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HAZARDOUS THEMICAL DATA

Data ave intluded in the body of the text on
those chemirals vsed and shipped tommercial )y and which
meet one oY wore.of tire followiny criteria: A health ha-
zard,a reactivity,or which present wnusual storage or -
‘ﬁxe f:lght:lng probleams or Txn become ﬁazardous on being
eonta:_mlna‘tee or mixed with other chemicals. Thete are many
chemicals meeting these criteria that are not included

because of lack of data on them. Thus +the reader should

not assume that because a chemical is not included it does ° ‘

not possess any unusual hazards, . ’ ‘

Several chemicals are listed in the body of é}e
text whose onlf s:l.gn:lﬂcant hazard is f.lamab.t-l-ity;,\ Further
information on these and many Other chemicals that are ha-
zardous ,primarily because of flammabs llty,wlll“l_:e found in
liPPA No. 325M,Fire~Hazard P_roper.tles of Plammable Liquids,
Gases and Volatile Solids. ]

When given for a nsteh mateiul,the 1nformat10n
under this heading is intended to be a guide tO assist in
identifying the material in the form in which it is oraina-
rily encountered, "

The Storage recommendations are intended to sup-,
'plomt but not revplace those contained in pertinent stan-
dards. For dsgample,;torage of flammable‘ liquids in contai- '

ners or tanks should comply with the _re{wirements- of ;he'
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Flammable and Combustible Liquids Code (NFPA No.30).
' Tsolate and sepaiate are €érms used to describe -

.....

cais. Isolatea sﬁorage means storage away fran incompatible

- e

materials in & aiffém\: Storage roon or in a separate and

abtached Buliaii'\‘g loeated at a safe distance. cepatated

-

§€sra§é aﬁ‘ﬁz‘ 73 Stokage in thé $amé firé drea but ‘sépa-
Eatéa by @s meh Sphce as phd:iblé or by intervenjng sto~

iaae F¥om 1asoRphtible i‘al:&i'lals. .
‘Fye_Pighting Phases. This information indicates
the bast mﬁ'gﬁﬁhﬁa media For firés iﬁ'vamﬁg the ma- -
Eéﬂi‘l‘ -Hs'ted -The Eec’é’ﬁ'uéi\datloné rtain to manual fire
fighting. - o ’ , ~- .

-WateT 13 ustwlly the best extinguishing or con—
‘EI611ihg sgent due to 1ts Tooling efféct and bécause it is

o~

_ ukually available 4n Terve quanﬂtiEs. Boweverr the selec-
tion of tbe ‘extinguishing 'iéthod should bé mide with cau~
tioh. b theTe Wik ZaTtors to be consldeeed 1& &hy thdivi-
| BuAl ProvIR OF SRInGuLShesnet Whidh méy 4FFEGE thé choice
6% et mTHIBHNG Bdtnt Wnd the metholl 6f appiiction. Flow-
Ihg FTes,sich ui;fah't Ve chused by & léaking bverhead
Bipe,#1th tie Zlffqi:‘id e ground %186 buEhing;aie always
- #FHTuTe to extIngulsh, The amount and Faké and method
6% spplication of the sxtinguishihg material i relation
to the type ‘anad size of fite antic:lpdted mt be carefuuy'
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. considered and mpy call for special engineering judgement,

patticularly In large=scale agplications. Thé use of stan-

darc hpproved equipment s 2150 of major-importance.

The themical @nd pliysitel properties of a flam-
" mbble Sibst#née w11l also aFFect the choice of an extin-

guishing kethod. Ordineiy-type ‘Foam,for example,would not

B2 Suitible oh @ Hive MVOIVANY % Water-soluble flammable -
ligula. These %'ii%’éfhl Properties affecting extinguishement
Wefe taken Ihto vonst ETEES tiGn RN Pireparing the- statements

o Fi5E FACATHG PETS.

FiaimiabTe_{

Uaze Of Gases or Vapors Which “foim ‘fIammable mixtures with

T ‘end Txygen,thiere s ‘a nfnimim Concentration in air or

gen ‘of vapor,below Which propagation of flame .does .not
Ftur On Srtace with ‘a $oirde Of fgriition. There is also
' % Tax{mum proportion of ‘Vapor or das -in air abowve which

ey pmme e S

_Propagation of ‘EXrme -doés ‘6t “6c¢¢ur. ‘These boundary-line

:i.i.,....-,.., ~y renv.mer o~

¥EUTEs Of Vapor or ‘gas “wifth ‘afr;which,if ignited,will
5_ﬂ.§t TSPopagate ‘£ ¥ime fite Fnicim s Ehe * lower and upper
Favwiab Fe ’iﬁ' explosive -Hmfes "™ fanid 361':3 ‘usually expressed
“fn Tetns Of [peréentage By Vokime “Of ‘gas or vapor in air.

e Faride “of “£lafiadle “VESST or gas-air mixtures

‘Yetvéén the Upper and -Fower ‘flammable limits is known as’
e '~ ‘¢Yanmable “Farige " ,aldo Oftén-réferred to as the

'» ‘expIosive ‘range *.

‘Mg ‘flammable limits ate not- appreciably changed

‘by notmal :vari'iuons in atmospheric pressure and teﬁpezr

— - e

“ture, Cﬁmbes in humidity 'réiul_tln vthe :uppem"l'imit being

‘ ‘ ‘ \ T \ Ay . ! '
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changed to a2 small extent (due to oxygen displacement

by water vapor) and the lower limit is 6n1§'slight1y chan-
geéd. However,at high terperatures the upper limit is raised
dnd €he lower limit lowered,resulting in a greater flam-
mablé ;,6F éiiplééiiig ¥ange. Mente ih processes -involving

high températures ,the’limits given Tor ordinary lambient)
témperatirés n6 lohger ihdicate the danger lines. The effect
8f high pressufés oh the limits is different for each gas
8F vapéi;éepenamg Upoh its hature.

. Ih genéral,the uppeY 1imit is hicher and the
igwer 1imit lowaer (i.e.,the Yanged 13 increased) for up-
WaFrd;than for downwa¥rd or hotrizontal Flame propagation.

The 1limits for ‘\iﬁéi‘ﬁ pwp%qiti:libh ate ‘con{:ldered -the most

important from a safety standpoint,dnd therefore the flam
' mable 1imits ahd Panhges given will be for upward propaga-

t16n unless othe¥wise hoted. '

re ("aito” or "autogenous"”
ignition 't‘éiu’p’eirht'i}'fe)-. "l.”qr:—itiib"rn ‘tenperature of a substancé,
whether solid,liquid or Yaseous ';4.-8 ‘the minimum temperature
¥equited to initidte or tause self-siistained combustion,
\mnition Yemperdtures obseried under one set of
Conditions Tdy be thinged sibstintially by a change of
Tonditicns. ‘For this ‘reason,ignition temperatures should
be lbblied'upt;n only as aoproximations. Some of the varia-

‘bles known to ‘affect ignition ‘temperatures are percentage




points,determined in a different type of testing amparatus
are usually somewhat higher than the closed cup flash
point figures for the same Substznces. Cloked cup flash
ppint Figures are comironly used in detemining the clas-
§ification of ﬁémas whigh flash in the ordinaty tempe-
Fature range,but Foi ceftain materials which have yela:
is sften prefervad;

_ hife fiazards: Life hazatds can Fesult from 1n=
halation,skin contaét,skin absorptioh or oral ingestion.
ﬁaaamﬁaauéh's_aﬁ péEschnel protéctive aquipment for
ifdividual éhemicals are made on the basis of hazards
that inay exist undei einéfgéndy condiElons;such as spiiis
OF ieaks;of undef FiFé Eondltlohs: Types of bEéathing
eguipinent and protaceivé cisthing aré described in heé

fellowing paragraphs.

BEeaFRing. Bquipmént for Toiié or. Okvden-Deficient

@ mo3pheids. Pednifatory protéctive davices areof we
§eRGEAL types: (1) Suppiiéd 6F self=contained alf of
eXygen breathing apparatiis;and(2) aii=pufifyind respifas
te¥s.

elf-éontatned bréathing apparatus piovides the
wearer with réspirable air from a ééui‘c;e 6f sunply inde{
péndent of the atmosphere where the qearer'!s located.

Mi=purifying respirators remove contaminants from air




c::ofni)osition of the vapor or gas-air m:lxture,shaoe and

PR _—— e - -

gize of the spaoe where the ignition occurs rate and
duration of heating-,kind and temperature oi the ignition

Ch - e -~ -
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Ke present,ané oxygen concentration. As there are many
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féi‘énces in {qnition temperature test !nethods ,Such as

c-ane szre.rETncl ¢ nesti-

[on éou ce,ft {s 56{: ;ur-prising that varying ignition

ar: hﬂ-“"““

re> Taiw- R eird

Pfas!r-?oi:nt Flash point of a liquid is the

ey v = B R A o T TR R

Ainimim temperature of the liquid at which it gives off
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' vapor suff{c:[ent to éorm an ignitible mixture with the air

mervw s 2 mn A e et

near the surface of the liquid or within the vessel used.
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Ey IgnitibIe mi'xture is meant a mixture within the flam-

e’ T s ez~ - e, - - - e P

méble range (between upper and iower: limits) that is ca-
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pablé of the propagation of fiame away from the source

Fid i - - .

L

e gme cer nw R R Ter=-

K33 Igniti'on when ignited Some evaooration takes place
- : ' 2 S ST moT LT e T s s -
5&16w the fIiis'h' pofnt but not in sufficient quantities

ALE TeYy- -.-‘—'.

5 oim an ignftibl'e mixture. 'rhi§ term applies mostly to

AR o < z¥e [adndb ol S

fiaiinalile quu'fds,although there are certain solide,such

£ - -

‘ i cauphor and naphtafene,that evaporete slowly or vola-

e 2y wy e e gy ev e o A - Ay~

Eilize at ordfnary,mom temperatute and therefore have

£153h points while still in the solid state.

‘I‘he flash point figuree represent closed cup
Ebsts except where the open cup Fluh noirit is designated

by the initials "oc” following the figure. men cup flash




surrounding the wearer.

Normally,self-contained breathing apparatus
has a full face piece,which p;pvides'eye protecticn. Where
self-contained breathing apparatus does hot provide eye

protection,thissshould be provided by gogyles.

Full Protective Clothinq. As used 'in €his manual,

full protective clothing means pro:ectioﬁ' to0 prévent gases,
'-vaporg,liquias and solids from coming ih~ébﬁﬁéé€ ﬁféh the
skin. Full protective clothing includes thé hé Inet,self=
contained breathing aoparatus,coat and pants customarily
wormn by fire fighters (turn-=out or bunkéfr Coat and vantsd,
rubber boots,gloves,bands arownd legs,arms and waist,and
face mask,as well as covarinq-fOt neck,ears and other

parts of the head not protected by thé helmét,breathing:

apparatus or face mask.

-~ ;.. Special Protective Clothing. Ps uséd in this’
manual special protective cioﬁﬁing référs té Slothing’
specially designed to nrotect AJaifnst a sSpédific hazad;-
Special protective c¢lothing is récommernded fbr'fnoéé’ |

chemicals with & healthh hazsard rating of 4,

- Electrical Fquipment. At presént,there aré"che=-
micals for which there is no electrical equipment listed’
by any nationally recognized testing laboratory as sui--

table for use in Class I,Division I locations as defined




in the National Electrical Code (NFPA No. 70). When such
a situaticniexists,precautidns should be taken so that the
location in question will meet the stipulations in para-
graph 500-4(b) of the-Code. Instaliation of électrical
equipment suitahble for Class I,Divisién:2'lbéétibﬁ§ will
satisfy theACode requirements,

Specific reference to the Natienal Eiect¥icail
Code requirements for special electrical &quipient is made
for those licuids having fiash points below 166° F: it
" should be remembered that if a liquid with a flash point
at or above 100° F is heated above its flash point ;there
may be'instanc'es of locations containing -flammable atmos-
pheres. Electrical installations in such locations shéuld
be in accordance with Irticle 501 of the Natiohal Electri-
cal Code,and electrical equinment should be suitabié for
use in atmospheres containing flarmable mixtureés 6f the

vapor.

Oxidizing Materials. Most ox1d412ing hmatérials

will decompose readily to yield oxygen when heatéd and
may react readily with other chemicals.‘Becausé 6f théir
ability to furnish oxygen when heated, the hazard 6f 6xi-
dizing materials is greately increased at elevated témra-
ratures, Violent reactions may occur when the} are mixed
with or contamin&ted by combustible materials,such as
wood,paper,metal powders snd sulfur., Under ordinary (3% &
cumstances such mixtures are very sensitive to heat,fric-

tioﬁ ana impaét. Oxidizing.materials include chlorates,




perchlorates,bromates ,peroxides,nitric acids,nitrates and
permanganates. Bromine,chlorine,fluorine and iodine react
similarly to oxvgen under ‘some conditiong and are therefore
also classified as oxidizing materials. )

Explosive substances in dilute form as cotfpo-
nents of manufactured articles:of commerce are not included.
Commercial. and military explosives on which information is
available in other}pnblicatimhs are not included extent for

reference or comparison.

Hazard Identification System. The diagram identi=

fies the “health”,"flammabjility” and"reactivity™ (instability
and water reactivity) of a chemical and indicates the order

of severity of each hazard by use of one of five numerals

. .gradings,from four (4),indicating the severe hazard or

extreme danger,to zero (o),indicating no special hazard.
The following parsgraphs summarize the meanings

of the numbers in each hazard qategdi'y and explain what a

number should tell fire Fighting personmel about p¥otectihgy

themselves and how to fight fires whexre the hazard exists.

HEALTH
4 A few whiffs of the gas or v.apo'r could cause death; or
the gas,vapor or liquid cvould be fatal on penetrating the
fire f;l.ghters'normal full protective c'loij.hing which is de=-
signed for resistance to heat. For most chemicals having a
Health 4 rating,the normall full protective clothing avai-

lable to ‘the average fire department will not provide ade-
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quate protection.against-skin contact with these materials. i

Only special protective tlothing desighed to protect
against the specific hazard should be worn,

3. Materials extremely hazardous to hedlth,but areas mgy
be entered w:lth extreme care, Pull piotective tlothing,
includiag self-cunta.tned breathing appamtus yIubber gloves,
boots and bands arownd legs,arms and waist ‘should be pro-
vided. No skin surface should de exposed.

2. Materials hazardous to health,but afeas may be ehtered

freely with self-contained breathing apparatus.

1. Materials only slightly hazardous to health. It may be

desirable to wear self~contained breathing apparatus,

©. Materials which on exposure undet Fi¥e conditions would
offer no health hazard beyond that of ofdinary eombustible
material.

"FLAMM?BILITY
4. Very flammebl> gases,very volatile Flammable 1iquids,
and materials that in the form of dusts &% Mmiwts readily
form explosive ‘mixtures when dispersed in aiY. Shut off
flow of gas or liquid and keep cooling water streams on

exposed tanks or containers. Use water Spray ¢tarefully in

| the vicinity of dusts 30 asz not to create dust clouds.
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3. Liquids which tan be ignited under- almost all normal
tenperaturé con;!itions.. Water may be ineffective on these
liquids because of their low flash points, Solids which
form coarse dusts,sdlids in shredded or fibrous form that
create flash fires,solids that burn rapidly,usually be-
cause they contain their own o:q.rgen,and any material that

ignites 'spontaneously at normal temperatures in air.

. 2. Liquids whié¢h must be moderately heated before ignition

will occur and solids that readily give off flammable va-
pors. K'_ater spray may be used to extinguish the fire’ because

the material can be cooled to below its flash point.

