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Operations Level Operations Level 

Responder ReviewResponder Review
Special Hazards Training BranchSpecial Hazards Training Branch

Massachusetts Firefighting AcademyMassachusetts Firefighting Academy
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Carbon Monoxide +Carbon Monoxide +

Hydrogen Chloride +Hydrogen Chloride +

Hydrogen Cyanide +Hydrogen Cyanide +

Phosgene +Phosgene +

Ammonia +Ammonia +

Chlorine =Chlorine =

??

Residential Building FireResidential Building Fire
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UN 1193 MEKUN 1193 MEK

SPCSPC

OROR

CPC ?CPC ?
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THERMAL THERMAL 

PROTECTION PROTECTION LIMITED LIMITED 

TO NO CHEMICALTO NO CHEMICAL

PROTECTIONPROTECTION

NO THERMALNO THERMAL

PROTECTION BUT PROTECTION BUT 

VAPOR/LIQUID VAPOR/LIQUID 

PROTECTIONPROTECTION
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Hazard & Risk AssessmentHazard & Risk Assessment

Rescue Rescue -- Is the First Tactical Priority Is the First Tactical Priority 
considered during a hazmat incidentconsidered during a hazmat incident

Line of sight rescueLine of sight rescue

Tier II/III, SPC, SCBA, Tier II/III, SPC, SCBA, 

Vapor Control/Vapor Control/

Emergency Decon LineEmergency Decon Line

Keep Me Safe DetectionKeep Me Safe Detection
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Hazard & Risk AssessmentHazard & Risk Assessment

Just what are we looking for ?   Just what are we looking for ?   ““CluesClues””

What you hear (dispatch) ?What you hear (dispatch) ?

What you see (windshield) ? What you see (windshield) ? 

What you hear (bystanders)?What you hear (bystanders)?
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Hazard & Risk AssessmentHazard & Risk Assessment

Just what are we looking for ?Just what are we looking for ?

Clues:Clues:

Transportation Transportation –– ERGERG

NIOSHNIOSH

Placards/PapersPlacards/Papers

Fixed Facility Fixed Facility –– NFPA 704NFPA 704

NIOSHNIOSH

MSDS/SDSMSDS/SDS
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““FIRST DUEFIRST DUE”” referencesreferences

Hazard & Risk AssessmentHazard & Risk Assessment
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Hazard & Risk Assessment Hazard & Risk Assessment 

Keep Keep EmEm Safe DetectionSafe Detection

O2/CO/LEL/HCN              O2/CO/LEL/HCN              RadRad Heat Heat 

pH pH M8/M9M8/M9
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WHAT IS YOUR MISSION ?WHAT IS YOUR MISSION ?

Rescue:Rescue: Line of SightLine of Sight

KEEP OUT OF PRODUCT !!KEEP OUT OF PRODUCT !!

Body Recovery: Body Recovery: No RushNo Rush

Plumbing or Product Control: Plumbing or Product Control: No RushNo Rush

Crime Scene: Crime Scene: No RushNo Rush

Environmental: Environmental: No RushNo Rush
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YOUR OPTIONS:YOUR OPTIONS:

Life HazardsLife Hazards-- Call a HM Tier II/IIICall a HM Tier II/III

Hazard & Risk AssessmentHazard & Risk Assessment
GO or NO GOGO or NO GO

Initial EvacuationInitial Evacuation

Solid = 75Solid = 75’’

Liquid = 150Liquid = 150’’

Gas = 300Gas = 300’’

Defensive Defensive -- KEEP OUT OF PRODUCTKEEP OUT OF PRODUCT

KEEP OUT OF PRODUCTKEEP OUT OF PRODUCT

Establish Control ZonesEstablish Control Zones
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WHATEVER ACTION YOU TAKE, JUST WHATEVER ACTION YOU TAKE, JUST 
DONDON’’T POSE FOR HOLY PICTUREST POSE FOR HOLY PICTURES
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HazHaz--Mat DefinitionMat Definition

Material that poses an unreasonable Material that poses an unreasonable 

risk to the health and safety of risk to the health and safety of 

operating emergency personnel, the operating emergency personnel, the 

public, and or the environment if it is public, and or the environment if it is 

not properly controlled during not properly controlled during 

handling, storage, manufacture, handling, storage, manufacture, 

processing, packaging, use and processing, packaging, use and 

disposal or transportationdisposal or transportation
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Hazardous occupancies should be identified Hazardous occupancies should be identified 

during Preduring Pre--Incident PlanningIncident Planning
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Using senses of smell, touch or taste isUsing senses of smell, touch or taste is

unsafeunsafe !!

