Basic Hazmat Knowledge

Flt.It Kessirin Putichote, MD.



Objective

AType and toxicity of hazardous material

ASituation

APersonal protective equipment
ADecontamination



HAZMAT = Hazadous Material

Mgi éeé6aA0Oa GO6CA-7T A - yABL O]

MU-Ey UCU

1. Non ¢ Intentional (Accidental) hazmat : During
manufacturing, transportation

2. Intentional (Deliberate) : terrorism, conflict



Type & toxicity of Hazardous Material

Types Toxicity

AToxic inhalations AAcute local effect
ACorrosive agent AAcute systemic effect
AHydrocarbon ADelay effect
AToxicants AChronic toxicity

AToxic terrorism



Type : Toxic inhalations : Irritant gas

\\ High water soluble,

i Alrritant gas effect
Armmon AUpper airway & mucosal irritation

Sodiumazde ABronchial constriction
Sulfur dioxide
Intern;edlate

water soluble

Chiorine AU pper & lower airway effect

Low water soluble,
Less irritative

Wy fume AMinimal or no upper airway effect
O of narogen
Phosgens

ADelay lower airway edema

Figure 1. Distribution of the irritant gases and the site of injury in the
respiratory tract according to their particle size and water solubility



Type : Toxic inhalations : Asphyxiant

AAsphyxiant AClinical hypoxia
ASimple asphyxia :- CO2, ACvs effect
CH4, C3HS, N ACNS effect
ASystemic asphyxia :- CO AMetabolic acidosis

MetHb, CN, H2S AH2S = chemical irritant &
systemic asphyxiant

ACN & CO =no Cyanosis
AMetHb = Blue color mucosa

CAUTION & desaturation (Fe3+Hb)

Asphyxiant gas




Type : Corrosive agent

AAcids
ABases

AOxidizers

APhosphorus

Alrritant
Alocal corrosive effect

AHemolysis, MetHb

ACardiogenic shock &
hypocalcemia A QT
prolongation , tetany, seizure
(white phosphorus)



Type : Hydrocarbons
APure aliphatic HC

AMethane, Propane, Haxane

AMixtures of aliphatic HC
from petroleum
AKerosene

AAromatic HC

ABenzene, Toluene, Xylene

AHalogenated HC

ADichloromethane
ATetrachloroethylene

ASimple asphyxiant
ASedation

AComa
ARespiratory Irritation

A5 SONBI aSR KSI N
for ventricular dysrhythmias
due to catecholamine.

ASystemic toxicity



Toxicant : Rocket fuel
Hydrazines (N2H4)

Polymer chemistry




Type : Toxic terrorism

= Chemical agent
= Biological agent
= Radiological agent

= Nuclear agent
= Explosive device



wTreatment for Nerve Agent Poisoning
wWAuUtoinjectors

wW3D system

w CNBF YSY Poisdhidg] + S&a A Ol y i
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Nerve agent poisoning

G family : GA (Tabun), GB (Sarin), GD (Soman)
V family : Vx



Cholinergic Toxidrome

Darked Dim)mng

(di resis) .
crying

pin point pupils e~ N (lacrimation)
(miosis) ’

running nose

(rhinorrhea)

frothing at

the mouth™ ——__"
L

vomiting

(salivation & bronchorrhea) , o
(emesis)

www.lifeinthefastlane,com

Muscarinic cholinergic symptoms

AS ¢ Salivation UC

\

AL ¢ Lacrimation U
AU ¢ Urination Uo
AD ¢ Diaphoresis ¥ i
AG ¢ Gl cramping U
AE C Emesis 1

A3 B killer
AB ¢ Bronchorrhea
AB ¢ Bronchospasm
AB - Bradycardia
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Nicotinic cholinergic symptoms
Sympathetic Prrseympeliutic ATremor A twitching
Y e AMuscle cramps A seizure

« Confusion « Agitation
* Agitation «Coma

e AConfusion/Agitation

» Convulsions A Lacrimation
Mydriasis N / Salivation

e soncarnes AFasciculations

Tachydysrhythmia
Hypertension 'circu|a[ing ?éaldgg¥jl>’;;’ﬂhmla

Urinary retention epinephrine
Hyperglycemia ] Urinary incontinence We a k n e S S

Somatic AC

omad
; _' ) C —

M N / a5 ( N ) Neuromuscular junction

Skin (M)
(diaphoresis) " Ach ;
~ +Weakness

* Fasciculations
* Paralysis

Adrenal Medulla N

FIGURE 113-5. Pathophysiology of cholinergic syndrome as it affects the auto-
nomic and somatic nervous systems.