-

1. Materials that must be preheated before ignition can
occur. Water may cause frothing of liquids.with this flam-
mability rating number if it gets below the‘“suff&ce of the
liquid and turns to steam. However,water spray gently ap-
plied ta the surface will cause a frothing which will ex-
tinguish the fire. Most éoinbustible solids have a flammabi-

lity rating of 1.
&, Materials thet will not bum,

REACTIVITY
4, Materials which in themselves are readily capable of
detonation or of explosive decomposition or explosive reac-
tion at normal .temperatures and pressures, Includes mater-

rials waich are sens“itive to mechanical or localized ther-

- -




i

. sures or which can mndexrgo violent chemical chenge at ele-

mal shock. If a chemical with-this hazard ratiny is in an
sfvanced or massive fiye,the area should be evacuated,

3. ¥aterials which ‘in themselves are capable of cetcnation
or of explosi<e Secomposition or of explosive reaction
but which require e strong initiating source or which
must be heated under confinement before initistion. Includes|
materisls which ere sensitive 1o thermal or mechanical
shock at elevated teuperatnzes anf pressures or which

feact explosively with water withont requiring heat or
obnﬁne'ment. Fire fighting should be done from an explosion-
resistant location.

2., Materials which in themselves zre normally smstable and
readily nnﬂergb violent chemical change but do not detonate.
Includes materials ﬁhidl can mndergo chemical change with

rapid release of energy at normal temperatures and pres-

vated temperatures and pressures. Also ineludes those ma-
terials which may veact violently with water or which may
form potentially explosive mixtnres with water. In .a.dv,énced
or massive fires,fize fighting should be done fyor a pro-
tected locﬁtion.

YZACTIVITY (Continued)
'l. Materials which in themselves are norma)ly stable but

'which may bec;o;ne unstable at el'evated temperatures and

'pressures or which may react with water with: some #elease
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of energy but -not’ vivlently.. Cautios must be used in ap-

Proaching the fire and applying water. . -
©. Materiels which ¥re normally stable even under fire
exposnxe conditions and.which. are mot reactive with water,

Normal fire fighting procedures may be "used.
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1 y: e 3. T 5 . 6 7 B k)
. Aéé:ahdehyde Cchcuxhess liquid at 2 A3 2 Weep self-cen- DPrctect 2geinet Electri-
Cll,CHO. temperatuxes kalow. tained Freath=- physicel demege cal ir-
= 69CF ,but rapidly vola- ing: spparatus Tanks provided stalle-
tlilizas at this tempe- . with refriqara- cion
ra2ture tion and inert Cless I
gas blernket T
- G G T W ------.:---- ------ - --------- .-! ------ -F’.F--------’---—---- - Y TS Gy 4R 5 G5 G Gy 4D @ OD 4D G ap U &b ap T 4P o aD A S
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1 2 3 A5 6 7 8 9

S. Acetyl chle~ A gelcurless 11§u1d with 3 3 2 Weer full pro- Stcere in ccel,dry Electrice

ride a pungant cdcr,It fumes tective cloth~ weall-ventileted instelle-
Cn30001 1n nolist air, ing . free of scurcas tiong
¢f ignition clase I
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6. Acetylene Cclcurlecs gas with b 4 k | - Stcre in ccel, Electrica
CH= CH slight gerlic-like cdor, well=-ventilated instellatiT?
Flemmeble limites 2.5% acn~cemhustirle class I
and 100%. .gnigicn’ o plece.Protaect
campératUre 'is 1¢w and. against lighktning
varias to mixture ccm=- and’ stacic elec~
) positior ,pressuxe and grtcity., Stere in
inicial tamperature gyliaders upright
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A AcroIarn " Cclourlsss,volatile = 3 3 2¢ Weer full nno- Ne not stcre uninhi-Electrical |
= CHCHO quih with piarcing dis- © tmctive oloth= bited acrclein un- installation
o agreabla odor. ing. der any circum~ Cless I

gtencee, No elka-
line materiale cr
oxifdlzing meterials
pexmitred i1h gtcrage

rocm:

- e . e ‘---------------------t-----------------------------'.-"---’-ﬁ------------ - D ap D S A GD G e E o o D G S G G 48 ap o .
6. rcrc1§1n T CCI urlass ltq d with, 1, 2. 1, Wear goggles- Separete frem oxi-
1 dimer a. unpleasgn acxplain . dizing materiall
|~ (CH,=CECHO) o 1+ka ccor
I‘- -------- --—--‘- ------------------ -—--------------------------.--------------------------------------
9, &Acrylic acld A cclgurless liquid., 3, 2. 2. Wearfull iprotec~Store in cocl,well-

CL,=CHCO,OH" ulth a 2cid .odox,Flash, tiva clothing - venti)éted,non-com=

pcint 130CF, bustible pléce
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110, 2crilcaicril A cclcurless liquid & 3 2 Weer special rro- N9 nct stere uninhipi-
CH,=CHCN with feintly pungearnt tactive clothing ted undar eny ccadicions
odor, Flemmable limit Stors drume cn end with
3t and 17% buhge up,nc mecre than
' ' twe high
11, 2dipoanitsile Colourless liquid - 4 2 0 Weer special pre~ Stors !n cocl,dry,well=-
NC(Clly) 4CN Flash pcint 200CF tective clething ventilated lccatiof,
. . gaperete frcm cther
storeage
——--ﬂ-q------—---------——----------¢---------------------------------------------h-ﬂn-cnuounho-------q
12, Alérin Brown tc white crisg- 3 1 0 weer special full Steors in l=-2nd-=5 gal-~
C,oHgCle tzlline solid protecticn cloth- 1lecn cens: 45 gellen
ing ) crums
13, Alkylzlumi- 20% or less by weight 3 3 3 veer full rretec- Stcrage shculd ke 10~
nuns in hydrccarben solu- tive clothing lated, Separate frem
tien weter,cembustihle mete-~
' rielse ox reeactive mate-~
rials
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14, Allyl alcoho) Coloyrless liquidiwith 31 3 O twearfull protec- Ssparats from oxi- Electris
CH,=CHCH ,0H muscaxd like cdcr., tive clothing dizing materials cal 1n
) : Flammealle limits 2,5% Prctact ageinst phy-ctalle-
and 1,8% . glcel demuge ticns
' Class I
15, bllvl hrc- Cclqu:leas ta light 3 31 1 Weanr full proctec- Stere in ccol',dry Electri-
. micsz yallow liquid; tive  clothitg: weli*ventilated cel irn-
Cli,=CliCH,Br Irricating ,unplea- rcoms gtalle~
sant, oder tions
------------------------------------ -g------—--E_--------------------------------—-------—------9}55--;-
16, &ily) chlo- Cclcurless liquid with, 3 3: 1. Vveer full rreotec- Stere in ceel,lry Flectri=-
rice uag: leasent pungeﬁt. tive clothing. wall-ventiiecead cerl ir-
TLETHGE ) cccx recome scelle~
| ) . ticne

- c.esc 1




—— —
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17, 2luminiun chlo- Orxange tc yellcew 3 0 2 wgar full preotec- Stere in coecl,dry -
ride AlCl, thrcugh gray tc white tive clothin ares protected fren

pcwcer. Melting pcint , rein end direct sun-
381¢CF shire
- 118, Aumenia Colcurlases gas with 2 1 0 Veay full prec- Seperete frcm cther Electpi-
1 Ny axcramsly pungenc tective clething chamicals:oxidizing cel ir-
cder gesas,chlcrine ,hrc~- stalle-
. mine ,jodline,end tions
ecids Clese I

19, Aumcalum bxec- Celcurlass,cdorlass, 2 0 0 Vear gecgglers |f Store In Cry lcczticn -
aice crystezls cr & ysllow- eya prctectice ‘gaperate from ecids
AU ,Bx ish-whita crystellire is n2t previcded end elkelis

* pewdax '

20, Z.wacaium Cclcurlase ,cdcriless 2 0 0 Weer gegalas if Store in dry lccation -
chlcrile crystals cr cristel- eye nrctaction sep:rata fyrom eacicds and
JL4C1 line messeas ' is nct previded 2lkrlic seperate frem

- - _ - ' gllve: relte

21, Awacniuwn Cclcurlese ,Celiques~- 3 ¢ 0 Wear full prchec- Stcre in Crxy lceation., =
flucrice cenc crystele - tive clothing Seperete frem 2cid and
Jdil.F ' elkelis

------:-n-—----------—--------—----—----------"---ﬂ---------------------------b- ———————— - G5 Sy T an W0 OO D SO GRG0 Gn W O

22, ramcrium . White crystezllins cr 2 0 3 In fire ccrndl- Store in well-vertilat- =~
nitrece grerular sclid, Highly tione ,waexr #3lf- ad buildinge. Sepearata

_ Hl,d04 soluble in water centeained breath- frem organic matarials
ing ezpperetus flammable liquide ezcids
sulfur and chercoel

23, Aamcnium Cclcurlass crystels cxr 3 0 0 In fire cendd=- Seperete frem oxidizere -
sulfate white grenulaxr pcwder tions wear full guch chlcrates encd ni-

(31 4) S0, prctective cloth~ tratés

ing
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24, Aniline Colcurless oily iiquid 3 2 0 wWaar full pretec- Store in cocl,dry -
Celgly, - with & charactaristic tive clothing well=ventileted loca-

cder c

tion ,sway frem any
ere2 whexe ths fire
hazaxd may he ezcute

- 25. Eer.zalcshyde Ccicurlaes tc¢ yallcwish 2 2 0 wear relf-contein-Stcre in cccl,dry -

CgligClio liquid,readily discer- ed breathing ap- welloventilated lcca-
aible 2imcnd-like odor paratue tion
TN MMM SSRGS S TG T S el T SR R YD D R Y SR G PR ED D O S G WD O AB A0 O O BB S 4B an e W e . - G R R DGR D OP OB W D AP D S AR G T ap - - D G Wy T TR WD D G G P ED e e =)
26, Rarzene- " Colcurless liquicd with 2 3 0 leer self-cen~ Stcraqe stculd ba Electri
cﬁug aycmatic cdor, Flam- tained brasthing in 2 standerd cel in~
mabla limite: 1,3% and apparetue flammells liquids stalle-~
7.1%, Flesh point:l2C€F stcrage ,geparete  tionr
frem ox?'dizing Clese I
materials
127. Berzctri~ lahar-wh;ta lﬁquidlwibh 4 3 0+ Weear fulll pvectec- Protect against phy=- Dittc|
. flucride gxcmg&iq cder tive clething: sicel damage, Sera-
CgLSCF3 Flae peint 54SE : rats from cxidizing
meteriesls
28, Bewzichlc- Cclcu lass te yellgw . 2> 2> 1+ Viear, selfrcon-- Glessg rettles ,nickel' =
ride qp}é vl cr,arpmqtic teined treething: drums up tt 55 gal-
CgligCH,CY, 1tritatrng cdor. arperatus lene store in 2 ccol)
o dry,well=-ventilated
! lecetion
29, Brenin Reedish-bgcwn fuman, 4. 0. 0. Veer sppcialipre~ Stcre in ccol,dry 2rea -

' liquid cr vepcur

tective: clething : cut of direct sunlight’
Beiling pcjnt 139€F

Separate frem comhustib
le orgenic meterials,
Kaep ekcve 20CF tc pre-
vent freezing




hagt, Outeicdes stc~ tions
réga lg preferred, Clase I

- -(Cl3),CUCHO
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35, Butyralde- Cplsuxlass.liguids. 2, 3: 0. Dpittc, Nutside stcrege is Ditte
! hyds (r:rmeal, with, 2 pungent ) . preferred,Bulk etorage
i énd ISO) cgcer, tarke should be alu-
| Ciy (CHy) ,CHO . minium,steinlese steel’

- -end Or glasge-lined,
i .

1 2 3 4 S 6 -7 8 9
30. Bromine tri- Celcurless liquid; 4 0 3 l'ear speclel] prc- Prctect cylinders -
flucrice fumes and smckes in tective clotling ag2inst rhyelicel v
BrF, aix demege,. Ieclate frem -
. other stcrage . 1 l
31, Butadiene=-},3 A cclcurxleass mildly 2 4 2 waar self-con- Outeida stcreage is El‘°§?if§
CH,=ClICH=CE, axanatic gas ~ ,tained Freeching preferred,Inside cal ir<T
arparatus sccrage srculd ba stalle-
. , - Ain & ccol well=- ticns
: _ ventilated, non- Class I
. , cembustible loca-
- tion
32, Butane Gas: u & 00 Wear special pro- Outeide sterage is Ditte
- CR3CH, Cll, CHy, tective clothing preferred
33, =nButil acry- Colourless liquid 2 2 2 Wagr self-con=- Protact &geinst phy~ .
lete ' teined hreething, siocel demege., Dutside =
Cli,=CHCOQC ;K . . apperatus T gtorege is preferred,
' b . ' Seperate frem- cxidizing:

' . meteriale '
-"---‘-"."---..-..-‘-‘-_-.'.?_'.'.-.'.‘_":‘???92?.?.‘?.?.‘9.99?8!'".-".P!P.PFP-'-.-;’-"-" O D S g WS R AR GRS VR SRR NS P I G Em D O SR WY G €3 G5 G G5 6D O O " W - Lokl L L L)
34, nButylemire Ceolourless, veletile- 20 3 N Ditte. Seperate from oxi- Electri-
1 CHgiH, liquid with,zmmonia- dizing meteriels cal ir-

C ldikd cder , end scurcae of stzlle-




fl

Chlcrize Cl2
greanish-yellcw gas

2 3 4 5 7 8 - 9
36, Ductyric acic Colourless liquid with 2 2 Wesr self-cen=- Stere In coel,dry, - >
Cu3(CHz)2COOH puagent putrid cder teined rreething well-vertileted loce- :
: arperatus tlon,separate from ’ »
cxidizing meterlels é g
AR R G Y T WD TR D T T D G U G DGR D S R D WD S T SR D G Gn W G G e D SR SR SR D WD G e e e - e P D G S W T G e T SR . . LT T T T P T L Y Y F T P ¥ X T Wy Y ) oo oy eam an .
] 32.- Calcium cya- Whize powder or 3 0 0 wv2ar full prc- Store in ccel ,Cdry - 5- 4
nice crystels "~ tactive clothing place.Seperets from
Ce.(c.‘l)2 ‘ cther storege ard
protect from cxidlz-
ing meterlale
38.. Calcium hypo- White powder greznules 2 0 2 VWear golf-ccn- Drume, Store in cocl, -
chlcrica cr pallets with streng teained breesthing dry,well-ventiletad
Ca(ClO)2 chlcrine-1like cdcr apperatus plece, ewey frcm
combugtitrla meterials
39, Carkca tatra- Cclcurless liquid; 3 0 0 Ditte Store in & cool,dry -
chlorice CCl4 ylelds haavy vapcrs we&ll=ventileted loca=~
ethered ccer ' ) tion '
40, Cszlluloss ni- A white fibrous pulp 2 3° '3 In fire condi- Drume shculd ke prc~ Na- J
: crzte (nct ex-= 1ika2 meteriel or tiong weer self- tacted egeinst de- tionai
-~ plosive grade) ' amorrhous pcwder wet centained hreeth~ mege ancd not expoes- alec-
C12H17(0N02)307 with weter,alcochol ing arparatus ed tc heszting,nor tricel
b r some other scl- shculd meaterial ra code
veat allowed tc Jdry out '
41, Puagsnt,irritating 3 0 0 Veaxr full pro- Separete frem com- -

tactiva clething bustill:,ocrgealce cr
cxidizible meaceriels,
nd agpecially led'ete
from ecetylare,ammonia
hydrogern