GoodGood

Not GoodNot Good

Sight and hearing Sight and hearing 

are the only are the only 

senses used !senses used !
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Hazardous Materials can be found Hazardous Materials can be found 

anywhere including:anywhere including:

Private homes;Private homes;

DoctorDoctor’’s offices;s offices;

Hardware Stores;Hardware Stores;

Supermarkets;Supermarkets;

Fire Stations;Fire Stations;

And So On ! And So On ! It is It is 

not just chemical not just chemical 

facilities, trains, facilities, trains, 

trucks, etctrucks, etc……....
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Hazmat incidents are more complex Hazmat incidents are more complex 

than other types of emergenciesthan other types of emergencies
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SHELTER IN PLACE (S.I.P.)SHELTER IN PLACE (S.I.P.)

““People inside a building should remain People inside a building should remain 

inside until the danger passesinside until the danger passes””
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SHELTER IN PLACE (S.I.P.)SHELTER IN PLACE (S.I.P.)

Close all windows, doorsClose all windows, doors

Monitor local TV and radioMonitor local TV and radio

Reverse EReverse E--911911

Shut down the HVAC SystemShut down the HVAC System
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EvacuateEvacuate

Moving people threatened to a safe areaMoving people threatened to a safe area

One Factor that changes evacuation, One Factor that changes evacuation, 

wind directionwind direction
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Evacuate or SIP or BothEvacuate or SIP or Both

No preferred methodNo preferred method

Not an easy decisionNot an easy decision

Risk Based ResponseRisk Based Response
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IsolateIsolate-- Keep people not directly Keep people not directly 

involved away from the incidentinvolved away from the incident
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The APIE ProcessThe APIE Process

RISK BASED RESPONSE FRAMEWORKRISK BASED RESPONSE FRAMEWORK
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VERIFY & QUESTION VERIFY & QUESTION 

Fire Alarm/Dispatch InformationFire Alarm/Dispatch Information
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Building/Facility IncidentBuilding/Facility Incident

Exact location of the BUILDING/PLANTExact location of the BUILDING/PLANT

Inside or Outside of a buildingInside or Outside of a building
Commercial/Residential or Mixed Commercial/Residential or Mixed 
UseUse

Building Markings (NFPA 704)Building Markings (NFPA 704)

Type of BusinessType of Business

PrePre--Incident Plans/MSDS AvailableIncident Plans/MSDS Available
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Control Centers ResponsibilityControl Centers Responsibility

CLUES ?CLUES ?
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CLUES ?CLUES ?

Building/Facility IncidentBuilding/Facility Incident

PrePre--Incident PlansIncident Plans ResourcesResources
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CLUES ?

•• What would What would 

happen if the happen if the 

Patriots hit the Patriots hit the 

field without a field without a 

game plan?game plan?

WhatWhat’’s The s The 

Game Plan?Game Plan?
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PROBLEMPROBLEM

Container TypeContainer Type

How much material is involved ?How much material is involved ?
Spill Spill 
Leak Leak 
Release Release 

Explosive Devices?Explosive Devices?
Suspicious PackagesSuspicious Packages
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Exact location of the HIGHWAY incidentExact location of the HIGHWAY incident

Direction of TravelDirection of Travel--NB/SB/EB/WBNB/SB/EB/WB

Type of VehicleType of Vehicle
car/van/suvcar/van/suv
freight truckfreight truck
tanker trucktanker truck

DOT Placards & MarkingsDOT Placards & Markings
Shipping Papers AvailableShipping Papers Available

HIGHWAY INCIDENTHIGHWAY INCIDENT
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PROBLEMPROBLEM

Container TypeContainer Type

How much material is involved ?How much material is involved ?
Spill Spill 
Leak Leak 
ReleaseRelease

SolidSolid--LiquidLiquid--Gas ? Gas ? 
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CLUESCLUES !!