Goldfrank'sToxicologicEmergencies]Oed, 2015



Airway Complications
AAirway obstructions
AAltered mental status
Breathing Complications
AApnoea

ARespiratory depression
Circulation Complications
ABradycardia & hypotension
AArrhythmias



Treatment for Nerve Agent Poisoning

ANerve Agents 3 Drug Therapy ( HAZMAT )
Atropine - anticholinergic drug

Oxime- reactivators of inhibited
acetylcholine esterase

Anticonvulsantsc diazepam or
midazolam



Atropine

Atropine - blocks the actions of acetylcholine at synapses
Administration atwarm zone/ high risk areas
AFixed dosing approach (3D protocol)

Al to 3 autoinjectors according to severity

Administration atfirst aid post / hospital

A 2aSTNBaLIRZyasS || LILINRZIF OK
A2mg every 10 mins till end point

Treatmentendpoint

ADrying of airway secretions and clear lung on auscultation
APupillary dilatation should NOT be used as an endpoint



Oximes

Oximes - reactivates acetylcholine esterase at synapses

Administration atwarm zone/ high risk areas

AFixed dosing approach (3D protocol)

Al to 3 autoinjectors according to severity

Administration atfirst aid post / hospital

A5 2 & S it NJagbrodzhy & S

AStart with 112g infused over 30 mins. Repeat if necessary

Caveats

AOximesa K2 dzf R 06S 3IAGOSY 0ST2rNdeagedt IS A
and esterase becomes permanent)

AOximes are generally against and




Anticonvulsants

Role of Anticonvulsants

ATreat and prevent nerve agent induced seizures
ASedation

Administration atwarm zone/ high risk areas

ASingle dose diazepam autoinjector

Administration atfirst aid post / hospital

AMidazolam is drug of choice

AMidazolam 0.2mg/kg followed by repeat dose or infusion
AOther benzodiazepines can be used



Autoinjection

AAutoinjectors is a single use medical device prefilled with a drug
designed for easy intramuscular administration

Advantages

Aw 91 aS 2F dzaS Ay KAIK NRA] Sy dAa
Aw {LINAYy3Int2FIRSR Iftt2g¢a | dziz2zm N
Aw ' ff26a aSt¥T IRYAYAAUNY GAZ2Y
ACWA antidotes available iAutoinjectors

Aw ! GNRLIAYS
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Autoinjection

https://dokumen.tips




Nerve Gas Autoinjector
Administration



MARK | kit Diazepam

AUTOINJECTOR

YOR BUDDY USE

https://fellowshipoftheminds.com/2016

https://commons.wikimedia.org/wiki



HIP BONE

\ LATERAL
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- Hazmat basic life support (2014)




Hazmat basic life support (2014)
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Hazmat basic life support (2014)



DOSAGE SCHEME FOR
ADMINISTRATION use in

Signs & Symptoms # of autoinjectors to use:
Vapor: small exposure
» Pinpoint pupils
» Runny nose

» Mild SOB
Liquid: small exposure
’ Sw_eatl.ng il il MARK | autompgtor antld.ote kit — 1 dose initially
» Twitching H (containing atropine and 2-PAM)

- ours . :
» Vomiting May repeat x1 in 10 minutes
» Feeling weak
Both: large exposure
» Convulsions Seconds
» Apnea to Hours
» Copious secretions

MARK | autoinjector antidote kit — 1 dose initially
(containing atropine and 2-PAM)
May repeat x1 in 10 minutes

MARK | autoinjector antidote kit — 3 doses initially
(containing atropine and 2-PAM)

Hazmat basic life support (2014)




