm and injuriss costained,
the Board art mable to gwve an suthoritative anmer on thie sobject,
an ouch of the svidends has een rexcvsd or destropad, iwo itemn of
clething hawve beem retrioved and seat to the Eterss and Clothing
HAeasarch &nd Developpant Establishment at Colchester for anelyeis.
from an assesament of the ic juries
it im clear that protecticn agaicet fires ism best provided by Loyers
Hylon i@ a poor subsiances, se= it pelts; in partionlar o
nFlon mook led to o orn on one pen'e ankla,
cimparisen bebwesen two mimllor camialtlea.
cagually orther swey reoelved a Turat ankle wearing nrleon mocks.

TAHLE B2 gliwves a
This showe that ths

Although

TAHLE HZ

FACTOR AR AR AN 1 moaonooone i
Pexition B0 Sthed door 128t froo M0 dpor
&t Empact
{lothes Fo & shirt Ho 8 ohiwt

Woolly Pully | Woolly Pully

Ho 3 trousara | Ko 8 trousers

Wylsm ta | 1)

[&e] 5] £
DMS shoam d T

L S
':I!L.|
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TABLE B3 (Cont)

FAOTOR s TEAXNTNATNNTN WYX NANN
| ! |
| Injuries Flash burne Tase, | Flagh burna face, 1
hasds, BHoth legs; | ! hend, slight btorn
hip 18 asklas. to lowesr legs.
Ho barns 4o bwtt= | H ankle tmrmt. Ho
ooicn, lowar ‘burns %o Bastocks
a'bd oman or lowsr abdomen.
Olothes Waoglly pully Woally pully
| elnged, Aloged,
| Trowsars die- Trousers akradded,
AgpekEed axsept Slightly hardaned
| for Raama. noake.
I- SGooes intant.
L I

15. itwaralls The exact state of thae ]Ju-lnntu-r,u"'l:-\-u'tt-m overalls of
the two sariously burnt cammalties from the FAME and FEE and the extent
to which clothing szacertated their injuriss are not kmown. It im
underatocd that thadAxCHERMES fond the ereralls shuck o burns, as i
did the ks SEEFFIELD in toe came (e para 11b). The preciss !
pligmificance of this is nof kEewm to the Boesd, ;

16, Fortuitoumly, the injuriss sustained in GHEPFITIS wara
Light B casialiisn wara treated very satisfacterily on board amd
opoadily ovacuated whare necefeary. The desthe at impact, cartainly
eight and probably all aleven, ars likely to have baees lssbantanscus.
Hine othars died of ssphyxia after impact; me of theose waa im
genpiderable pain. The inaffectiveness of the A ageingt ocarbom
momoxids is pighlighted. Thare is no svideace of stress, seasicimess
or tiredness redwoing efficiaency,.

Apmendi nem:

T. Aesennting for Drugs Gowermed by the Controlled Drugs lot.

2 Spacipan Ghesstiomaira,

i»  Stores and Clothing Ressarch asd Developnent Detablishment

Preliminary Report = Clothing Itesa ax NS BHEFFIELD - BN,/727/01
dated 5 Jul 82,
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ACCOMTING POR DRUGE OTERNED BY THE CORNTROLLED DEIGES ACT

1. Issysed to SHEFFIECD,

a. 144 Omnopon Momaojects Basic Tasus

B, 20 Ampoales Pethidize pg )

2. 24 Anpoales Morphine MFM“ 1ing ; Conversion Unit
]

4. 15 dAmpoales Omn

E. 00 Tablets Pethidine El:]u.:

f. & Jmopon Nonojects Pield arvics
Valisa

g 4 Aspoiles Morphine Sualphates 0B if HD"@ Enargunsy

he 2 Ampoules Pathidine Fmg Pacic

&, Daed SHEFFIELD on « Tma fimpoule Pethidine. Twe
{ Q. aactE,

1. Batuarned 'EI SHEFFTED to Chief Phoresaaist HASLAD,

&, 5 Ampoules Morphine 15mg } Y
b. P Omsopom Nonojeota j T O

£: Troneferred to MHE Hhipa.

k. NHil to ARRCH.
B. FReturns from TARNOUTH and FORT METIN not rendered,

e ﬂmlﬁim:u Eamaining Morphine not acomnted for bak

pr in SEEPPIELD,
G ign. SHEFFIAD to write off GDA drugs in
pooopdanca Witk 4280,
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STORES AND CLOTHING RESEARCH AND DEVELOPMENT

EETABLISHMEMT
i3 of Deflancs
Fl Road Colcheiter Emex CO2 755
Tlsphone D06 (Colichester DI ext 200
rliFLEd
NN TR N N NN KN F‘E- - lur ,
HHE Saeffismld -
Board of Ingquiry D refersncs =
Hmnfd.g J;I.I:H.‘-It B/ 72T/ m ":m::
gleom it s
Fortemouth 5 July 1382 o
Hampehire ' i
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EERFFIELD

Ta Wa hova copducted g prelimdnary examination of the itemp you sent to om and
can malke poe chEeTvatlons NowWs:

2. HNo & Trousers. Theoe are standard iomee Mo B Trousers; the fabric ip an
intima%s blecd of polyester (S7%) and oottom(3i¥%). Thers are small pleces of
Takbrie nissing from the safires of oone donmapsd areas and we Gan abvicaely maks Ao
COFMGET Of thdse.

1. In the domaged areas tha fabric heos hardened booaose the polyester componert
mlted, [leed topgeiber and subseqmectly resolidifisd in a noo—fibrome form. This
dansgs s alnost exclosivwely coofined 4o the coter sorface of §hs slothe. A% tha
inpar surface, the pelyestar Tibres remadn undarmged. Bein davage besaath the clath
will have been ocmused oy thermal enargy transmitted theoggh the falely light weight
fabric: The fabric itsslf did not comtribute io the coriousmepa of the injurdies.

It ia probable that any ¢loth of mxdlor weighni and thdckness wonld hevre provided ne
mora oF lena protestion te fhe wndarlying skin.

e I% peemes probable that the thermal energy io the fisch cemsed the owkter surface
of %he fabric to degrads. The imnedistely following bloet wawe in the comfined space
Ead a cooling sfTest and threw ths mem forther from ihe sourcs which may hove presmniad
Tarthar deslrusticn of the fabric.

S+ 1 understand that hie socks were more complately degraded and thst he suffered
ankle burnp. This io wmderctardable since they wore of Lightar wedght meterial of
100% nylon and could have been more completely destroyed in the time which omly ceused
dagradation of %ke cater marface of the trowser fatrmiz.

G, Cov {Ferwarded with your lettar dated 29 June 1582). This ig s stacdard
G5 Coverall mada from & blend of 7% polysster and 33k cotion. The garment is old
and the fabric on the back i8 wors extremely thin to the polst that 1% L translpcent.

T. Thare is mo deteotable thermal demege to the naterial. It is probable test the
relativaly lew level of radinnt energy in this lotation wan insaffioient io canss amy
degradation to the material twt some wao oble to paps through the open structure of
the febric to csuss tThe “sunturn® type of odn danage.



B: We are carrying oot more detadled Sests relatsd to the demage to the

Ko b Trousers. Ii1 is unlikely ihst the resnlts will be of direst walue to
the Board of Inquirg ot ooy provide inforsation of use in fuiure deoision
making about protective clothing. We will of course pass any usefnl remulis
to you and will be plesssd to provids amy additiceal commemisa or anmmr
gasstions about thess items. We would ales welaone opportuniiy to sxamins
ary other items with which you think we can help.
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