r---




acid
C1S00H

ya2llow,fuming liquiad

1 2 3 4 5 . 7 8 , 9 [~
o
i 42, Chlorchanzene Colcurless liquid witkr 2 3- 0 Waar salf-cen- Outeide is prefe- Tlectrically”
- - CGHSCI arcmacic oder teined breatring reble separete instella-
epparatus from cxidizing tisns~* v
: matarisle Clags I
43, Chlorccdisethyl Colourxlass,pyxcphoric 3 3 3 Wear full pro- Stere in sgtesl cy- - v
a2luminium liquiad : tective clcthing 1lindare in isolated,
_ (C,yH ) 5 21C) . vell-vent!leted plece
44. Chlcrocisthyl Cclourless liquid 3 3 0 Ditto ' Outeida sterege ie  Flectrical
: s-lan- ' preferred, Inegide, installe~
(C2 5 281uc1 55 gellen drume- tiens
: shculd be irn & star~ Cless I
T dard flemmekblz liquid
gtcrage sarereate freca
cxidizing meteriale
45. Chlorcfcm Heavy,waterwhita vcla- 2 0 0 Weer salf-cen- Stcre in cccl,cdry,well= -
CHCl3 tile sweet-tasting 1li- tained breathing ventilated locatiar. '
quid with characteris- .apparatus Sararate from strcng
tic cdcer elkalis
46, CThlcrcmethyl ‘ Colcurless imoltile li- 3 3 2 . Weegr full prctec- NDrum ecr tark care. Electricel
cxirane guid; irriteting chle- tive clothing Separete frcm oxi- installa-
{ocu,Cn) c,Cl roferm like cderx dizing meteriels tione
o _ end acide,heeas Cless I
47. Chlcrcsulfurie, Cclcurless tc light 3 0 2 Ditte Bullding may be cen- -

structed of wcod,ccn=
crete cr gteel, Direct
erplication’ cf weter
shculd he from a rrcten-
ted lecaticn
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46, Cresdol (Om,p) = Ortho-cressl,colour- 3 1 0 Vear self-con- Gless bettler,10 and -
cujcn‘oﬂ lass liguid cr crys- tained hrasthing 55 gellene metal drums .
- téls melting point arparetus Stere in & ccol ,dry,vell= |,
87.6CF vertileted loceatinn, &
s Metc-crescl,c3lour- Saparate from cxidizing g
lass liquid, melting meterials £
peint 53,6CF
- Para-crescl ,cclour- ,
less crystels, malting
. poiat 94,6€F '
49, Cumnen Ca3lourless liquiad 2 3 o nitte Prume ,tenk care, Blectricel
CGHSCH(CH3)‘2 Flammaltle limits: tark trucke, Sepe- installeae~-
V.28 &nd 6,5% rate from oxidiz- tions
- - ing materials Cless I
- S .. - Gp T S an G . -----' ----- -----------‘-d--
- Cyanogen Colcwless gas with 4 4 22 vear specizl pro- Migh-pressure metel Ditte
RTele ] pungent penetrating : tesctive clothing cylinders, Prevent
odécr,. Flemmalble li=- shock, laep .cylinders
mits 6,6% and-32% away from any scurce
of haat, Iscleta frem
zelds ,watey, Outs:de
i gtorege iz preferred
R D Gn R U G ¥E g U G5 00 Th Gk h G5 Gh Gh N, PRI TR YD Oh T §5 JI S0 ST 6N g, . o T e . - - ---.'----------"---.‘------- !
S, Cyclchaxyl= Colcurless tc yellow 2 3+ 0 vear seilf~oon- Outeide storege ig Ditte
aminc ' liquid with.ammenia tainecd kreathing: preferred, Seperete :
| Ce IINHZ like cdcr.. Flemmeble apparatus frcem oxidizirg meterxialk
i--% ----- ------------.lim;tsﬂggs re£°£tggﬁ-------------.----m---------------- ----- L X 1L X KL 2 X X X 1 ¥ % ¥ %1 J L X 1 1 I 7 )
;52. Dilorane Cclcurless gee re- 3r 4 N Ditte fteel'pressure cy- Dictte
- b Bzu6 puleive,gweet codor. lirdere, ftecrege gheuld
! ' Fleameble limits 0, 8% Fe in Qateched,vell-ven=-
! anc 88% tilea'ted place.Protect
i ageinst electricel sporks, ;
{ cren flemes cr any cther '
S heat source
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53. Dibutylanine Colourxless ]q:l.qu.i.d! with X 2 0 vear full pro-~ Steal dyums and tank =
(C4H9 oNH ‘ammon la=-like cdor tective clotking cere. Seperate frcm
e Flammable limits:licwex ¢ . cxidizing material and v
L. 1% - upper not es- gtore in a e¢cel,dry :
tablished well ventlilated lccéd- g
tion. Outside sgtorage )
it preferred
S4. nxbutyl;ethe: CClounless ldquid,, 22 X O nittos Steel drums,tsnk  Electri-
H90C459 mild,ether like odor ‘ cers,Saparetes from cal in- |
“ ) Flemmeble limits: : exidizing mate~- stalla~-
1.5% and:7,6% o rlale, Protect - tions
Flesh polnt 77 R egeinst physical Claes I
demeage

. WIS W G T S e S SR R e T IR A S T S TR S G SR G U D R T O Gn TR W 00 S W0 T " g% GD GRS P G0 S PN G IN.05 S SN GRS SR un Ladand - e D A e e G ab e S iy G S e .

' 55, Dibutyl, b cclpurless liquid' 3 2 ‘417 Vean self-con~ Miber gless hottles, Ditte
peroxids flgmmeble . limits- tained:breathinhg with vented cape, Out-

(CH )3000C(CH»13 unreccrded:. Boiling. apparetus side stcrege is pre-
point 228°F ©  ferred,. Ieclate fxrem:
. eaeily oxidizable me-

terials

© 56, Dichlcro-; QQlcnrlass 1dqu1d- 2 2 0 Ditto- Store in & ccol,dry -

_ benzene pleasant: arcmetic well-ventileted loca=- l
(ortho). odcr.. Combustiltle tion, Outeide storage ;
C654C1~ liquid. Flemmakle is preferred

limits 2.,2% and
9.2%
57. 1,2-Dichleoro- Claar liquid with 2 3 0 Ditto Outside storesge is Electrid
ecthane chlcrecform oder praferrad,Seprarate cal in-
- C1C2H4C1 &nd swest taste o frem oxidizing me- stellled
Flemmalkle limits . teriele, Inside tions
6.2% ard 16% '~ sterage shculd be Class I
in & stancderd flem- ‘
mehla liquids storage
rocm '
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58. LCichlcrcmechine Clezr liquid with mild 2 1 ¢ tieer self=ccn- Prcrect egeinst Elect
C1CH2C1 chlcrcferm-like cdcr teined breething physicel dameqge cet i
: Flemmeble limits 12% apperetus Stcre in & ccol, afall
T o nd 19% : dry,veéll=venti-~ bicns
leted loceticrn Cless
swey frem any
erez vhare tlre
fire hezerd mey be
acute
59. Diachyleamine Cclcurless elkaline 2 3 0 Weer full pre- . Glees Fcttles,drums
(Czus)zuﬁ liquid victh an em- ' tective clcth- tenk cere, Ditte
neale like cderx ing Cuteice or cdetach~
Flaumells limits 1.8% ed stcrege is'pre-
- T enc 10,1¢, Flzsh ferred, feperete
pcinc OCF frcem cxidizing ma=-
terials
-------- .---------------------ﬂﬂ----------------------------------.-----------.d
60. Diathylether CClourless liquid with 2 4 1 Veay gelf-ccn~ Stsel drums,glzes Ditt
czuscczus ¢harecreristic 2nesthe~ ) " telred Freething hcttles,tenk harges,
- tic cdcr. Flamuneble apperetus Deceched cuteide ste~
limits 1,9% end 36% . reae is preferred,
Flash pcirnt 95CF Isolete frem ccherx
- cenkustible metariels
Seperece frem cxidiz-
ing materlals
€l. DiichGCyl- Colcurless liquid with 3 3 0 wear full pro- Drums,tenk cers, Ditte
anine an :mine odcr.Explcsive tective cloth- Prctect againat
(CHjy) 2NH mixture with air.Flash .. inn physicel cdemegs.
polat 30CF Cutside stcrege is
: preferred, Separats
‘frem ¢xidizing ma-
teriels .
J .
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62. Dilsoprcpyl Colcurless vcla- 2 3 1 Weey eslf-ccn- Steel drums gless bet- Electrid Bl
ethar tile liquid wvwith tained brezth=- tlag #2nd cens., NDetech- cel in-
(cu3)2cuccu(cn3)2 ethereel cdcer. irg apprretus ed cutside stereqge 1is stelle~w®
Flemazlle limits ' preferred. Isolete frem tions
i.4% erd 7.9 cther ccmbustible me- Claes I
Flesh pcint, tariesls
minus 1l8CF
63. Dietchyl Colourless gas 2 4 1 Ditte Cvlinders must he prctecte- nittc
sthar wich &n ethawal ed 2gelirst physicel cemeaqgs
CH3CCH3 cdecr.Ligquic ge- Cutside stcrege if rreferred .
lcw miaus 11°F, Ingice stcreage shculd has in
Flznmakle limics ccel ,well-verntileced location
3.4% erd 27t.1g-
nition :umpara-
64. Diaitydolan- Colcurless cr k} 1 4 Fcr rescue pur- Store c¢rly in & permehernt -
2:re yallecw cxvscels, rcees wear full megesirne,Thie high explcsive
c6h4(aoz)2 r.écdlas c¢r pleates, rrctective cloth- shculd k2 kept well swey
High explosiva ing frem nitcrater explcelves, .
"substence , Sepevete frem cxidlzing ma-
terizle,ccmbuatikles,end
gcurces cf haet
63, Diaitrctcluane Yellow needle-crys- 3 1 1 Ditte Metel berrels cr drume, -
(J02)2C633CH3 tale.can ba detcnet- 'cclen herrele with liners,
ac crly by a verxy Sepesrate frem cxidizars egents.,
strong irnitiater Dretect frem dameqe tc cen-
- or fire Lainex
66. Divi.ylberzsne Weter-white liquid 2 2 2 Wear self~-cen=- Prume tank cers, Stcre in -

ccmluestibla ]1quid

C.li, (CH=CH,)
64 272 Flesh pc_nt 169Cr

teined bhreath-
ing eppereatus

cocl ,Cry,well=vertilatad lec=-
ce.t‘c..,ewey freh eny ever
where the fire Fezerrd mey he
acute
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1 67, ZIthene Cclcurless gas: sweet 1 4 2 Weer self-cc ;goiefl frem exygen, GDlectri
T Cli,=Cll, cdcr 2nd teste, Flem- tained bresth- clerire,cembustitle cel in-
melle geaz. Flammeble ing epperatus crgeric end oxidiz- getellet
JJnits 2.7% and 36% *rq meteriele, Store Clees I
B} . Ignicicen temperature . avay frcm porrille ‘
91 4SF : gource 'cf ignition out-
. rice etcrege g prefer-
.- ® - - . W oenoew e omom ‘rev &'
. D W .- - T e " - » - W OB B YR Gu OB W @h @ - r-—-—.-------r-—----------------—-------.----------------d-----------------
66. Echylamine Lclcurlqss Adquid), 3 4 0 Tear ‘u&i XC= duts*de stcrege !g pre- Ditte
C,oligNII, beiling peint 62°F tective 'clcth= 'ferred, Separste frem |
o - having etrong am=- inag cw”d‘zirq metexriele 2nd |
‘meniacyl cder.., ‘géurce ¢f heeat :
Flammahle limits :
. 3.5% and 14% - R
------‘---------. ------------------- ----F----------- -------- --------- ------ i) b G aN D R W - Gp SE G G O TR D 4 an 9 4D @9 ED O S0 W
) 69. Ethylter - Colcurlacs 1qué 6 2 5 %! Vaar sslf-c n- 'Guteide stcrage is pre- Dittc
zine | with & ercmatic ‘Ceined 'Ergsth- ferrad, léclete frem
: CgiigCyHy 1cdor. Klemmzkle ing dppsretis ‘dcite fire 'hezexrd end’ cxi- :
~ e 1 kades, r.0%. arg (R 7% ' ‘afzing "agente i
‘-“..-_-‘Flash peinte O9CF L e o e e v ——————
TmSmEmeERETEeessTTT ~ITm ."':""'"“'7-?""'"',5""““'.1""“(\""""‘-","""'""'T"""""“"'"""'"“"""“""""v
| 70, n«hyl—. A CaLcurless,purqe. 2 4§ 0 Pitte (tufeide etdrege ic'pre- Ditth
chlcride l*qud vhich beils ferg°d, stide ‘stérdge,
C,ligC1 &t .54°F, Flemnmskle ,. qul |* g etaﬁdafd
- J1injes 3, 6% ang 15, ¢& \flbmm blo 1iquid ‘stcrage
'Fresh pcint minus 5 8CF ; éepar te frem oxi- |
___________________________________________________________________ Q[girg metersels i
[}

ﬂ A - SR SRS - St TV e—— - R andd . e —
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71, Ethylere ‘Cclcuriless gzs #t 2 94 3 ‘Weezr 'self-cen- ‘Stee'l 'cylindere,drume,in~- Flectr!
cxide créinzry tempera- ' trined bresthing 'sulsted tank cere,tenk czl in
_ cH,oci, tures. Liquid ‘be= arparatus ¢ hprqes, Shculd ke kepnt stellew
lew 51C°F, has an ccel,helecw 86°F, Shkeculd tions ¢
athar-lika cdor. ke ztcrea outsicde,ewey Cless
Flammeble limits ‘ , from buildinge and ctrer i
3% and 100%, Flesh _metexriale, Nc rot pormit
pcint lass than chlericdes ,cxides ,2cide oxrge~-
OCF : nic reser,2lkall metel hydro-
Xideg metellic poteassium cr
. cther cembhuetilble meaterlals
in gtcreqge rcom
72. Echyl- Cclourless liquid, 2 3 4 Ditte Glees carhcye end hbottles, Ditte
1 - - ndicrite Flammable limits: _ Cutside stcrege ig prefer-
C2H50do 4.1% and 50%, Flash ' red, Seperate frem 0x!d!zing
rcint minus 31€F materials., Protect .frem liqght,

Prctect with esutcmetic eprink-~
" ler systems crx totel flooding
carbern dicxide

Eaatm TR GR G5 Gn TD Gh G U5 G T G5 G U OB G4 e T G ED G5 Wb G Gn G S G G5 G W S S ) S G0 S E G G G e Ih G S e OF Gn S W A S e ------------------------------------------------J

73. Flucrine Pzle-yallow gas 4 0 3 Wear speciel Speciel stael cylinders. Isc- -
F, wich pungant cdex prctactiva lats frem cther storege espe-
Dangercus reac- clothing clelly meteriale with which
tive gas. Tecxic . flucxire s known tce rezcc
- Y eGP T e 4 T 4p T OB G . . gég ------------- -------------‘--------------------------------------------------------.
M. Formalde— Colcurless gas with 2 2 0 Wezr self-ccn Ineguleted tenk cerejssperate Dittd
hyce & highly-irriteat- tazined breath- froem cxidizing end elkeline me=-
~ - HCHO ing cccr, The ccmmer- ing epparatus ~ terizls.,Minimum sterege tempere-
ciel prcduct is a tures tc prevert pclymerizetidén
cclcurless wazter sc=- . renge frem 83CF fer 37¢ fermel-
luticn centeining dehyde ccrtei"‘nq 0.05% methyl=~
37% &nd 55t fcrmel- . . &lcchel tc 29°F fer fcermelcshyde
dehyde ,scekilized "cernteinirg 15% methylelechel

&ggeinst pclymeriza-
tion Ly 0,05% to 15%
Aethyl glechel

-
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75. Fcmic zeld Colourless,fuming 3 2 0 Wesr full pre- Steirlesy steel drums,cr pro-