' ' ¢hLbW9/ ¢hw !3%

Mark 1 or Duodote Kit

https://dokumen.tips

Dim Darked 1 dose No

Drenched 2 dose Consider for prevention of seizure

Disable 3 dose Yes for seizureMx
and prevention of seizures




Blistering agent poisoning
Mustard



Blistering agents comparison

Sulphur Mustard 2¢C 24 hrs 2¢C 24 hrs Yes

Nitrogen Mustard 2¢C 24 hrs 2¢C 24 hrs Yes

Phosgene Oxime No blisters  Not common




Vesicants: Treatment

Vesicants withno Antidotes

ASulphur Mustard, Nitrogen Mustard, Phosgene Oxime

Key Focus

ADecontamination

AI\/Ianagement of respiratory complications

AManagement of skin and wound complications

AManagement of Eye injury

APain relief

AFull blood count as baseline test (Bone marrow suppression)
*Asymptomaticindividuals can be discharged followed u4rhrs*



Lewisite : Treatment

Key Focus

ADecontamination

AManagement of respiratory complications

AManagement of skin and wound complications
AManagement of Eye injury

APain relief

AFull blood count as baseline test (Bone marrow suppression)

Antidotes

ABritish! VUAT[ SG6AAAUS
ADimercaprol

ADimercaptopropane Sulphonates (DMPS)

A23M RA YSNDI LAIRGuda;me A y A O



Blood agent



N\

asphyxiation)
- Flushing due to vasodilatation
- Coma/seizure within30 second
- Metabolic acidosis
- Myocardial ischemia
- Hypoxic symptoms
Antidote
1IV3% Sodium Nitrite10ml A then

IV 25% Sodium ThiosulfatesQml)

Vd
o L

61 aa-a0606 T1O0EaAaOvA=edEcUYyI agiuUyaco
= adnaoeo

Seizures —— 258

Headache— ’é”’: 'h

Sweating

oy

: Flushing
Agitation < ‘ .

¢
' Shortness
of Breath



Chemical : Riot control



Also known as

Aerosols

w /[ 2fft2AR 2F FAYS a2t AR LI NIUAOf S
Intentionally to temporarily disable victims

w wWlLAR 2yasi
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Mechanism of Action

Alntense irritation to exposed mucosa or skin

Death Is Rare

w KAIK R23a8S Siac 3dz2NBX Sy Of 2aSR
Treatment

wRemoval from exposure

w wSY2@lIt 2F O2y 0l YAYIGSR Of 20 KA
w [/ 2LIA2dza 61 GSNI ANNRARIIFIGA2Z2Y

w { & YL 2 Yl (X &ondhddilBtbry) EYeSinbps &



Chemical : Incapacitating Agents



Incapacitating Agents

3t v dzA Yy dzehzlaefoy &) i)

W S5NRBGAAYSEAT LI22NI PacagshRA Y I
delirium

\
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* Thelist of possible chemicals experimented or indicddediseas CWA is huge
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Nerve agents

Vesicants

Cyanides

Pulmonary agent
(irritant gas)

Riot control agent
(Tear gas)

Incapacitating agent

Tabun
Sarin

Soman
VX

Lewisite

Sulfur mustard
Phosgene oxime

Hydrogen cyanide
Cyanogen chlotide

Phosgene

CN
CS

QNB, 3-quinuclidinyl
benzilate
Carfentanil

GA
GB
GD
VX

L

Mastard gas
CX

AC
CK

CG

Cholinergic crisis
Paralysis

Ventilatory failure
Coma

Blister formation
Chemical burn

[ng
I 3

Cellular asphyxiaA lactic acidosis
CV collapse
CNS = coma, seizure

ARDS A hypoxia
Respiratory failure

Mucosa & skin irritation

Anticholinergic toxidrome

Opioid toxidrome

Atropine
Pralidoxime

Diazepam

British-Anti-Lewisite
(BAL) for Lewisite only

Amyl/Sodium nitrite
Sodium thiosulfate
Hydroxocobalamin

None

None

Physostigmine

Naloxone




Biological Warfare agents



Df I Y RS NJSmallpox Plague Anthrax
Melioidosis SARS Tularemia  Botulism

Smallpox Viral Brucellosis
Viral hemorrhagic
hemorrhagic fever

fever
Food-Wate
safety threats




AnfectiproceSs A sg8Aa O6 OE g Ci ©Oa é a n
ABacterefantraPlagque, Tularemia, Q fever, Brucellosis, ¢
AVirusSmall pox, Viral hemorrhagic fever, Ebola, Marbu