Highway/Railroad/WaterwayHighway/Railroad/Waterway

Vehicle Type;Vehicle Type;

Tanker TruckTanker Truck
Freight TruckFreight Truck
RailcarRailcar
VesselVessel

Vehicle markings or PlacardsVehicle markings or Placards

Shipping Papers AvailableShipping Papers Available
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CLUESCLUES

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 42 

DEPARTMENT OF FIRE SERVICES
Hazardous Materials Training Division

CLUESCLUES
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CLUESCLUES
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CLUESCLUES
CLUESCLUES

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 45 

DEPARTMENT OF FIRE SERVICES
Hazardous Materials Training Division

NOT SO OBVIOUS CLUESNOT SO OBVIOUS CLUES
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CLUESCLUES
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NOT SO OBVIOUS CLUESNOT SO OBVIOUS CLUES

What is it? Butylated HydroxytouleneWhat is it? Butylated Hydroxytoulene

Major Uses: FOOD ADDITIVEMajor Uses: FOOD ADDITIVE

Its also put in the cardboard of cereal and Its also put in the cardboard of cereal and 

macaroni boxes as a preservativemacaroni boxes as a preservative

What is it used for?: What is it used for?: 

AnAn antianti--oxidant in embalming fluidoxidant in embalming fluid

What does it do to you? BHT dust is irritating if What does it do to you? BHT dust is irritating if 

in contact with the eyes, nose or throatin contact with the eyes, nose or throat

Just because it has a Just because it has a scary namescary name doesn't mean it's all that bad. doesn't mean it's all that bad. 
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TRANSPORTATION INCIDENTTRANSPORTATION INCIDENT

Exact location Exact location 

SUBWAYSUBWAY

AMTRAKAMTRAK

AIRPORT TERMINALAIRPORT TERMINAL

SEAPORT TERMINALSEAPORT TERMINAL
WHARF/PIER/DOCKWHARF/PIER/DOCK
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PROBLEMPROBLEM

AccidentsAccidents

Explosive Devices ?Explosive Devices ?
Secondary DevicesSecondary Devices
Suspicious PackagesSuspicious Packages

Biohazard ReleaseBiohazard Release
Chemical ReleaseChemical Release
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CLUESCLUES

Multiple victimsMultiple victims

Signs & SymptomsSigns & Symptoms

(SLUDGEM)(SLUDGEM)
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MINOR EVENT OR MCIMINOR EVENT OR MCI

What happened ?What happened ?

Injuries ?Injuries ?
How Many ?How Many ?
Trauma/BlastTrauma/Blast
InjuriesInjuries

NonNon--TraumaTrauma

CBRN/Chemical/CBRN/Chemical/
Bio/Delayed/Bio/Delayed/
Radiation/NuclearRadiation/Nuclear
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GEOGRAPHY/TOPOGRAPHYGEOGRAPHY/TOPOGRAPHY

Area GeographyArea Geography

Densely populatedDensely populated

RuralRural

LowLow--lying arealying area

WaterwaysWaterways
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HowHow’’s The Weather ?s The Weather ?

VERIFY !VERIFY !

WeatherWeather
Current/Change Current/Change 

Wind speed & Wind speed & 
directiondirection
““Wind out of the __Wind out of the __””

oror
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Heat Index ChartHeat Index Chart

TemperatureTemperature

Heat/Cold IndexHeat/Cold Index
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SOLID/LIQUID/GAS

What is the material ?What is the material ?

Physical Properties MP, Physical Properties MP, FrzFrz P, MW/SG, VDP, MW/SG, VD
FP, IT, LEL & UELFP, IT, LEL & UEL

Remember Remember 

the NIOSH the NIOSH 

Book ?Book ?
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LIGHTER THAN AIR GASLIGHTER THAN AIR GAS

HAHAHAHA--MICEMICE 44--H MEDIC ANNAH MEDIC ANNA

HHydrogenydrogen HHydrogenydrogen
AAmmoniammonia HHeliumelium
HHeliumelium HHydrogenydrogen CyanideCyanide
AAcetylenecetylene HHydrogenydrogen FluorideFluoride
MMethaneethane MMethaneethane
IIlluminatinglluminating GasesGases EEthylenethylene
CCarbonarbon MonoxideMonoxide DDiboraneiborane
EEthylenethylene IIlluminatinglluminating GasesGases

CCarbonarbon MonoxideMonoxide
AAcetylenecetylene
NNeoneon
NNitrogenitrogen
AAmmoniammonia
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An ExampleAn Example
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CALCIUM CARBIDE  +  H20        ACETYLENE GASCALCIUM CARBIDE  +  H20        ACETYLENE GAS

METHANE & PROPANE THERMAL CRACKINGMETHANE & PROPANE THERMAL CRACKING
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Various acetylene low pressure cylindersVarious acetylene low pressure cylinders

15 psi Storage Pressure 250#15 psi Storage Pressure 250#
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Flame Temperature  Flame Temperature  

4217 in air4217 in air

5710 in oxygen5710 in oxygen

MW: 26MW: 26

FP:FP:

IP: 11.40IP: 11.40

RGasDRGasD: 0.91: 0.91

VP: 44.2 VP: 44.2 atmatm

UEL: 100%UEL: 100%

LEL: 2.5LEL: 2.5
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Calcium silicateCalcium silicate--

sand lime and sand lime and 

asbestoesasbestoes

Filler Looks solid Filler Looks solid 

but actually is 92% but actually is 92% 

NothingNothing

Prevents pockets of Prevents pockets of 

free acetylenefree acetylene

Cylinder is filled Cylinder is filled 

with acetone before with acetone before 

acetylene is pumped acetylene is pumped 

into it.into it.