1.cooH liquia,pungent, tective clothing tected glase carboye, Stere in:
pehetreting €Ccr: , ccol ,dry,well-ventilsced place,
Commercizl product Outefde stcrane ie preferred
is 2 Y0% watar sc- fcr steck supplies,
lutién; Combustible :
liquid: Strong ve=’

eeicccooButing_égart e
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76. Furfurel Ctleurless tc red= 2 2 0 tVeer self«cen- Drums ,terk care; etcre in coel =~
C,H30CHO dish-brown oily tzihed breeth- dry,well-ventileted lccetion,
liquid with ai iag apperatus tvey frem ary erea where the
glmend cderx: " . fire hezerd may be 2cute
Flamneble liquid
P g P R P S S R e e =T =YY F Y T Y T T T T P T £ X L -y ¢ f 31 §F ¥ ¥ 2 ¥ J - e e o = - - ap A D En Gn v T . - an Gh AD G GD oGP G WP T G0 P D e B
77, Hydrazine Claar Mquid with 3 3 2 Weer full pre- Gless tettles end cerboys in -
H,NWE, &n unenia lika ‘ tective clething wcecden bexes. Outzide stcrage is
cdcrs Flammzbla preferred, Separata from cxidiz-
liquids Highly reé- . ing meteriale such as metal cxides
dctive recucing _ . peroxides ard acids

agent. Flammeble
Tiaits 4.7% and

- e e e e e e W e e ... b o e e e e Vo ok el e ARl Wl S ot ol ) S S e St (et S D Y WY SRR B S0 S S G W PV G e G E G D S GD G SR o G GF Gn ED G G G G e AD G0 b 4D GF aN S oD

'78, Hydricdic Cleax cr pala ysl- 3 0o 0 Dicte Glass ,,eaytianvare bettleg, Pro- -
. &acid H.I. lcw scluticn cf tact zgzinst phHyeica) damags |
-hydregen icdide : i

in wetsr,, ccn- '
taining 57% hydro- . . !
|
!
!
!
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179, llyércgen Ligquefied,is co-- 31 4 00 Weer speciall pro-- Thsuldted' corterihere,tank truck =

! , lourless ,pdenless tective cletthing: cvank' cerxe.. Nutdocr: storege is

! liguidg,. Flermmeble desigred: tec rre- preferred,.Protact egeirst phy- ;

I limice 4% end 74% vart liquefied hy- eical demeqe :
at etmospharxic drecgen ceming in |
Dressure cerntect withi the. '

bicdy

-
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;82. llydrogan

&4, liydrcgen
percxide
11202

| 2 2 k| 4 % -6 P 8 9
80. Hydrcgan Colcuxlass gas or a a3 0 0 vezr full prc- Gtcre in cecl,well-ventilated -~
chlcrice  watar sdoluticn which | tactive cloth= plezce, scperata frem 211 oxi-

| - HC1 is a claarx,cclcurless ing diz*ng meterials

cx sligrtly yellcw
- - funing liquid with
h irxricating pungart

¢dox .
'61. uydrcqan COLouxless gzs or a & o o Pitto Prctact against physicel da~ -
g branids wetar soluticn which megs. Stors in coci,well-venti-

HBY is & ¢lear ¢¢lcurless

or slightly ye 115w
funing liquid

Gleaxr,cclourless Li- & &4 2 vear spaciz)

cyaanide qu;d Lcilz »g. polnt prectachive
! icy 79CF, or gas wich, clothing,
' £2int oderxr cf bittar

adlncads. Extremly
- toxic
i 63. Hydrcgen Clsar.colcurless fum- 4 Q\ [’} D:Ltco

"~ flacride  ing liquid (bgiling,

ufr peint 67€F). aquecus

gdlucion cr ges.
Highly cexic end ix-
riceacing tc eyss,skin

Colourless,cleax,vatar 2 0 1
like liquicd.Extremely

irrictating toc eyes,

gkin

Wear self-con-
tained brezth~-
ing 2pperetus

i

lJatad plece, seperete from all
cxidizing meteriale

ute~4 cyli dare ¢r cempleste- Elsctril~

ly ahsorbed in inert me- cal in.
terieal, Outside stcrage is stzlle-
preferred, Jsclete frem cicre
cthar sterege and ell pes- Clese I
"gibla-gcurces cf lignitlicn

pnad ¢arbcyz, wex Cr poly~ -

athylere bcttlas, Store in
vell-ventilaced axea, seperate
frem othar stcrege

Prctect egeainst physicel demags -
Store in ccecl,ventileted non-
cemhugtible aree in vented con-
teiners, remote from comhuetible
craanic meterials




DR S , 3 4 5 € 7 ' 8 .
. 85. Hycdrecgen Cclourless ges,ct- 3 4 0 Veer self-cen- Outside storage is rreferred,
sulfide fersive streng cder teined breath- inside stcrege ghculd be in
i,S siniler tc rctten ing epparatue 2 ccol,wall=yv-rtiletad non-
- - aggs ~ ccmbustille lccaticn
..—-------n------------------------a----------------u------'-b-------------c----n---------. Cl ‘...‘I b
"6, Hydrcxyl Whits cryetals or 1 3 3 Ditte Protsct aqgeinest physicel de- -
aaine cclcurlese liquid : . maqga. Store in cccl,non=-cembuse
- Jdny01 melting pcinc is tikrla rudildings ard seperets from
93°F , . cxidizing meateriels
§7. Iscprens Colourless,vclatile 2 4 2 Ditte Outside stcre is prefasrred, Electri-
- CR.=C(CH.,)Clm Yiguid Bociling Ineide storage sheuld be cels inrte]
2 3.7 pcinc 93CF, Flash in a steandard flammeble li- lztions
cu, polnt minus 65SF quids stcraqe rcem Cless I
| 88, Iscpropy=- COlourlegs liquia 3- 4 0 Wear full pro- Drctect eqeinst physicel da- -
lanine balew 90°F,, snme~ tactiva cloth- mege. Seperete fxrcm othsy gtoregs
(Cl3),CINK, nizgel; cder ' ing, '
- = - - D W W O G e T R S U o S O T G Y S S S 6§, S 5 G R 0 S R G (R, (En GRS B U A . G g ; - e 4P A G G 4 G T S G S S G Gn G G G G G &9 S0 e G oD
. 89, Lincan White ,cqrystalitne 26 11 0y Weer full' pro- Store ir e ceol,dry,. well=venti- -,
i CG"GCIK (a4 powdared-scliqd,, tective clotb= leted locat?en, awey from eny erea
glightly vcletdle ing for liquid where the fire hazerd mey be acute
with a2 musty oder Wear salf-con-

| . teined rreath-
| ing: epparatus
I .

- fcr pewder
l ----- ----.---.-------’_-_- -------- AR e e e O G e S 4R G u» G 9 e S L YT L ¥ L ¥ 1 1 1 ¢ 1 % X 7T 97 131 % & % 1 X L X 1 ¢ 1 ¢ L 2 ¥ r ¥ ¢ 3 X ¥ ¢ | % ¥ T T )
bo. Liquefied: 83-99%.Q), 3+ 4" 11 wWsar specirl! Insuldted ténk' trucks,tank’ Elccttigal"-
netural ges 1r13%: G, clothing design- cers,:ténk' ships' and, installe-
111G O0slr30-C3, ed tc prevent' ' berges , ticns in
0.2-1%: C,. LNG cr:tha cclé Class I
| :

vepcre fer coming:
iIn centect witn!
the lecdy

B - ——~—y
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91+ Lichium .Off-~white, cxansilv- 3 4 2 Weaxr full prctec- Metcl p:rxlls or drums, Flectrice}y:
hydride cent powder ‘ tive clcthing Store in isolated well~ installa-f"
LiK ¢ vurtileted,cccl ,dry tions in i &
- arez Cless I % ﬂ
92, Mezleic .CoLcuxless c;y 3 S ¢ .Dittc o ‘Skcre in ccca ,Ary,vell - "o
anhydrice steliline needles ve"tulated locatiou,away !
(Cl=CHCOOC)Q cr white lumps frcm eny 2rees virere the
- or rcllcta with fire hazerd may be zcute
an irritating
. cdex
93. Methacxyl&c .qclcurlass iir K] 2 2 Ditte ,netaahqd excrago iz prefar~- Electri-
&cid wid with an xad, Sfcere in cecl ,well=- cel ir-
Cl1,=C (CGH4).COQH gcid, ropulsive vertdlated rcoms stalle-
odcr tions in
Class I
94. Machyl conqurlessgwc- 2 a g ‘Veax.saif,ccn- .chtack egainzt physicel da=- Dittc,
zcrylata aaﬁila liqudd taired breathing maae, Outside storege is pre- -
Cl,=CHCOOCH, vith ar acid apparatus ferred, Mvoild gtoregs tampera- !
.cdcr, Flammable ture d4n sxcess cf 70°9C, Ssperate z
iquid from exidizing metariezle i
95. Ha:hyl Gav 2t crdina;y 3 4 0 ‘Waer fgla prc- ‘Outhde etcreae 12 praferred, cltto”
Zuinaes temparacures. Fish tectiva cleching JInside storege of gez theould i
CH3lil, ~mero lika odcr in lew e in 2 cccl,vell=ventiletad
¢CHy) uH-ad cercentretion non-ccmhustible lecaticns
(S].l3l§.::tff -------------------- --------------------------------------------------.-------- L r X X 1 ¥ I X )
96, “eckyl Colcurless gas with 2 4 taar self-g»n- Frctect 2qeinst rhysical da~- Ditte |
chlorica fairtly sweat athar- gined rreath- mege,Stcre in cocl,wall-venti- '
cuycl dal odorxy: Flemmatle irg arperetus ated zrers cf non-comhustilla ‘
LT 14dits 16, Y4 erd!! gcngtructiun,ewey from sources
17,4% : cf igniticn, Outgide sterags 1a
o prefarred




|
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97. tlecthylcicle- Celcurless 1iquid 2 3 0 ‘VWeear sslf-ccrh- Gleas bottles,ceng,steel
parceane Flash peint,kelew 20%p trined bhreseth= drums,Nutside storege is
CgligCly £lsmmakle limitet 1,0% ing apnarestuy preferred, Separete from
and B, 4t cxidizing metexiels
R TR D TR W G G W WS D D G Th 5 R 4 Gh WD SR Cn G G G5 S5 G 4 GF en @S OB e - D eh an G on SB 4D G G G GRS An O 4D 4 G YR G OGN GB GD O Gn 4 - AP D S A Sy W N S GD A D ED G5 MD NS BB P 60 G G Gn BT TR D WD S O Gy T OF G 40 G0 G ]
] 98, Mathyldi- Colcurleses ligquid 3. 3 2 Wear full pro=- Drotact 2gainst rhysicel Ditte
chlorcsi- with an rcid odor, tective cloth- demege,Outside stcrege is
" lane Flamneble limits , ing . : preferred, Seperece from
CH4lisCl, 6.0% end 55% . oxidizing meteriels
Ran en S W .. .. P------‘---------—------‘----.-—-.--.--.‘-.---------.-----------------------------------------.
99, Mezayl Cclcurless liquid 2 4 0 tear self-ccn- Drums erd tenk cers.Stcre Ditte | °
: formets Flemmelle limits tzined hreeth~ ° in ccel,well-ventilated
Ci130CHO 5% and 23%, rlesh ing appareztus arca,isclatad frem exidizing
point minus 2°€F materizlg, Keep centeiners
clorsd
--------------- -cTaerocaeccceeeeoeneeoaoeeemeanavalinhammammommem o s oo s thih ot oS e S O @ T S 0 e G D ED S D T TP e S T S G G e S o S G e o -
100, Hathyl Colcurlees liquia - 2 3 2 Ditte Prctect ageinet physicel da= Dittd
necheecry-- Flemmable limits mege, Nuteide stcreqe is pre-
late 11 7% ane Bi2%, Flagh © : férred, Seperete from cxidiz-
-——CHZC(Cna)COOchj pcint SOCF ing materiels
L T T Y Y ¥ e PR Y - s e o e T e P e o e e o T e T T o e e o e W - D B e A G0 G O T 5 @ T P D B
1101, ticcer fuel Red,orzrge or blue 3 3 3 \eesr full pre- Prctact ageinst physicel da- Dittq
- coatain liquids,with sweelt tactive ‘clodth= meqge, Stcre in e ccel,ise-
leac misty odor ing . leted well-vertilated eree,
: Comprisa a Yange Keep awey frem fire,haet end
of mixtura leac gtrong oxidizing eqents
..---..----—-..--s.-sgﬂegggg§ --------- ---db---bh&'—---------------—---h--------------—-; ------------ LT Y T
102, .erhcha- Hh;tgucriStaiiine . 2 2 0 Wear self-cch~ Drctect 2geinst phyeicel da- -
lane veclstila €cl1d ‘cr telned hreath- mzga,Store in cccl rlece,ewvey
clO"S flekas heving ing epperatus frem gourcas ¢f hzet end ig-
T incth L2111 cder nition, Separete from cxidizing
meteriels
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less crystals or

white pcvcex

2 3 4 7 e 9
103, Jitric e&cid Transperent,cclour- 3 0 o teexr full prc=- I'rotact ageinst physicel da-
HJ0, less tc yellow or tactive cloth- meqa, farerece frem metellic
red fualng,suffc- innm rewéare ,cexrbldee ,bydregan suls
. cexing, ceustic end fide,crganic acid, end crgenlic
ccrcsive sukretances '
104, Jitrceani- Y¥allcw cx crenge 3 1 -3 Dittc, Protect 2qeinst melsture 2nd
lize atcdls crystals, rkhyeicel demeqge
~02JC6h4dH2 Cankust‘ble.Flash .
pciat 390°r
) 195, Jitrcben- Olly,pele to deark 3 2 0 Ml teo Prctect zgainst freeszing ernd - _
22 yellow or Lrcwn irtarse haat,end store evey
Cgligi0, liquid,with a frem eny 2rer where the fire
charéctexlisclic cdor Feazard may he gcute
o 106, Jditxcmechane Cleer,cclourless 1 3 3 In fivre condi- Stexre in e suitebly iesclated
CH4iO, l-quid cnly slight- tions wear salf- cutdocr sterege fecllity,ba-
ly scluhla in wecer centzired breath-ceuss cf the explcsicn pcten=
Flemmea! - liquic irg erperetus tisl presentad,every pcesible
. ' mezne shculd bhe tekéen te pre-
) tact. the stcrege earee
107, Nizrcrhen. 1 Cclcurless slighcly 3 1 0 VWeear full rre- Seperete frem ccmhustihle or-
OZNC6H4OH yellow crystelline tectiva cloth- genlc cr cther readly cxidiz=-
eclid, Ccmbustible ing 2hla meterials
o sclid
108, Jdicrete- Pzle yzllow tc yel- 3 1 0 Ntte Stcre in ccel,Cry,vwell-venti=-
luare lcw sclid, Cembustible lated acea,zwey from eresas of
0,:Cl 4Cu3 eclid higtr f£ire hazerd
109, Oxelic acid Transperant,colour- 2 1 0 In fire cendl-

ftere in cocl,dry,well-verti-

tisns weer salf~- leted location,evey from any
conteired tregth-zree vhare tlra firve hazerrd mey
ing arparatus be ecuta




113, Pharol Cclcurless or 3 2 0 Ditto Store in cccl,dry,well-vanti-'
CgligOH white crystels, _— . ‘leted locetion, Outsice -
tending tc ke rad- gtcrege is preferred,

1 2 3 4 S5 6 7 : 8 - 9
110, xygen A klue liquid 3 0 0 Wear special rpre- Igolated frem cembustible -
05-1liquid tective clothing gas instelletions end .
thet will not ig- cembustihle meterials,Out- !
nite on contact gside stcrege of liquid %
vith liquid cxygen cxygen tanks is reccamerded 4?
111, Parachicn Deep-brcwn tc yeal- ¢ 1l -2 Waar spceial pre- Sctore in esreeze vhere any i
(C2H50)PSOCGH4NO2 lew liquid, very tectiva clothing epillegs frem conteiners
texic and can b2 , , will not endenqger werkers
fatel by skin cen- _ ¢r ccnteminate other me-
. tacc terials
112, Perchlcric Colcurlass,funing 3 0o 3 Wear full prectec- Pagaqant bcttle,kept in e -
aciad olly,cdorless tive clothing heavy glaes trey with lerger
Hclo, liquicd cepacity. Sapereted frem

cembugtihls meteriele,cr- .-
. nic meaterizals

- e e T W G . G S G S WD . s G S G S W Gn W D G5 G Ge G0 WS OO @B G0 4D G5 4o G G G G0 G G T GR @b T G0 G0 A Ae S Bp e W@ & I YT Y 1 T T