AToxilC R BRBESAGREERAE VO 0 ABAay aC®DD
ABotulinum toxin
AStaphylococcal enterotoxin B (SEB)

AMycotoxin
ARicin




Anthrax (Bacillusanthracis

CDC : Category A_




~ ~YS

Smallpox:a 4 Abp6 O6é& 1 agi 4&aA

ASmallpox - Systemic viral disease

AcDC Category A

Ay E g Ciadotavirasa A Agi

AWorld Health Organization (WHO) _
UDainAoée-06 AoayAd
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AAOaARAa-AAREGAY E®

A 0avYoeéeéodaAiddneased
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Centers of disease control and prevention Ae 0 a Y oééoda A(\) é\l &0



Botulinum antitoxin

Trivalent
Pentavalent
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Radiological & Nuclear agents



Radiological exposure device

Radiological dispersal device

Nuclear reactor sabotage

Improvised nuclear device

Nuclear weapon

Hidden sealed radioactive source

Spreading radioactive material
A R AONZUYEO déngdNed source

Attack on reactor or sabotage
Resulting in a meltdown

Detonation of a true nuclear
bomb

Terrorist pirating & detonation of
nation nuclear weapon

High gamma source
(Cobalt-60, Cesium-137, Iridium-192)

Conventional explosion & producing
radioactive contamination

Disabling anuclear NB I Ol 2 N a
Detonation a homemade nuclear device

A one kiloton, suitcase-size, nuclear
weapon, pirated from nuclear powers




Penetrating Power of Radiation

e

a4

Uiy 1o e

rarecrebs § 1mi)

v = Eamma n = Naubron
Xray/ Photon




MODES OF EXPOSURE

FEUNE  — e rnal Exposure

Types of Radiation Exposure i

External irradiation

AgK2f SmTo2Re@

AL NI AL f mo2Re
Contamination by radioactive materials
AExternal (deposited on the skin)

Alnternal (inhaled, swallowed, absorbed through skin, or introduced through
wounds).

Incorporation of radioactive materials

AUptake by body cells, tissues, or organs (bone, liver, kidney, etc).
Combined radiation injury

Acombination of the above complicated by trauma



Units of Radiation Dosage

Gray

Sievert

Radiation

Absorbed
Dose

Roentgen

Equivalent
Man

Eponym,
In honor of Louis
Harold Gray

Eponym,
In honor of Rolf
Maximilian Sievert

0.01J/kg =1 cGy

Biological damage from
0.01 J/kg of x-rays = 1 cSv

1J/kg =100 rad

Biological damage from
1Gy of x-rays = 100 rem

High dose,
Acute exposure

Lower dose,
Chronic exposure

High dose,
Acute exposure

Lower dose,
Chronic exposure




Category 1
No Acute Disease

< 200 RADS Only nausea for
3 hours afterexposure

Chromosomal Changes
< 100 RADS

Prognosis excellent

Category 2
Hematopoietic

200-1000 RADS Nausea,
Vomiting, Diarrhea

Pancytopenia 4-6 weeks
postexposure

Lympiocytes

Granulocytes

Pla telis

RBC

Category 3
Gastrointestinal Syndrome

1000-5000 RADS
Nausea Vomiting,
Diarrhea, Fluid
loss

Hematopoietic
Prognosis grave
DEATH in 2 weeks

Category 4

Neurovascular Syndrome

Tremors, Ataxia. Within 30
minutes: Nausea, Vomiting,
Diarrhea, Decreased Blood
Pressure

DEATH within 2-5 days.
No prognosis

LD50/301In humans
=400-450RADS

Recovery takes 8-12 weeks

Hemorrhage & Infection
Complicate prognosis 50%
DEATH rate in 30 days




AHCP realize that
1. Radiation dose not cause immediate death

2. Radiation dose not cause immediate burn or other wound

3. Exposure to radiation alone is not a medical emergency and
is not a threat to responders



Acute Radiation Syndrome (ARS)

AOrgan systems effected following high A4 Phase of ARS
dose
1.