Dissolved in acetone Dissolved in acetone 

acetylene is stableacetylene is stable
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Acetone or DMFAcetone or DMF

Soft Plug melts Soft Plug melts 

at 212 at 212 ‘‘ FF
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Decomposing acetylene Decomposing acetylene 

flame can propagate flame can propagate 

back into its cylinder. back into its cylinder. 

Fire may appear to be Fire may appear to be 

out. Unless a cooling fog out. Unless a cooling fog 

stream is kept upon it, it stream is kept upon it, it 

will probably explode.will probably explode.

Straight streams will Straight streams will 

knock unsecured knock unsecured 

cylinders over ! Use Fog cylinders over ! Use Fog 

streamsstreams……
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Acetylene IncidentAcetylene Incident

Why we donWhy we don’’t store Acetylenet store Acetylene

in a closed up vehicle !in a closed up vehicle !

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 69 

DEPARTMENT OF FIRE SERVICES
Hazardous Materials Training Division

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 



Slide 70 

DEPARTMENT OF FIRE SERVICES
Hazardous Materials Training Division

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 71 

DEPARTMENT OF FIRE SERVICES
Hazardous Materials Training Division

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 72 

DEPARTMENT OF FIRE SERVICES
Hazardous Materials Training Division

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 



Slide 73 

DEPARTMENT OF FIRE SERVICES
Hazardous Materials Training Division

Awareness Level PersonnelAwareness Level Personnel

Calling for help / making the appropriateCalling for help / making the appropriate

notificationsnotifications

•• Protect themselvesProtect themselves

•• Isolate the areaIsolate the area

•• Recognizing the presence of  hazardous Recognizing the presence of  hazardous 
materialsmaterials

•• Recognizing the need for additional resourcesRecognizing the need for additional resources
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Recognize Recognize -- Identify Identify -- IsolateIsolate

Defensive StrategiesDefensive Strategies

Product Control Measures:Product Control Measures:

Containment, ConfinementContainment, Confinement

Damming, Diking,Damming, Diking,

Diversion and RetentionDiversion and Retention

Operations Level ResponderOperations Level Responder
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DiversionDiversion-- the redirection of the redirection of 

product away from an area.product away from an area.
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Absorption Absorption –– Defensive, use of a Defensive, use of a 
material to soak up a spillmaterial to soak up a spill

Requires FFRequires FF’’s to be in close s to be in close 
proximity to spillproximity to spill

Absorbent may react with hazardous Absorbent may react with hazardous 
substancesubstance
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Confinement Confinement –– method to method to 

keep a material controlled keep a material controlled 

in local areas; damming, in local areas; damming, 

diversion.diversion.

Containment Containment –– plugging, plugging, 

patching a containerpatching a container
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Vapor SuppressionVapor Suppression-- reduce the emission reduce the emission 
of vapors (foam)of vapors (foam)
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___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Vapor DispersionVapor Dispersion ––

Defensive strategiesDefensive strategies

–– Fire Streams or Fans to reFire Streams or Fans to re--direct vapors awaydirect vapors away

–– Not always a good idea with flammables Not always a good idea with flammables 

–– Product does not need to be waterProduct does not need to be water--solublesoluble

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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When assessing scene with a When assessing scene with a 

vapor cloud:vapor cloud:

OLR personnel OLR personnel do notdo not enter the hot enter the hot 

zone (Exception zone (Exception –– the mission is the mission is 

RESCUERESCUE))

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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HazHaz--Mat Technician Level..Mat Technician Level..

Analyze a hazardous materials/WMD Analyze a hazardous materials/WMD 

incident to determine the complexity of the incident to determine the complexity of the 

problem and potential outcomes by problem and potential outcomes by 

completing the following tasks:completing the following tasks:

Survey the hazardous materials/WMD Survey the hazardous materials/WMD 

incident to identify special containers incident to identify special containers 

involved,involved,

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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HazHaz--Mat Technician Level..Mat Technician Level..