. dieh 1f impurities
2re prasant

114, Phosgnee Cclourless gas with 4 0 0 ‘Wear speciel pro=- Store outdocre cr in g welle
cocl, sherr pungert cder tective clothing ventiletad erea cf non-combug= =
Pciscns ges ) tirle censtruction
115, Phesrheric Hygrecsccplic,trans- 2 0 O vear self-centein- Stecre 'n ccel,dry,wsll=venti- _
acid parent sclid at ed breathing ep- leted plecs,gwey frem any
~ h3PO, rcom temperature paratus - ere2 where the fire hazard

may be acute
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| 116. Phchelic White,lustrcus crys- 2 1 0
anhydride tels cr flekas. Flam-

csu‘(coz)o makle limits: 1,7%
and 10,5%

117, Potassium White lunps cr crys- 3 0o 0

ChijCii,cool pungert,rencid eder
120, lrcpienic » colcurless liquid 2
&nhydride wich pungant cder
(CH3CI,CO) ,0  Combustible liquid
Boiling raint 336°F

121, Izorylerne ! cclcurless gas 1li- 1 4 1
Cu2=CH-CH3 guid undex prescsura
: Fleamaeble limits:

2% and 11.1%

1.82 and 12,4%

cyanids tvels with faint oder
-.----------------Q:-Q&s!SS-SMSxJQE- ------- - ap G aB 4 4B T G
118, Propicr- Colcurless liquiad 2 3 1
&ldehyde with a suffocating
CZHSCHO - fruley cder
119, Prcpicnic Cclourless liquid 2 2 0
acid with a slightly

122, Prxcrylene  Cclourless liquic 2 4 2
cxida wich etherlikes oder
Cl13CHOCH, Flzmmelle limits:
IR T 0K < (- 5. S
1123, Pyridine Cclouriess liquid 2 3 0
:SHSN Flemmelle limits:

tear sslf-cen~ Store in begs in a ccol,
telined treath- dry, well-ventileted loceztion
ing apparetus

Viear full pre- Sters in coel,dry plece

- 1

tectiwve clothing

tear s2lf-cecn=- Drume,tenk lFarges, Store Electri-

tained bresth- {n cocl,well-ventileated cel irsta
ing apperetus plece . lecicre

Class I
Ditte Outelde sterzge L2 prefer-

red, Seprrate from cxidiz-
ing metoriale

Ton teei T PO I R S S - £ - O e crafarred Tt

tto Outside stvorrge is preferred

Store in cccl,well=-ventilatad
plece, away frcm =ources cf heat,
cr ccnteminacicn

R . *n W en en D W A Gn SR R @ - .. D - T T R G S Gn b W S e - U o e S0 dh 4n &0 @n S on an €0 U 40 an o B0 W0 D UR en Gn A Gh 0 40 G TD @GR WD D EB SR D SR SR @R T G S T G G GD GD G AP Y 4D D ER OF 4B GF Gp G5 Gb 5D Gp . e

Weer full pre= Outride storega ies pre - Electri-
tective clcthing ferred,Protect ageinst cal ine

scurce of ‘ignition and stelle~
heaat tione in
Clese I

ear salf-ccn- Outeide storage ig prefar- Dittc
tained breath- red, Isolatefrem combustible
ing epparetus materlals and frem cxidizing
----------------- -’l‘gs’s!;s"}.g-------------------------
4 \ i f 4 -
Dittce Nuteicde stcrezge !g prefer Dit to

red, Isclete from powerful
cxidizing materlals




1 2 3 4 5 6 7 8
124, Socium Silvery,scft ,wacy 3 1 2 tear full rrctec~ Keep awey frem weter,
Ja mecal, Extremely dar.- tive clothing: . eavoid high temperztures
garcus in contact Store under nitrcgen or
with moisture cr kerogene
watarx
125, Scdium Whita £0lid in form 3 0 O Wear full protec- €tere in cocl,dry place
cyenide ¢ grenules, flekes tiva clothing, Seperata frcm other storags
- - - &3aCdN - - - - - cr egygs Pemove ccnteminat- end protect frem e#cids and
ed clothing * exldizing meterlale
126, deium Clear ,lustrcus crys- 2 0 0 Veer self-con- Store in dry lccetica, De¢
f luoride cels cr whits ~owder tained hreething not stcre adjacent te ecids
JdeF cr balls apparatus cr elkalis
1127, sctyrenae Colcurless liquid with 2 3 2 Ditte Outegide storeqo g pre- Ilec~
CgligCH=CH, ayxomatic cdcx, Flam=- ferred. The menomay must tr.cal]
meble limits: 1,18 be inhihited tc prevent inetel
and 6.1%, Flash point i polymerieecion letien
90°F _ : . Clese
,128. Tevrechlec- Clezr licuid with 2 0 0 Ditte Stcre in cocl,dry well-
. rcazhylsasn xild chlorcfcrm=-like ventileted plece
.- -cal =C<:l2 odcerx ‘ :
129, Tecrahydro- Colcurless liquid with 2 3 1 Ditte " Stere 1n'coc1,derk and Elesctri-
- -- furen ethar-lika odor : well ventilated erxree, cal !n~
C,l1g0 awey frem scurcee cf stealle~
Coe ltasat tione in
Clage I
30. Tsluane Ceclourless liquid with 2 3 0 Ditte Nutside stcrages ig pre- Ditto
CeligClly arcnatic cdcr.Flemmeble ferred, Saparate from oxi-

limits: 1.4% &nd 6.7% : ' dizing meatericls




iye 2

8 9

limits:

1.2% and 8,0%

3 4 5 6 7
131, Toluen-2,4-di- Watar-white tc 3 1 1 Wsar full pxo=- Stere ‘in & cceel,dry, vell-
icocyanate pale-yallew 1li- tective clothing ventileted locatiosn, Separate
CH3CGH3(NCO)2 quid.Flammable A frem cxidizing materieale
limits: 0.9% and
------ -----------—--2&§-%—----—----------------Q------------—----------------------------- - e an . G G
132. “ributylenine A cclourless li- 2 2 0 Wear self-con- Steore in & ceel ,dry.wall
(C4H9)3n quid with ocdcr tezined breathing ventileted place. Separate
like ammcnia apparatus frcm oxidizing materiels
ccmbuscible 1i- . ’
-..--.- -------------- Qé‘g ----------------------------------------------- - D e W W L L X X ¥ ¥ 1 X X X ¥ %1 & ¥ § 1 7 1 T 1 X I X J
] 133, Trichlcre- Clear liquid 2 1 0 Ditte Store in 2 cocl ,drxy,well-
ethylena mild chlorcfcrm ventilrstad place, 6 awazy from area-
CHCl=CCl2 like cder whare the fire rezard may be
acute
134, Trichloro- Cclcurla%s liquid 3 4 2 vear full prc- Outside storege ig rrefer- Flectri-
silane belcw 89°F with tective clothing red, Seperate from o5xidiz- cel in-
usml3 an acid cder ing materials stalle~
- tions in
Class I
1135, Triathznol Hygrosccpic,elka- 2 1 1 Wear self-ccn~ Stere in a ceel,dry, well- -
- amine line liquid. Com- teined rreath- ventilated locetion, Pveid cen
- (CoCl,Cl, ) gN i:siitii. Sciuble ing epparetus tact with ccrper or cepper alloye'
—.—--H.----—---‘. ------ ‘.——--: ------------------------------------ ---'-;ﬂ--------------------------------
136, Triechylemine Colcurless liquid 2 3 0 Ditte Outeide storage is pre~ Electrical
(C2H5)3u with &an ammonia- ferred., Separate from instelle-
cel cdcr.Flemmable cxidizing materials cions ir

Class 1




L 2y 488 . B 9
1 137. Trinitro- 8lightly yellowish 2 4 4 Por rescue ¢pere- This high explcsive -
benzene crysteals ticns,use ccmplate thculd be kert well away
ccu3(N02)3 protective “clothing frem Initistcr explosives;:
prctect frem physical
- demage
138, Trinitrc- Colcurleas light Yel- 2 4 4 Dbditte This high expleelive
voluene lew sclid in the fom shculd be kept well away
(N02)3C H,CH, cf cryetels flaker, : frem initiator explcsives
P ets Protect from physicel
B demage
139, vinyl ace- Colcurless liquid 2 3 2 tVeer self—ccrte4nad Duteide stcrage ie Electris
tate Flemmable limits breathing eépperetus preferred, Shculd bz cel in-

C!!zacuococll3 2,6% end 13,43 kept seperated from etalla-

cxidizing materiels tione ij
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140, Vvinyl-chlc- Cclcurless gas at 2 4 1 Dhitto ' © Outside gtorege ie Pitte
rice ordinery tempereture . preferrecd, Separeste .
cuz?cucl Flemmezlle limits: from oxidizing metarials

3.6% and 33%
141, Zirccnium Herd lustrous grayish 1 4 1 pitto Frctect egainst physical
, 2r eceles cxr pcwder damege, Isolzte frem oxie
d'zing materiais
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142, Zirccniunm Vhits lustrous 0 12 Vaar full pretac- ?eep containers tightly
cacrechle- cryscalse tive clecthing gezled; cuteide stcrage
ricde

is preferable
ZrCl‘
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PROPERLIES OF COMMUJ4 FLAMMABILS CdEHI.CALS
dazard Identificgtion Fire
_ Healtn Flanaa- Rea?- Flssh Pt. Water Fighting
. . . . © bility tivity F Soluble Phases
. L ’ 2 3 4 5 6 7
Acetopnenone 1 2 0 180 (oc) Jo 5
Acetoae 1 3 0 0’ Yes 2
Adipic acid } & 1 0 385 Jo 7
R Aspnalt (typical) 0 1 0 400+ (coc) Jdo 7
l-Bro.aopentane 1 3 0 90 No 4
dutaane 1 - 4 0 Gas iio 1
| 1-satane 1 3 0 34 Yes 2
Z-dutanol 1 3 0 75 Yes 2
dutenes 1 4 ) Gas No 1
. Butyl Acetate 1 3 0 72 Sligntly 2
Butyl Acetate (iso) 1 3 0 64 No 4
Butyl sBenzoate (n) 1 1 0 225(oc) No 7
Caloroaexane v 3 0 " 95 No 4
1-Caloropentane 1 3 0 55(oc) No 4
Cod Liver vil v 1 0 4;2 No .7
Cora 0Oil 0 1 0 490 No 7
Cottonseed Vil 0 I} 0 496 . Mo 7.

Cyclonexane 1 3 0 minus 4 o 4
Cyclonexanone 1 2 0 111 Sligatly 3
Cycloaexyl Alcoaol 1 2 v 154 Slightly 3
Cyclopentane -1 3 0 less than 20 Jo 4
Cyclopropane 1 4 0 Gas NO 1

vecane (n) . 0 2 0 115 No 5 i

‘ I




(cont.)

r.!ydrogen

1 2 3 4 3 6 7
Decanol 0’ 2 0 180 do 5
vioutyl Pntnalate g 1l 0 315 No 7
Diesel Fuel Vil v 2 0 100 min. No 5

0. 1-D ’ . or legal
Diesel Fuel il 1] 2 0 125 min. Jo S

J0,.2~D . or legal
Diesel Fuel 0il 0 2. 0 130 min. Ho 5

o, 4-0 . or legal
Dietnanolanine 1 1 0 305 Yes 6
vietnylene Glycol 1 1 0 225 Yes 6
Dietayl Pataalate(o) 0 1 0 325(oc) o 7
vioctyl Pntnalate * 0 1 0 425(oc) Ho 7
Dipropylene Glycol 0 1 0 280 Yes 6
stayl Acetate 1 3 0 24  Slightly 2
stayl Alcoaol’ 0 3 0 55 Yes =~ 2
Etayl B3enZoate 1l 1 0 greater No 7

_ ' than 204
Z-ctayloutanol -1 2 0 ‘135 (oc) No S
ﬂtayioutjl Acetate 1 2 0 130 (oc) No 5
_|Etnyloutyl Ketone 1 2 0 115(oc) Ho 5
Etnylene Glycol 1 1 0 232 Yes 6
ctael detnyl Ketone 1 3 0 21 Yes 2
-|[Fuel 0il Jo.1l .
(Range vil,Kerosine)o 2 0 100 min. No 5

or legal

Fuel 0il wo.2 0 2 0 100 min. do 5
or legal

Fael 0il Jo.4 0 2 0 130 min. No 5
or legal

Fuel Vil Jo.5 0 2 0 130 min. No 5
or legal

Fuel Oil io.6 0 2 0 150 min. No '5
or legal

Gasaoline 1 3 0 minus 45 o 4

Glycerine 1 1 0 320 Yes 6

ieptane (n) 1 3 0 25 No 4

Liexana (n) P 3 ¢ minus 7 No 4

l-nexanol 1 2 0 145 Slightly ' 3

0 4 0 Gas  Sligatly , 1




(cont.)
-1 2 3 4 5 6 7
‘|Isopentyl alconol 1 2 0 109 Sligntly 3
Isopropyl Alcoaol. 1 3 0 53 Yes 2
Lanolin ' (] 1 0 460 o 7
Lard Uil (commex- 0 1 0 395, o 7
cial or animal) :
Linseed VUil (boiled) 0 1 0 403 No 7
Laoricating Oil 0 1 0 303-450 No 7
(iaineral)
Hetnanol 52 Yes
. |Hetayl Acetate ) 14 Yes
-} 2~idfetnyl=2-Butanol 103 Slightly
2=detn¥l-2-Propanol 52 Yes
detayl Salicylate 214 ilo
siineral Oil 330 (oc) Jdo
Uctane 56 Jo
Octyl Alcohol (n) 178 No
vleic Acid ' 372 Ro
Oleo 0il 450 NO
Peanut 0il 540 o
rentane Less taan No
1-Pentanol (n) minusgiO Slightly

Z=-Pentanol
Pentanol-3
Pentyl Acetate (n)

94 Slightly
104 Slightly
77 Slightly

H O © O © H M OO Kk H H | (H W © O O M © © | | (= W
N o e o W W N WN W WE RN W M WNW W
R EEEEEEEEEEEEEE X E-EEE-EE- Y
MU N O N MBIV N WENN BN NYNON e SN WwWN N

Pentyl Benzene 150 (oc) do
Pentyl Laurate . 300(o¢) No
Pentylnapntaalene 255(oc) No
Petroleum (crude) 20-90 . No
Propane Gas No
Propyl acetate 58 Yes
Propylane Glycol 210 Yes
wuencaing Vil 365 No
Soy Bean Vil 540 No
Tallow Vil ’ 432 No
Tet?anjdronaputua- 160 o

‘lene




1 2 3 4 5 6 7
Transformer Vil 0 295 (oc) No 7
2,4,>-Trichloro- 1 1 0 Solvent No 5

phenol in solvent Flash Point
2,4,6-Tricaloro- 1 1 0 Solvent do 5
pnenol in solvent . _ Flash Point
Trietaylene Glycol 1 1 0 . -350 Yes
Turpentine 1 3 0 95 No 4
Vegetanle Vil 0 i 0 610 (oc) No 7
(nydrogenated)

Fire Fignting Phases

The nunbers at the left of the paragraphs

below correspond to the numbers in tae rigiat-hand column of Table

1. FPIRC FIGITING PHASES: Stop flow of gas. Use water to keep fire-
exposed containers cool and to protect men effecting the shutoff
If a leak or spill nas not ignited, use water spray to disperse

tae gas or vapor and to protect men attempting to stop a leak.