ABone marrow A Lymphocyte (first)
A Gastrointestinal

Prodromal : early S&S

2. Latent : Critical cell
populations declining

ACVS/CNS
A Skin 3. Manifest ill
AARS requires 4. Recovery od Death

AHigh dose > 00 cGy (100 rad)
AHigh dose rate, usually seconds to hours
A Penetrating radiation



Radiation iliness triage table in prodromal phase

Onsetof vomiting
Incidence %

Diarrhea
Onset
Incidence %

Temperature
Onset
Incidence %

Headache
Onset
Incidence %

cConsciousness
Onset
Incidence %

1-2 h <1h < 10 min
70-90 100 100

Mild to moderate Heawy
3-8 h <1t
<10 100

Normal >38.5C High fflexer
>1-2 h <1
>80-100 100

Slight Moderate Severe
4-24 h 1-2 h
50 80-90

None to mild

Normal Normal Normal
secttomin
100 €55y

Uncomnsciausdor



Latent phase duration based on
absorbed dose of radiation
1-2 Gy A21-35 days
2-4 Gy A18-28 days
4-6 Gy A-18 days
>8 Gy A0 day



Critical ill ARS

Andrews Lymphocyt&ormogram

AOrgan systems effected following high dose
ABone marrow A Lymphocyte (first)

AGastrointestinal A N/V/D, sepsis, Gl bleed NORMAL
ACVS/CNS A cerebrl edema RANGE

MODERATE

AARS requires
AHigh dose > 100 cGy (100 rad)
AHigh dose rate, usually seconds to hours
A Penetrating radiation

e
kg
-
S
z
_
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=
=
=
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=

SEVERE INJURY

VERY




Radiation Treatment : Decontamination

Respiratory

AAdequate ventilation & oxygenation

Skin decontamination

ANot necessary for irradiation exposure
ARadioactive gas exposure : Radon, Xenon-133

Skin & hair decontamination for contact with solid, liquids or aerosols
ARemove everythings
ATepid water + liquid soap
APay close attention to skin fold
AGently dab skin where water is not available
A Avoid vigorous scrubbing



Screening — slow and tedious

AR\
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Radiation Treatment : internal contamination

Alter absorption
ADecontmination
Antidote administration

AcCalcium and/or Zinc DTPA for
A Americium (Am)
A Curium (Cm)
A Plutonium (Pu)

APotassium iodide for
A lodine (1) 125 & 131

APrussian blue
A Cesium (Cs) 137
A Thallium (TI)

Basics

AContinually reassess ABCs
ATreat accordingly
AChange catabolism

ANot applicable

Distribute differently & enhance
elimination

ADTPA
APotassium iodide
APrussian blue

AForce water intake & diuresis for
Tritium internal contamination



Explosive Device



Blast effect

ADirect blast injuries : primary Bl
AShock wave
AThermal (fire) o
AY(l- @6¢71 a0-AAxe- A
AA6aUOOyVECUY A5 OAO
Alndirect blast injuries : Secondary &
Tertiary Bl
ADebris come with thewindy é € @ 0 é O U
A ablaist wave ;
AAeé 6aa- 1T Ui &gblastwheeé 8 4 @
AAUA &Ry aldtwavedaObrAasAEAED A |




BLAST INJURIES

ATreatment of Blast Injuries from a Nuclear Attack
ABlunt trauma
APressure Trauma
AAieoE@6c¢eéeuOAgi U7 O
Ay AibefbolismE 6 AA 6 & E6 OA GieAbolism i A -ae@ &
AanAéeyegi O
AA 100% oxygen, positive pressure x - 6 ECO0y UC U
Al 6 Aée EXIO-aROBAUE A- UT UORAAEIT - 64
A Thermal Injuries
AEye Injuries
Aflash blindnessy A 6 O Exd-8oe SO & 6U 6 U
ARetinal scarringy AG OEU OUT Ox6eadoéET Uanfeéod



Situation in Thailand



VEC BRI ngkifﬂg QY
O S T
b R, (8

5 “\\' \'/'
S LR <
L BT ) m‘\ ~

,///;’(" |

i

METHANOL

1230+




NFPA 704

SyStem & NFPA Rating Explanation Guide ¢

HEALTH HAZARD

4 = Can ba lethal

3= Can cause serious
or parmanant injury

2= Can cause
temporary
incapacitation or
residual injury

1 = Can cause significant
irritation

0= No hazard

ALK = Alkaling
ACID = Acidic

COR = Comosive
O = Oxidizing
*& = Radicactive

W = Reacts viclently or
explosivaly with water
= Reacts violently or

WOX  explosively with
water and oxidizing

SPECIAL HAZARD

FLAMMABILITY HAZARD

4 = R v apesriieas
mirvil raemallly Biare
mi mcErmmal
Bl W el 0 Lol

A = e el | Rl
urnadar alrmacasi mil
awrrisnt
termperaiuros

Fwm ffpami by hnmiaad oF
high amiklasnt
0l W el LT e
ELerm

= Pelliami Ewim o rae i st

balcre Ignlilcn cmrn

Feretel 1] 4
= Wil not hurm

= May sxplods at
narmal mperatlures
arvd proaaunes
= May axplods at high
tomparaturs or shock
= Vialiprl charmieal
ehange &t high
I e a i Ure S o
[ TR gt
1 = Maormally stale. High
Tl e e LS v
unsiable
0 = Stahila

INSTABILITY HAZARD

This chart for reforence only - For complete specifications consult the NFPA 704 Standard




NFPA 704 system

{ Back DOT Hazard Classifications
Class 1 - Explosives ﬂ 6 mfim 1'l ')
FLAMMABLE COMBUSTABLE
GAS
Class 2 - Gases

&

ORGANIC OXIDIZER POISON

Class 3 - Flammable liquids (and...

PEROXIDE
Class 4 - Flammable solids; Spo...

Class 5 - Oxidizing substances a...

4>
= B A
CHLORINE POISON

Class 6 - Toxic substances and I... GAS RADIATION

Class 7 - Radioactive materials

A

RADIOACTIVE EXPLOSIVES

Class 8 - Corrosive substances MATERIALS "

Class 9 - Miscellaneous hazardo...




l \p p I i Cati O n Search by ID Number

Placard ID #1230 found - Methanol,

Methyl alcohol

Tap Here For Details...




WISER User Profile

Application

Search Known Substances

Browse By Category

Help Identify
CHEMM

Tools

Phosgene
Toluene

Carbon Tetrachloride

Alcohol




Application

ERG 2016

Search by Name or UN

Search by Image

Browse Guide Pages

Reference Material

ERG 2016

Guide 131

Guide 127

erin, solution in al

Guide 124

Chlorine




Application

MICROMEDEX MICROMEDEX

OFAX
S NTIALS

PEDIATRICS
ESSENTIALS

| MICROMEDEX §

ACTIONS |

ERG 2016

SEARCH

/A Search by Name or UN

Search by Image

Browse Guide Pages

Reference Material

DOT406, TC406, SCT-306
Non-pressure Liquid Tank
ABOUT (MC306, TC306)

e ERG 2016 Non-pressure Liquid Tank

MC338, TC338, SCT-338
Cryogenic Liquid Tank
(TC341,CGA341)

Cryogenic Liquid Tank

DOT407,TC407, SCT-307
Low Pressure Chemical Tank

(MC307, TC307)

| A Praceiira Chamiral Tank

@



ERG 2016

< Back Guide 131

GUIDE 131 ERG2012

UN 1230

UN 1230

Methanol

FIRST AID

DOT406, TC406, SCT-306

Non-pressure Liquid Tank
(MC306, TC306)

MC338,TC338, SCT-338
Cryogenic Liquid Tank
(TC341,CGA341)

Cryogenic Liquid Tank

DOT407,TC407, SCT-307
Low Pressure Chemical Tank
(MC307,TC307)

| mar Praceiira Chamiral Tank

()

FLAMMABLE LIQUIDS - TOXIC

POTENTIAL HAZARDS

HEALTH

+ TOXIC; may be fatal if inhaled, ingested
or absorbed through skin.

* Inhalation or contact with some of these
materials will irritate or burn skin and eyes.

+ Fire will produce irritating, corrosive and/or
toxic gases.

* Vapors may cause dizziness or suffocation.
* Runoff from fire control or dilution water may
cause pollution.

FIRE OR EXPLOSION

+ HIGHLY FLAMMABLE: Will be easily
ignited by heat, sparks or flames.

« Vapors may form explosive mixtures with
air.

+ Vapors may travel to source of ignition and
flash back.