2. FIRE PIGHTING PHASES: Use drjpchemicdl "alcohol” foam, or carbon
dioxide; water may be ineffective (see Explanatory), but water
should be used to keep fire-exposed containers cool. If 5 leak
or spill aas not ignited, use water spray to disperse the va-
pors and to protect en attempting to stop a leak. Jater spray
may ose used to f%ush 3pills away from exposures and to dilute

8pills to nonflaumable mixtures.




d.

‘away Irowm exposures.

y

FIic FIGITING 2dAsScs: Use water spray, dry chemical, “alcoiiol"
foaa, or carsoon dioxide. Qse water to keep fire-exposed con-
taianers cool. If a leak or spill has not igniteld, use water
spray to Jisperse tne vapors and to protect'ien attempting

to stop a leak. WJater spray may be used to flush spills away

frowm exposures and to dilute spills to nonflauwmable mixtures.

FIR: FIGHTI.NG PdASEsS: Use dry caemical, foam, or carobon
dioxide. Jater umay oe ineffeétiva (see Explanatory), but wateﬂ
snould ve used to keep fire-exposed containers cool. If a
1&ax or spill aas not ignited, use water spray to disperse
tne vapors and to protect men attempting to stop a leak.

Jater spray may be used to flusn spills away from exposures.

FIge FPIGITLNG PﬁASE&: Use water spray, Jdry chemical, foamn,

or caroon dioxide. Use water to keep fire-exposed corntainers
cool. If a leak or spill nas not ignitel, use water spray to
disperse tae vapors and to provide protection for men attempt

ing to stop a leak. wWater spray may e used to flush spills

FIRE FIGUTIJNG PHASES: Use water spray, dry caemical, "alconol]
foam, or carbon Jdioxide. Water or foam may cause frothing.
Use water to keep fire-exposed containers cool. Water spray
way be used'to flush spills away from exposures and to dilute

spills to noncomoustible mixtures.

PLRE FIGITIAG PiASES: Use water spray, dry chemical, foam, or
carvon dioxide. Water or foam w3y cause frotaning. Use water
to keep firu-éxposceld containers cuol. Jater spray way be used

to flusa spills away from exposures.




CLZ?SSIFICMTTION MIN DEFINITICNS NF

CL2SSES OF DZANGEPQUS PRODUCTS

The cdefinitions reccmmended ere not cefiriticne
_in_the strict serseof th2 word. Ir prectics, thz2 aim is tc
prcvicde generzi guiderce &s tc which geceds are daréercus
and &s the class in vhich, acccrding tc their clazracteris-
tics, they should re incluced.

These definiticns are sc devised as tc previde
¥ camon rettern ecccrding to vhick it shculé@ ke pcssille
tc focrmulzte the definiticne included in the sever:zl aa-
tHonal zrd internetionzl regulzticns.

In this wegy tley pccmots uniformity in the clas-
sificaticn cf the verious cetégcries cf dengesrcus gcods
The definicions reccmmeded, tcgether with the list cf dar-

gercus prcducte, shculd cffer tc thkcse ccncerned the quidencr
they require,

Claseg 1 - Exrlosives

Clese 1 ccmprises:
‘Bxplosive substences:

Sulstance vhich is nct.itself zn exrlceive hut
which can fom zn explosive ztmcephere cf gas, vapour or
-dust ie nct included in clzss 1, except those vhich zre tcc
dangexrous tc trznsport cr those where the predéminant

hazerd ie cne zpprorriazte tc encther cleass,




‘minor Llast hezard or 2 minor pr2jection hazard or bcth, hut

.ptoducing—manr Flast cx¥ protection effecte cr bcth,

-

M explcsiva suksterce is a2 sclid or liquic
substznce (cr & mixture 6f cukstences) which is itcself
cepzkle by chemical reacticns cf prcducing azs at such 2
tempereture ené pressure znd such 2 speed 2s to ceuse da-
n?ge tc the surroundings.

A pyrotactiric sulstance is a substence or a
niitnre of substerces designed tc produce an effect *y heat,
light scurd, ges or smcke or & cemlkineticn cf these a2s the

result cf non-detcnétive self-sukstaining exothermic chemi-

cal reactisns,

Clese 1 is divicded intc five divisions:

1.1, Substerces anc¢ zrticles which heve a mess
explosicn hezerd, uhicé affect virtuelly th2 erctire lceé

precticelly instenteneously. .

1.2, Substances which have 2 projecticn hazard

but not & mase axplcsion hezard,

1.3. Substancees wvhich have fire hazerd, either a

nct 2 mezss explosicn hazarxd, -
This division ccmpris=ss sukbstznces which riee

censiderably tle radient h2at cr which burr oneafter enotherﬁ

1.4, Substarces which present nd significert

hazard.
This division comprises sulstances which presert ’

nly & smell hzzerd in the event ¢f igriticn cr initiation

aurirng transpert,




s - e e e

‘ 1,5, Very insensitive substences
This divisicn cemprisss exnlosive substznces
which zxre so insensitive thet thzre ics very little prchre-

pility of initiition cr (of) tréirsition from burning -to

Geconeticrn under nomel conditichs ¢f treksport. As a mini-

mum requiremént. they dc¢a’t expldoce in the fire tast.

Cifse 2 Kl

_ecmpressad, liquefisd cr gis-

Gggas

{ b

N

g€lye€ uncer pressure

The €léss Eémpriges:

&) Perinihent géfet vhich cerhct Ye liquefied at
mbisnt -tempericurzé. )

k) biquafis@ gésss vhich cen l’:eéthe licuid under
pressuve &t imkisht temperaturés.

) Digéclvad gizeés whiéh ¢in ke dissclved undéer

(¢ 1]

pYeBBure in & 851veht; vhich may be &lidrbed im z pcrrous

mzteriel.
d) Déeply refrigerated gasez: liquid 2ir, cxigen

2TCe.

e

£lpes 3 = Inflemmible 1iquids

Tha wcxd inflémmakle hzs the same mesning eos
Flenmezkle: Inflemmetle 14quids &re liquids, ¢ér mixtures cf
Aigadds, cr 11quids cthtzlning £51ids in eélution cr sus- .
gersion, which give cff an infléermekle vepcur 2t or relcw

§5.65C cpen teer,

L4




Clese 4 - Idflamm:ble sclids

Substences liczhle tc szpcrtanesus cembusticr ené
substenc-s which, cn centact with water, emit inflermealrle

gases,

Cless 5 - Oxidizing substences, cragznic peroxides

Thase are substences vwhich while themselves are
ncc rneceesezrily cambusctible, ma2y, generally, by yieldirg
o&@xygen, cause, cr coeatribute tc the cembustion of cther

materiil,

Cless 6 - Pciscaous (texic) érd infecticns

sukstences
Thie class comrprises: poisoncus, which give off
a poiscnous gz2s or vepcur 2rd infections sulsterces contain-

ing disease prccducing micrecorgerisme, ’

Clzes 7 - Radicective substences

A radioacuive subtance is defined as any substancei

of which the specific activity is grezter than 0,002 micrec-

curic per gremme,

Clage 8 - Corrcsives

These are substancee which, by cremical zcticn,
will ceuse severe damage when in ccntact with living tissue
cr in the case of lezkzge, will ceuse material damage or

will desctroy, the height or the means cf transpcrt,
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Cless 9 - !Mtiscallenecus dz:gsrcus subetzncee

These are substznces vhich during traaspcrt present =
dzngér not mentisned by cthe bther clesses, This clzes is

"nct essantial for the prupcse of cerrizge by rail or roed,

Classificéticn ccées

The ccmpatitility grcups ae shcown 3in classificesticn

ccdeg, shculd ke zdortaé. The definiticre are mutuelly ex-

clueive except tnat 2 sukstarce mey quelify for ccmpeti-
kility grcup S, regerdless c¢f ite inherent characteristics,
if the packeging camplies with tha defirition cf that

grcup.

Reccrmencdecicnes on packing feor clzse 1

Iﬁ principle, explosives should nct b2 packed tcgether,
‘with explcsives cf a2 Y fferent nzture. Hcwever, when such
nixed rpackirg is azl)lcwed, it shculé@ be such that er acciden-
tzl explceion of any part of ths ccntents cf the pesckeage
wculd not be ccmmuricazted tc the rsst of the ccentents,

-Each package €hculd be marked cuteide with neme of
dcs ceonterts, 2s well 2g with the net welght cf explosive
and tha greces walght cf the peckage,

When the packaging includes & double envelore filled
with water which may freeze during tranepcrt , 2 sufficient
quantity cf an anti~freeze agant shculd be added tc the
water.to preverc freezing, '

where s;gnificent internel rressure is likely tc deve~

lcp in receptecles, such recervzclee shculd be censtructed

-80 that deccnatisn sheuld not be possilrle becsuee of the




Sa')r —
A7 5 W]

" internzl rressure rise due tc interrnel
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CLI'SSIFICATION
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CODES

— e ——————— e e -

oY exterral ceusar

P

Clzssifi-

Description ¢f sulstence or article Ccmpati-
to Lte clessified bility ceticn
e v e e’ @XCUPp.. . cCCe
e T r4 3
‘P:dmgry sxpics:lve subet.:nce e A 1,1 »
Articia ccntc:ming & primary éxrlceive sub- - ) .
stance B 1,1 B
1.2 r
. 1,4 B
- s zes: = EEEET CECOCTT- ..
?r@pai‘l t eerCS"v= suhetcrce cr-cther seccn- 1.1 C
dexry deflzgrzting explosive substznces cr- - 1,2 C
article ceatiining siach axplcsive subster C 1.3 C
1.4 cC
Seccncary cetonacing =xplos:.ve sul:etence -or: - . 1.1 D
blztk powder or érticls contzinirg.e saecadary 1.2 r
detoazting. explesiva sdbstarce,in ezch- caee 1.4 r
withcat mzzns cf initieztice ard withcut 2 prc- : 1.5 D
pelling ctharge D

- PR

‘Artit:‘la ccntairi:zg a, °eco'1dary detcncting ..xplo-

sive subst"zce, withcut m2ers cf initiztion
wivh 2 prcpelling chzrge

Kd e e ==
o -

m:titla ccntciring a seccnde.ry detonating
t-xp’ltsiva Eubsténcé,with meens c¢f initia-
tion with or without propelliing cherge

ve & - .--.—-—-_-
. — =~ - -~ -~

?yro:edmic subetence, cr art.cle. cont: -zingr

a pyrataclmic substzrce ,or arti cle contzining

‘beth on explcsiva siksteace and er. illuminat~-
-ing' invendizxy ,lachrymatcry ar -emnke-prcducing
‘substznte (cthep than. a weter-zctiveted -ar-

'titla Txr one contzinisng white phosphcrus;
‘phosphide or an inflammable liqu‘d cr gel)

‘Article containing bcth an explcsive substancev'

‘end white phcsphorusg

‘Article ccntaining beth an explceive substance
sd an mflammable liqaid cr gel

Article ccnta_ning bcth o explcsive stence
&d & texic chemicel agernt ’

E

)

K

1.1 E
1.2 E
1.1 F
1.2 F
1.3 F
1.4 F
1.1
1.2
1.3 6
1.4
1.2 H
1.3 1
1.3 J
1.2 X
1.3 T




IS

Explcsive substance cr article centzining en
explosive sulstence &nd presenting & speclel
risk needing isclation ¢f ezch type L

b o s
W N
e

Substance or erticla sc peacked cr designed

that sny hazerdcus effects arising frem ec-

cddencel functioning a2re cenfined within the

peckége unlass the packzge hes leen degrzcded

Ly fire, in which case zll Frlest cr prcjection

effects are limited to tha extent that tray do

not significantly hinder cr prchibit fire

fighting cr cther emergercy respcnse affcrte

in che immedizcte vicinity of the peackage S 1.4 s

Method

Methed

Method

Method

Mzthod

Methoad

Methéd

Mathod

Method

11

13

Eyq

Eis

Inner:
Outer:

Inner:
Outer:

Irner:
Outar:

Innar:
Outer

Inner:
OQuter:

Inner:
Outer:

Inner:
Outer:

Inner:
Outar:

" Inner:

Quter:
chime

not necesszry
begs, paper, textile, rlestics

receptacles, metal, pa2par, rlastics
berrels, boxes

kage, plastics, rubter, textile
bzrrels, drums, steel removeble

tegs, plsstics, textile rubker
bezrrale, kcxes, drums

bzgs, textile, rutlker
kcxes, drums

bags, paper, waxed, plastics, textile
barrels, koxeeg, drums

bege, plestics, sheets
berrele, ‘bcxes

begs, rurber, textile
bzrrele, drums

nct necsssary .
drume, 2luminium, stael, reinforced




/!}_

L]

aMﬁnmJ

Mechcd 816

nethod 818

Methcd 521

Method r

24 -

Inner:

Outer:

Inner:
Outer:

Inner:
Quter:

Ipner:
Qutar:

Inner:
Outer:

as specified ty the compstent netiforal

.autherity

as specified Ly the competent naticnel

reuthority

ceéngs, metzl, gless plestics

‘boxes, naturzl wood

bzgs, paper, plastice, cheets
berrels, bcxes, drums

boxes, fibrelpgrd
cens, netal, paper, plzstics

bege, rubler, textifls, plastice
becxes, fibreloare




: LIST OF DANGEROUS CI'EMICPLS
Substence cr erticle L "__ . PBeazzrxcs Packing
Nunber Designeticrn Clezes Subsi-
divi- diexy  P2cking
eicn ricke methec
e W 3 1 5

1. Zmmcnium picrété,dry ¢r &énteiring
by weight, less thén 10 per cent’ ) )
water _ ;1 b E 2

2. éyclétf;methylené=€ri&iframiae
(6yclerité  hexcgere,6r RiD.X.)
Eent &ining, by weight, &t leést 15 .
peY Gent witer ¢ér &% ledst 10 per o F
‘¢éns phlegméticer ¥:1D 6:1° E 6

3. Dié&zcdiritrcphsncl ccntainirq,by
weight ,at leést 40 per cént water )
éx mixture cf élééh2ol and weter ;Y A 2 E 3

4, Diethylsneglyccl difitrite ccéntains
irg, By weight,éc least 25 per cent
Acn+<vclétile weéter<inscluhle rhlég-<

mitiser Fel D + E 7
S Dinitrcphsr¢l,dry ér &ntéinirng

by weght, lsss thén 15 pér cent oL F

wEtax ¥s1 D 6:1 E 2
6, Dinit¥cphenztes (d1kali metals)

dxy ¢r ccnteinirg by weight, lese ) ) +

thar 15 per cert water 3 C 6+1 E 2

7, Dinitrcresoréinél, dry cr GeREsins
ing by weight,less than IS par ceRf
wEtsr ¥oE D £  E2

8, Nexaiitrcdipherylamidie (dipicry¥es
mine ©¥ hexyl) ek D * E 11

9, Guaiyl nitrcéamind-guanylridere hy=
drié#ine , cedtdining by weight, &€
ls&st- 30 per ceat- watey .1 A ¥ E 3

10+ Guanyl rniitrcsaminc-guanylcetrezene
(vatrazene) , ccataining,by weight,
& lo&st 30 per cenc water cr .
mixture c¢f alcchcl and water 1,1 2 + E 3

Il, Lezd azide,ccntaining by weight,
at leesc 20 per ceac wetar cr .
mixture of 2lcchcl and water 1,1 2 + FE 3
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12, Leac¢ styphnzte (léae trinitrcrescrci-
na&ta), ccrteining by weight, £t lezst

. 20 per cent wéter cr mixture of zlechcel
and weter ; 1,1 2 + E 3

13, Mannitcel hexénitrate (hitréménnite) cen=
tainirg Ly weight, =zt lezst 40 per cant )
witex crx mixture ¢f Zlcchel &nd wiiter 1;:1 D + E 14

14, Merxcury fulminite, ccntiining ky weight,
&€ lesst 20 per ceat wéter ér mikture

¢f &locohcl #nd wicer : 1,12 +  E3
15« Nitrsglycerins,désensitized with &t
-t laast 40 psr cernt, ly weight, hda= L +
. ' veletile véter tis€lukle phlégmétiser i,i D 6.0 g 7
<

16. Nitrcglycerine, spirit ¢f, CehEsifing
Wmere tran 1 psr cent kut nét mcre ther
10 par cert nitrdglycerin in £6lutieén

ia &lechel s D+ E 17
17, HNitresterch, dry ¢r¥ 6CAEEInikg Fy o
weight, less théh 20 pér éent witsy 1,1 D + E 19
18, Nitre urees i1 D +° E2
19, Penteerythrite te&ranitrite (b3 tééry=
thritcl tstrenitréita ¢y petr) E6atéin=
ing by veight, &t lazet 25 par ésenc .
WETer Cx et leédst 15 per dert phlegma= .
© tizer 1,di D + E 6
. 20, © Penittlite, Cxy €Y EOntéinirg Ey véight, )
: legs than 15 per Gént veter 1.} D + E 13
21, Trinitreenilihé (picramide) idD 4+ E 2
22, Trinitrdphercl (picr¥ié &6id), diy ér
tdnteining, by wéight, léss €hsi 30 rer
Tent witer .2 D + E 2
23, Trinitrechlérébésisne (Piéryl ekicyidé) i.i p + E 2
24, Prtessium sal€s 6f SLEYS drométid deris ,
vatives, explésiva ¥s3C + E 21
25. S'cdiup s2lte ¢f ALtY¢ Fréméticé deriva~ , .
tives, explosive k3 C 0+ E 21
26, Tatrenitrcerilineé ’ iaan 4+ F 2

27, Trinitrcphenylmethyl-nitramine (tatryl) 1.1 p + r 1
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28,

29,
30,

31.

T 32

34.
35.

36.

37.

38.

3<,

42,

Trinitrctcluene (TNT), dry- cr coateinirg
by weight, less thea 30 per cert water 1.1

Trinitroernisole . 1,1

Trinitrctenzene, dry cr ccntezinirg, by
welght, leses then 35 per cent weter 1;1

Trinitrcterzcic ecid, éry cr centz=irning _
by weight, less than 3C per cent water 1.1

Trinitrcmetzcresol - i1
Trinitrcnephthzlene 1.1
Trinitrcrherzeccle 1.1

Triritrcresorcinecl (styphnic &acid), éry

cr centeiritg Ly veight, less than 20 per
cent wzrer cr mixture cf zlcchcl erd )
WETEX 1.1

Ures nitrate, dry cr ccateinirg by weight,
less ther 20 per cent vecter - 1,1

Ammoium ritrare ccateining mere then

0.2 per cert cf combustilble substances,
dncludiag zny crgenic substence ciélculats

ed =8 terlon, tc the exclusicen cf zny

ohtexr adced =ubstence 1.1

Ammcnium nitrzte fertilizer which is

mcre lisble tc explcde ther zmmernium

nitrete contairning 0,2 per cent cf cem=-
bustiblie substzaces, iacluding zry cr-

gznir sukstence celculzted rs carken

tr th2 exclusisn ¢, =y tther zdded sul~
sTENTE 1.1

Barium 2zids, éry or ztatzinirng ty
waight, less thar 50 per vent weter cr
&1lrchrl 1.1

CyTlrtetranethylene-terrznitramine

(IL.M.X. cr cctcgerz) tentzining ly weight

&t least 15 per cert wzter tr 2t least

10 per cert phlegmat!ser 1.1

Scdium cinitrocrthce cresclete, dry cr
contairirg by weight, lese them 15 per
cent water 1.3

Sodium picrzmzts, dry cr certziring,by
veight, less than 2C per cernt water 1.3

.
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43, 2irxccaium picremete,dry ¢r ccateinin

Ly weight, less than 20 per cert vater 1.3 C + E 2
44, Jitrcguenidine (picrite), dry cr ccatain-

ing, by weight, lese then 20 per cexnt ) i .

watex 1.1 p + E1l¢8
45, dNictrccellulose with less ther 25 per . ) N

cent water (cr zledshel) by weight 1.1 D + E 16
46, Nitrccellulcsz with lets thar 18 rer . S

ceat rlesticizing substirnce, by weZght 1.1 D + E 16
47. ditrccellulsse vith nct legs thén 25 per ) ,

.ceat zlcchcel by weight . 13 ¢C E 15
48. - Jitrccellulcsa with not lesé thih 18 par . - -

ceat plesticizing guksténée by welght 1:3¢c  + E 15
49, S-ditrcbenzotriazcl 11D +- E?2

| 50. Trinitrctenzeresulphenric 2éid 1:1p ¥ E2

51, Triritroflucrenone 1;31p ¥ E2
52, Triritrctcluere (TNT) mixed with tri< - .

nicrcltsrzene ¢r hexanitréseillene 1;1 ¥ E 2
53. Triritrotclueae (TIT) mixad with £ris . _ -

nitrckenzene 254 haxénitréstilbsne ;1D + E 2
54, Tritcrzl (TNT mixed with zluminfum) 1s1p 4 E2
55, Cyclctrimethylere~trinitremine (6yels=

nita cr hexogesne ¢r RDX) mixed with

cyclctetremathylenetecrénitremine (HMY)

cr octcgene) ,centéining by weight ac

lezst 15 per cant wéter or &t 134t 10 L. -

per cent phlegmétisar ¥kt D + E 6
56, Hexenitrostilbene rr D + E 11
$7. Hexzatcnal, cast (héexdgen niixeé with L. . - .

trinitrctoluere 2ré 2lumirnium) rser n 4 E 13
58, Trinitrcrescrcinol (styphnic #¢*d) cen~

tzining Ly weight nct lees thar 20 per -

cert water (cxr mixture cf zlcchcl and . - .-

water) 1.1 D + F 24
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PLOT PLAN DESIGN

The profile comporents of 2 complex =@ their con-
necticn, Tre mzin s2ctions cf 2 complex cr chemicel worke z2re

2. Pyroduction

b. iltii_itj.es end cammon sexvices

C. Mechenicel-erergetic zné instruments mrintensyce

4, Urben public mezintenznce werke

é. Rew meteriele, erd precucts znd ruxilizry
meteriels srerage

£. Lezéirg~unlozding platfovms

g, ¥esere weter treziment

Sections "b" thru "g”" 2re mezat to serve the main
preduction section, their zctivity being suberdinated te
easuxing the industriel prcéucticn of the complex,

Multiple connections ere achieved hatween the suxi-
lizry secticas end the prcéuctior secticn in filelde epecific
& 2ach secrion separeta2ly, their zctivity heing sulerdingted
o the rythmicel supply cf rzw materials, sele of cremical
;undnets,:nechenigcl meintenerce cf equigmeﬁt, supply ¢f Sperm
Farts, reriodicel, plenned inspectisne zzd emeraency irspecs
tion, stzrt-up ené restert-up cf process plante, licuid ef-
3luent zagd weste weter treztment so thet trair discherxrge '
shculd meet rhe requirements cf the norms in force, The
snceth .cperation of this ccmplex mechamism requires z gced
plzaning cf the‘euxilizry sectisnsg activitieg, highly quezli-
fied lebcur, tocls a2nd devices having the accuracy clese

suitatle rc necessary cperaticx:s'.

-




The ccastructica of the guxiliary sectiors shell _
keep the pece with the develcpment ¢f the prcductich sec-
ticn, by mzin cdevelopment stegee, téking cere tc lécite them
és faxr &s pcssible in the .ocnsumpt:loh tr gervicing certer

cf prcductive plants.

2. kithin the producticn sectidh, multiple cénnec=
tichs a2re established between the predéss plénte meking iup
this section in view of prccessing tertzin subpraduéts &nd
semifinished ‘prcducts. |
v The attached illustratien ghieve the &chhectidn
between the prccess plihts meking=-up & noderk refihery &ré
en ediacernt petrcchamiczl ocmplex, Frém this anelysis it
results: - )

- the sigrifieant share of tha refihery preducts
maant tc petrcchemical preceseing (prepzha, propylete,butene~
butere, iscbutezne, 9&sdline, 041, reffinzte, gas ¢il, ben-
zene, xylenes, sulphur, 2.&.9.);

- yeeycle of Ed>me petrechemical preducts tt refinery
such es (benzene~-toluene=xylene tut, pyrdlysis gastline,
pyrclysis cil); .

- the multiple tonneltions exiiting retweer refinery
preductions on tné hasd &hd the patrochenical predutticns

n the other hznd,

b, The utilities sectidn coverg 2ll the ukits secur-
ing the prcducticn cf so=~cezlled "seccrdery utllitiee”, L.e.
recycled watexr, deminerelized weter, inestrument 2ir, nitrogen
cxXyjen, procesé-ai.r, refrigeretion, concdenszte ccllact’~n

st&zions sizad up 8> 23 to secure the necegsary nquént’ty
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cf utilities =t tha bettary.limit cf each process urnit,

The lccetior cf the utilities sectién in the vici-

m

aity cr even in the consumpricr center cf the prccess units
coztributazs to the recduction cf investment valuss fér tkre

cennacrion pipes, piperecks erd power savirg £6r pumping,

©~g. The otker esuxiliary sacticas Shéll bs sizée
up zccerding tc the sracific ectivitiss they ére meant feor
by the fdecreilad drewiage.
The prcfila cemperents cf & caaplex takes well ee-
tzt1ishaC zraee within the plot plza of & ¢hamical werkse,
ﬁexainunder are given scme guidelines é%iéE:hing
the structure cf 2 rlct plen whesa main chérécterdstics 2re

prceess functicnelity enéd sefety.

2.4,1, Ircdustrial Mroez

The 2ree meant tc the ccastruction of unite made up
of severzl industrial exnterpricsae, iatercsnnected for -
operzeice i3 the process cf prcducticn cr supply cf utilities
cannon s2rvices, zccess rceds end traxgpcrtation: réepresents
2n industrizl erea. The industrizl zxzas can be o7 current
prcduction, fparrizlly occupiad cr free laads nmieant: for
furure induegcriel cenegcructloas.

Incustrizl arezs czn be classified acccrdirg tc
sevarzl criteris 2s follcws:

" 2) Acccrding tc the impertence of the industriel
areez: ]

- cf nefional intgreet

- of urkean incerast

.
R T

' Ll ) N L
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b) Rcccrding tc the specific cf the units in tke
drdustrizl aress

= Industrizl precducticn

- liquid end s51id substences stecrzges

-~ mixed: prcducticn end storeges

€) Accexéing t¢ the neture of the prccessas epplied
in the prefuctive units:
- refinery
=~ xefinery e=d petrcchemistry
- r,etrcche'xni;tzy -
' - chemiecrry
= nachize buildirg

- mecel 1n_zgy

- energetics

d) ?eccoxding to the hezexd cf the 4ndustrizl anite
in the zxea:

- explosion heza2xd

-~ f£ire hazexd

= high pclluticn ’

The lecetien of Andustrizl prees 4o the vi cinity
of wvrian cxr rurzl plzres is estzhlished by eystemetizzticm
pPlens cf the concerned places, tzking intec account the Fcl-
loving criteriz:

~ preximity cof existing access rcade, railweys =znd
rivers or ccnnectinn pcssibilities;

- avaiiability cf penproductive cx low prccuctive

leng;
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= cksarvence of arctitecturzl cdemande fer urben
devalcpment )

= uphill of a plece, judgirg by prevailing wind
direction; '

- trensperteticn means for operaticn personnel cf
chemicezl plents. )

The systenmatizaticn surveys regarding the la;d
meart fcr the industrizl zrees make an enalysis cf 211 as-
.pects concerzxing: nature of land, supply c¢f primery utilities

“transpcrtztione, environmentezl prctecticn and fu2l surply.

" 2.4.2, Plot Plen ¢f & Chemiczl Ccmplex

The plct plan ¢f 2 chemicel cemplex mezns the re-
Frezentztion in crthcgcnel prcjectién cf zll incustrizl
censtructicrns, mein equipment rcads, rellweys, riperacks,
sawers and social-administrative buildings at scale 1:5000
cr 1:2006, Parcs of the plot rlan czn 2lso be sczled tc
1:500. The atteched illustrztion shcws a plot plan of 2
hypocthaticzal petfcchemical comp lex .

One can see the arrangément of prcfile ccmpcnrents
in certain zreas cf the plot plen, as foliows: auxiliary
units, procductive plants, utilities and ccmmen seryices,
storzage tanks fam, loading-unlceding plztforms, waste water
treatment, flazres and cff geses reccvery.

The arrangement of prcfile ccmpcnents ie done ac-
cording tc the fcllewing, mcre impcrtant criteria: auxiliary
units cover all'the edministrative erd cverheuling cffices
loczted 2t & digtence cf mirimum 100 m frem the productiva

plante, cutside the he&zardeousg areaz,
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Tre prCfiuctive plents zre loceted in the flcw cf
rew meterizls, intermedi!zte ard end prcducts, in prccess
kuiléings nct bigger than 150 x 300 m,

Prcvisione shall be made betwveen the prcceés ruild-
ings for trzffic end pecdestrian access .rceds tc permit cir-
culation cf s=olid xqaterials, firc_;:nen, repairs and meintenerce
&ggrejetae and creraticn perscr.nel.‘

Utilities and ccmmecn werks zre loczted as fer as
‘possible in the grzvity certer cf process corsumers and are
built zcccrding tc ‘the develorment stéges cf the prcductive
plancs c.f the Complex. '

Stcrege tenks farmes erd loading ard unlceding
platforms are locetad by their. destination, fcr flemmzhle
liquids, liquefied gases, ccrrcsive clemical sulstences
at distances specified by fii:'e figrting regulations,

Weste vater treztiert facilitiee are lcceted out-
sice the producticn arezs. t¢ the directior cf neturecl
lend irnclinaticn, )

The plot plan shculd éivide ttre areze and facili-
‘ties intc independent risk arezs thet would ccntain, ee
nearly as possilkle, one generel type of eqnipment such as
t~énks, spheres, tullets, pipe racks, prccess units, utili-
tiees building, waste watar treatment, flares and various
‘tyres cf buildings.

;l'he fcllcwing clegsificetion ig knowvn for flemmeble

Uquid:




Cless A : Fleammzlle liqu
below 100°F (37,8°C) and 2 vVapor pressure not ex-

ceeding 40 psi (zlsclute) at 109°F.

Cless IA - hzve flesh pcints below 73°F zra &
bciling point below 100°F

Class IB - heave flesh points below 73°F ard a boil-

ing peint =zt or akcve 100SF

Class IC - heve flesh pointes ezt cr zbeve 73°F ang
" @ béiling pcint below 100°F

Class B : Combustibiz liquid has z flash pcint at or ebeve

100F, Cembustitle liquids are ze follows:
Cless II - liquids have flach points at cr zhcve
100°F znd below 140SF

Cliss III? - liquids have flash pcints =t cr above
140F and belew 200°F

Class 7"TB - liquids heve flzsh points at or sbcve
200 |

Cless C : Unstable (raactive) 1iquids zre those vhich in the

pure state or as ccmmarcially procuced or traneport-

éd will vigcrously polymerize, deccmpose, ccndense,

cr vill recome self zctive under ccnditions of sheck,

Pressure cr temperature,

id is 2 liquicd heving 2 flzch point
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3. dALARD IVSHTIFICATION,ANALYSIS

AND CUJTROL




LAZARD IDEJTIFICITION, AIFLYSIS AND

(I)EITK)L
The industri=1 risk is defmeé. unc‘er. tte férm cf
osrtein precductisr lcsses, prcheblv errvelly, or humen ce-
sueglicies &s s r?sult cf unfcreseer techaicel incidents. If
we were tc puc it intc & relat;on ve ccuid wrice:
~ R=F xS where P - risk cr aaruzl lcsses vhich might
. . ST cccur (t/yr)
. - P - frsquerncy cr rumker cf unfogeseen everte
vhich might cccur i2 &n yeer
S -.severity or everege lcss per evant
t/event X
The pcssibilities cf eprlying the relzstica cCe-
pend cn éeveral fectcrs, eamcng vhich: idsntificetioern cf risk,
ceceminaticr c¢f zccidents frequency end avarage severity
pexr event, have the highest share, |
. Undenizbly the rick identificetior remzine the
mest éifficult proklem cue tc the high multitucde ard diversi-
ty cf events (frcm gasket brezking tc equipmert fallure) whicw
mey leed tc technicel eccicdente, 2 very useful meers mey ke
the statlistics of the events in similar plents whicl mezy re-
present 2 tezels fcr identificetion of fcreseeakle ricsk,
In view cf risk identification ard determinaticn
cf the saverity and frequency of technicel events it is ne;
cessar& tc prccged tc 2 classificeticn of'the technicel ac;‘

cideﬁts, és follcws:

. 1, Commen 2ccidents whict éo rot result in plent

-




shut-écwa kbut cer ené ir injuring the nersdnnel, dieszkling
enmp lcyees tempexerily (lcw.§ntens1ty fire, acid ¢r tesic

burne, elecctrccucicr, felling, etc.)