* Most vapors are heavier than air. They will
spread along ground and collect in low or
confined areas (sewers, basements, tanks).

A\
(!

EMERGENCY RESPONSE

FIRE

CAUTION: All these products have a very
low flash point: Use of water spray when
fighting fire may be inefficient.

Small Fire

- Dry chemical, CO,, water spray or alcohol-
resistant foam.

Large Fire

» Water spray, fog or alcohol-resistant foam.

* Move containers from fire area if you can do it
without risk.

« Dike fire-control water for later disposal; do
not scatter the material.

+ Use water spray or fog; do not use straight
streams.

Fire involving Tanks or Car/Trailer Loads

- Fight fire from maximum distance or use
unmanned hose holders or monitor nozzles.

+ Cool containers with flooding quantities of
water until well after fire is out.

+ Withdraw immediately in case of rising sound
from venting safety devices or discoloration of
tank.

« ALWAYS stay away from tanks engulfed in

+ Ensure that medical personnel are aware of
the material(s) involved and take precautions
to protect themselves.

* Move victim to fresh air.

+ Call 911 or emergency medical service.

+ Give artificial respiration if victim is not
breathing.

* Do not use mouth-to-mouth method if
victim ingested or inhaled the substance;
give artificial respiration with the aid of a
pocket mask equipped with a one-way
valve or other proper respiratory medical
device.

» Administer oxygen if breathing is difficult.
» Remove and isolate contaminated clothing
and shoes.

* In case of contact with substance,
immediately flush skin or eyes with running
water for at least 20 minutes.

» Wash skin with soap and water.

* In case of burns, immediately cool affected
skin for as long as possible with cold water.
Do not remove clothing if adhering to skin.

+ Keep victim calm and warm.

« Effects of exnosure (inhalation. inaestion or
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UN number

1
No

1001
1001
1002

1003

1003

1008
1005
1006
1006
1008
1008
1009
1009
1010
1010

1011
1011
1012
1013

Guide  Name of Material
No

112 Ammoniam nitratefuesl ol

MIXtures
Blologloal agents
Blasting agent, n.o.s
Exp 0/
Explosive B
Explosive (

Bxplosives, division 1.1, 1.7

13108000
Explosives, division 1.4
Tox
Acetylone
Acetylene, dissolved
Alr, compr od

Alr, refrigerated liquid
(eryogenic liquid)

Alr, refrigerated liquid
(eryogenic liquid), non

pressurized
125 Ammonia, anhydrous
125 Anhydrous ammonia
121 Argon
121 Argon, compressed
125 Boron trifluoride
125 Boron trifluoride, compressed

126 Bromotrifluoromethane

126 Refrigerant gas R-1381

116P Butadienes, stabilized

116P Butadienes and hydrocarbon
mixture, stabilized

115 Butane
115 Butane mixture
115 Butylene
120 Carbon dioxide

1D Gulde Name of Material
No, No

Carbon dioxide

Oxygen and Carbon diox

mixture, comprassed

Carbon dioxide and Nitrous

xide mixture

126 Nitrous oxide and Carbon

floxide mixture
1016 119 Carbon monoxide
1016 119 Carbon monoxide, compressed
1017 124 Chlorine
1018 126 Chlorodifluoromethane
1018 126 Refrigerant gas R-22
1020 126 Chloropentafivoroethane
1020 126 Refrigerant gas R-11¢

21 126 1.Chloro-1,2,2,4
tetraflyoroethane

21 126 Chlorotetrafiuoroethane
126 Refrigerant gas
126 Chlorotrifivoromaethane
126 Refrigerant gas R-13
1023 119 Coalgas
1023 119 Coal gas, comprossed
1026 119 Cyanogen
1026 119 Cyanogen gas
1027 115 Cyclopropane
1028 126 Dichlorodifluoromethane
1028 126 Refrigerant gas R-12
1029 126 Dichlorofluoromethane

1029 126 Refrigerant gas R-21

ame of substance

.

3
3
S
S
=
—_
3
—
=
2
2

\

Acetyl bromide
Acetyl chioride

o o tat

Acetylene tetrab
Acetyl lodide

Acetyl methyl carbino
Acid, sludge

Acid butyl phosphat
Acridine

Acrolein, stabilized
Acrolein dimer, stab
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