2. Fires cf lzxge prcpcrtions, explééitns'cf‘
precess equipmert releese of zoxicus vhich mezy lez¢ te plent
geterioretion pgnd shit-cewr cver & lcag pericd >F time znd

bhumer lcsees,

3. Leng time pelluticn cf the eavirermentzl me-
cium by cextenizetion cf grenndéwezter telle cCue té the inFil-
rxzrion ¢f some chemiczl resicmes nct sukjected tc Fiocegre-

detior., ¢ischexrge tc ztmcsphere of tcxic nze=r, ate,

4, Humgn accidcnté vihich may be ctzuted by micsuse
or zbuse ¢f scme meterizls z=¢ clteniczls, such rs: pesti=
ciges, fclyuzethazes. phzrmaceuticels. _

Besed cn stzristice nzée Ly epecial exgznizzticns
the frequercy cf fzagerous zccidexts ir trude preceseing

incusixy #ncé petrcchamisctry is estimzted z= Frllewe:

Tzkle
. Sl .
Type of evenc Taruzl frequercy
e
Fire at srcrzge tzmk vitk cil or .4
petrcchenicz]l liquid preducts ’ 3.3 x 10
Explcsicr cx fire 2t liquefied gas tenk 3.0 x 107"
Explcgicn cx fire zt z prccese plznt 1.4 x 1074
Demege of equipmernt vith acnflzumzlle .5
sulgrer.cee 2.0 x 10
ASNSOERR..

»

Demzge fraquercy cf the specific equirment in

the chemicel incduscry, zccording tc the puilished Cete, 1=




given Fkersauader:

~ valve brezking 1.0 x 10-8/m

- flange lreeking ' ) 1.0 x 10" ‘/h

- compenséicr kregzking 1.0 x 10-'- /h

- pump €Y cCmpYesscy czmzge 1,0 x lbt'alh

-~ v£lve blecking in"cff” cr "c=* - |
posixicr » 1.0 x lsz/h

- gemzge of pn £lecrrxrric rentrel .
system o 1.0 x 10 °/k

"~ grorigs rerk fziluve 1;0' x ‘?1'0.;'6/.{(":
- _fipe txceking . . 1.8 x llf);é/x::-.Yr

The fcllcwizu Tteps T te tavea @uriza plint
desigr. 2né cperetion in trder tr reduce the riek:
%. Pessive steps tzken Juring tle time cf preject

&lzkcrsticn for ths prrress plzrt, i.e.

Yt

~ grcuping cf the hrzzrdscus equipmesrt 1% w2ll-
gefizend ezrees 2t the time ©f tlrt plz- executiorn, Ec thzt
the effecrs cf fire prcpegeticr ke mininized

- nee cf gze Jaetect-crs ir. 2frees presenting tlre
deager ¢f hydrecerkern veppurs relesse

-~ advenced prreeses autcnztisn, fuinishing of
doterlcckicg systems frr Flews with fire or explogicn hezexe

-~ selecticn Tf ccmstructi™r materials fer 2quip=

Wt and pipes tc witherernl the cperzting temperztuiyrees 2+d

pressures cf the prcczes rlerte




)

'-.the ‘pxocess ‘planc,

ipetrechemici]l ‘perscrimel tc tepe with, cr mitigste, the &f=

= cdesign cf fcundetlizne, reirfcrced cercrete
&nd stea2l structures es '.u:ed égeinst earthquekes cr strerng

winds,

L. 2ctive stei.\s tzker Quring the cccurrer.ce
cf thz techriczl 2ccident in view of limlting its Sistiruc-
tive effects, 2mcng which:

. = trezining <f operzticr persiiirel by €¥mulsticr
of =cciderts ir trdar tc test the persoinel cepeks 1 Y5Ey ¢F
preampt acetlien

v - meintenence 'cf endiltle &véd ¢ptic zl=im Eycten,
f moxicus znd flemmalFle ges devectrrs whick thzll Thedgize
the rreper =igrels in cese =¥ danger

- prexzution inepecticn ©f cefety vzlve cperzticon
= Taxicdic incpertive ©F €ire €ightine near:
whicl zre pert ©f -plent en u:wmert. |
Ths ‘passive .ene ETtive =teps spe?:ific tc eé&ch
precess ere 2csteklished et the =zme time with tre elarors~
tion ©f desigr dccumentzticn zmd tperztidh inktructiérs &F

Hizzerd =relysis estimzted the frequenciss #nd
xrrseguence cf accidents ctauzad by lcss cf cernteiimert &VErts;

It weneidered the pessikle Faflures cf engineéred Sistémé sird

Tecrs ©f -these arcidents,

“Tc ®implify cthe =n2lyeis, eszeh proceds utit wds
diviced .intc prccess secticrs., It wes estim#ztéd the rigk
acgdciaved with-precess sections in meny petySchamicsl dre

s
2ad ther. cempzred these estimztes tc an acceptence cri tericr




with these zreezs, incicete vhere imprcvement is needed
and where effertes to :eéucé riegk mezy be most ccst-effective,
The métiveticn fér estimating the risk of 2
perticuler sctivity i¢ éftel €8 judge vhether = level cf
risk is accepteble. ORe exaiple of 2 criterior fer ac-
ceptekle risk empérisca 1£ tre “Ecrstent risk critericr”.
A level 6f GEHETZRE risk existe wher the prc-
dict ¢f tlas fféduéﬁéy ara &€Riisésquance fcr eack category
¢f &cciderts 1§ the Samé for é11 Citégcries of zcciderts
regirdless of the level 6f éfﬂéequencg cf the'accidencs.
Tha ecietart ¥lek €rltaricn 1s & éémpletely chjective or
vaticnal CEricericn fér r’is“k"ééﬁﬁar’is’o:: when the desicion-
méker hés infiiite resourcés with whick to cffeset lcsses
frea #ccidents,

Oftsn, howévér, the level ¢f concern thezt 2
camp&ny hag £0r some tyres of dcciderts is grester ther
thét f6r other typés ¢f éééidéﬁfs. Fcr example, a cempany
n&y Le villing #¢ spend r‘es’dt'ir'ces tc reduce tte prcducts
¢f éxpectsd fr¥eduerdies drd édridsequence for acciderts trat
cculd tetally aissércy & plant (low=frequency, high cor-
sequenids #£c¢éiderdte), wvhils théy may not be willing tc spen
Wéxs €C prévent Auiddice~typs ddcidents (high-frequency,
lewsccnssquence édéi&a&td) ever if the absolute risk

&8scdidted with the tve types Sf accidents is the seanme,




In cther wcrds, the Ccmpeny exyresses mcre ccacern for
very high-ccnsequernce zccidert: and is willing tc Epend
more cthen zfeir shzre (frem an 2hedlute >fsk stzaes
roint) of meney tc reduce the zteclute ek -ef bPigt=
ccnsaquance zccidents below the absolute risk asSccats
ed with nuisa!zce-type zccidents,

. The risks 2seccirted w*th 16ss cf ceatéimment

. ' _' events in th= selected areds includad ¥wd Geaéral tyres
v ' "of :hnpac:s- szfety impzcts emd ecér&mle i imp&cts

There zre meny types ¢f Sefety impacts theé
cen affect rafirery perscrnel erd/or the gensiszl public
cutsice cthe -xrefirery,

' Eccnomic impects must be takan $3Eé corside<
ratice sirce they 2re cften tre resuit éf firde snd ex<
plcsicas,

The pcesitle eccnomic ééhrsequsnde ¢f & five

" or explosicn include business interruption, équipmert
. damzge, and inventery lcsses.v'

Besed ca the ec.cncmic riék énalysis we
develcped scme specific reccrmerndatiéhs £E6r the indivie
duzl preccese urits, The follcing sré sshe exémples of

garerzl ccnclusicns arngd reccmmerdetiénss




Coumpressors

Aggiuents involving process sections containing compres-
S0xs are tne dominant economic risk contributors.

e recoumwended tnat tae fefine;y.main;ain a regular
survgillance, iaspection, and testing program for these large,
Jwportant COIPressSors. Vibxaﬂén detestion and _psli:é:g.r_n reeogni-
tion tecanology is available to detect incipiert disruptive
caupressor failures tuat can lead to loss of containment agcei-
Jdents. A proyraw using tais -;ecmol,ogy will help reduce the
expected fregquency of couwpressor failures, tanus redueing the

econoumic risx for tne refinery.

[ ]
snclosed area

creates tne potential for explosions. Several process sections
sonsistiny of cowmpressors witain buildings have high risk
iwportances pecadse tnere is no assurance taat hydrocarbon
leaxs will pe detected and corrected before en explosion occurs
fnercfore, we recommended tnat toe refinery provide the
folloxing:
1. continaous, positive ventilation in ss'e.n_\gr,e_s._;p_r
»suildings !
Z. sonrrol roow alarms and compressor shutdowns (and iso-

lation) on aign explosive levels in tiese buildings -

selianle, positive ventilation will prevent explosive concentras

tivas frow Jdeveloping £or all but tne most severe loss of con-




.

tainnent events. Tne control room alarms will gquickly alert
operators to a potentially e‘xplosive condition so they .can
. perforu aa orderly shut-down of tne éffected system. The auto-
mai:ic cowmpressor sunutdowns will reduce tihe chance of ignition

of aay explosive mixtures and limit tne size. of the release

(in some cases).

deaters
‘ Process aneaters are tﬁe second most important component
type contriouting almost one-fifth of tne absolute risk and
one-fourta of- tne concern risk.' : |

e récoaunended taat the refinery institute a reliability
iwproveaent program for process neaters. They already had a
standard for tue Jdesign and construction of new proces. hea-
ters. Tné desiyn features in this standard, in our judgment,
reduce tne expected fregyuency of heater fires and explosions
during startup and norisal operation to a very low (acceptable)
. level. ilowever, determining whic;n process heaters should be
retrofitted and wnicn design improveuents should be made (sinde

tne retroiittinyg cost can ve large) requires a more Jetailed

Juantitative analysis.

Heat excuangers

we recouusznded a surveillance program for important
neat excnangers. rProcess section failures involving heat
éxcnangers are tue third most important type of failure. The
wost likely cause of asat exchanger failures is a leak or
r{.xpt:ur#: of tae nead flange (gasket). Recent avents at tx'm .

r,‘af.i.ne‘;y navae saown tnat :tne Jdesign of some heat e#clxanger#




is inadejyuate for their present service conditions. Reviewing
tae service versus design conditions for heat exchangers saould
pe a first step in tmis -program.

Implessenting -a surveillance program will ‘help ensure that
dimportaant a&at exchangers are vperated within design limits.
‘raé -prograim would ‘momitor tae perfcrmance of heal gasket seals
Tor critical areas, taus Teducing tae Tisk assoviated with heat

excnangers in tne Trefinery.

. Gas'cooler

Since tae tube arrangement of tne fin-fan cooler makes
Pexrtoriting adequ‘aité on~strean 1nspection Of tie tibes almost
impossiole, we recommerdal Teplatzaent of the tubes of the
recycle gas Tooler wita tubes WManufactured ©f corrosion-resis-
"tant material to Teduce tne expected frequency of accidents
Caused oy Tailutes of tmis tvoler. The refinery Should conduct
a survey to determine if taere are any other uninspectable (on
stream) fin-fan toolers in 'servive tonditions that might

warrant 1mplavement as well.

2amps

Tae wost TCommon tyge Of pump 108s Of Tontainment event is
A séal leak or rupture. ‘Momitoring tiae -';5‘e‘i."fa§cu'{ah"c"e of pump
3vais (especially fur Aot pumps) will allow for detection of
incipient failures and tne reduttion ‘o:f the ‘expatted frequency
of leaks. Periocdic use of vibration Jdetertion equipment will
allow tae refinery to detect inTipient -internal pump failures-
3ucn as bearing.fai.lures or impeller rﬁbbing - tihat could causer

puip ruptures,

- e o —— 4 S ma— ce  ewmy . mem s e o e - '




Voro9 L

If a pump rupture occurs in a pump located in a high-equip

went -density area, suca as in a pump alley, it is very Adiffi-
cult to gain access to tne area to fight the ensuing fire. any
of tue niyga-risk accident seyuences involving pumps are sequen-
ces in waica reiinery personnel aave virtually no change to
witiyate tne effects of tiie release (to isolate tie component)
pefore a suostantial amount of.damage occurs. Therefore, we

-*1  recomwendea tnat tne refihery_install fixed fire deluge systems

in #wportant pump alleys (e.g., tne Crule Unit).

A crucial clewent ia successfully coping with loss of
containient accidents is tne ability to quickly and correctly
detect and diagnose tae failure tnat has occurred. Jdany impor-
tant (nign-risk) accident sequences involve relatively.long
Jdetection tiues because tne refinery depends heavily on local
detection of relcases oy operating and maintenance personnel

or passeroy.

‘'ne importance of long detection times will be magnified
wnen proposed staff reductions are implemented at the refinery.
Tais necessarily will decrease ctne cnance of successfully cop-
ing witin accidents. Tnerefore, we reccmmen& that the refinery
provide renote-controlled video or ‘infrared monitoring of cri-
tical areas 1in tne refinery. The visual signal from these
cameras can pe fed to each operating area control room , to the
area supeirvisor’s office building, or to ﬁhe»refinery shift

superintendent’s office. ‘fnese scanning cameras will help re-

auce Jdetection tiwe for some (vut not all) accidents, tious

reducinyg refinery risk.

|
| . -




Tae petrocnemical units saould implement an incident-
reporting system tnat includes, at a minimam, the following
inforuation: |

1. the apparent cause of the incident

2. tne operator and system iésponses

3. tane timing of detection and response actions

4. tue adtual eyuipment damagé and businéss trtsrruption

costs
5. tne repair/saut=down time
6. any personnel ihjuries

7. operating staff actions to prevent similar tncidents

In addition, inspection and enginéering staff should use
tnese reports as input to an ongoing experiénce review process.
Pnis review snould examine tne implications of the incident
froa a wider perspective tnan ts possible for tie operating
starlf. specifically, tais second level réviéw should address
taese topics:

1. tae t¥ue root<cause of Eﬂe incident

2. tae potential for similar incidents clsewiére in the

refinery

3. otaer possivle outcomes of tne tncilent based on

aifferent operating condttfons Or opérator résponses

A $ystein kike tie one described could be implemented at
all units. Ulciwately, tne strengtn (or weakness) of any tnci-
Jdent-reporting system lies witn hthe people charged with the
reporciny responsioility. 'nese personnel shoulh be trained on

aow to adequately report Aignificénﬁievents.

- s g
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