Identify or classify unknown materials, and Identify or classify unknown materials, and 

verify the presence and concentrations of verify the presence and concentrations of 

hazardous materials/WMD through the use hazardous materials/WMD through the use 

of monitoring equipment.of monitoring equipment.

Collect and interpret hazard and response Collect and interpret hazard and response 

information from printed and technical information from printed and technical 

resources, computer databases, and resources, computer databases, and 

monitoring equipment.monitoring equipment.

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Use of monitoring equipment inUse of monitoring equipment in

an endangered area done by HMRTan endangered area done by HMRT

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Use CHEMTREC for product info Use CHEMTREC for product info 

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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An agency to contact when An agency to contact when 

attempting to collect information attempting to collect information 

during a hazmat eventduring a hazmat event

11--800800--424424--93009300

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Principal agency to provide Principal agency to provide 

immediate technical assistance to immediate technical assistance to 

an emergency responderan emergency responder

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Advise  Advise  of the following:of the following:

Caller name and call back numberCaller name and call back number

Type of container or vehicleType of container or vehicle

Material, shipper & manufacturerMaterial, shipper & manufacturer

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Provides:Provides:

Hazard information warningsHazard information warnings

Data basesData bases

Technical informationTechnical information

Does notDoes not provide advice on remediation provide advice on remediation 
contractorscontractors

NOTE: It is not mandatory for chemical NOTE: It is not mandatory for chemical 
manufacturers and etc. to belong to this manufacturers and etc. to belong to this 
organization. It is a service !!organization. It is a service !!

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Warm ZoneWarm Zone

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Emergency DeconEmergency Decon

Does not need to take place Does not need to take place 
in the decon corridorin the decon corridor

Removal of contamination Removal of contamination 
of victims in need of of victims in need of 
medical attentionmedical attention

Goal of is to quickly remove Goal of is to quickly remove 
possible contamination possible contamination 

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Emergency DeconEmergency Decon

Does not need formal decon areaDoes not need formal decon area

Provides only gross deconProvides only gross decon

Victim may still pose threat to secondary Victim may still pose threat to secondary 

contaminationcontamination

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Designed to remove contaminants that Designed to remove contaminants that 

are an immediate threat to lifeare an immediate threat to life

RunRun--Off ControlOff Control-- try to divert to an area to try to divert to an area to 

be handled laterbe handled later

Emergency DeconEmergency Decon

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Being exposed to a hazardous material Being exposed to a hazardous material 

does not mean you are contaminateddoes not mean you are contaminated

EXPOSED ?EXPOSED ?

CONTAMINATED ?CONTAMINATED ?

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Persons and Equipment contaminated without Decon Persons and Equipment contaminated without Decon 

would likely result in secondary contamination (spread)would likely result in secondary contamination (spread)

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Expect contaminated equipment and Expect contaminated equipment and 
personnel when:personnel when:

Working in Hot ZoneWorking in Hot Zone

Working downwind and downhillWorking downwind and downhill

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Expect contaminated equipment and Expect contaminated equipment and 

personnel when:personnel when:

Parking apparatus downwindParking apparatus downwind

Working in the decon areaWorking in the decon area

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Best work uphill and upwindBest work uphill and upwind

??

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Hot/Exclusion ZoneHot/Exclusion Zone

Contamination has occurred or may Contamination has occurred or may 

occur and requires established entry occur and requires established entry 

and exit control pointsand exit control points

Highest known hazardHighest known hazard

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Warm ZoneWarm Zone ––

Located just outside the Hot/ExclusionLocated just outside the Hot/Exclusion

ZoneZone

Includes the decon areaIncludes the decon area

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Cold Zone Cold Zone ––

Command Post and StagingCommand Post and Staging

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Warm ZoneWarm Zone

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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NFPA 704 is the standard for identifying NFPA 704 is the standard for identifying 

chemical hazards at fixed facilitieschemical hazards at fixed facilities

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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““Engine 3 ArrivalEngine 3 Arrival””

Use the NFPA 704 system to identify Use the NFPA 704 system to identify 
health, flammability, reactivity and special health, flammability, reactivity and special 
hazards of stored material in a facilityhazards of stored material in a facility

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Provides a general hazard and Provides a general hazard and 

degree of severitydegree of severity

0 0 -- 44

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Number 4 indicates a Number 4 indicates a 

severe hazardsevere hazard

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 114 

DEPARTMENT OF FIRE SERVICES
Hazardous Materials Training Division

Most dangerous chemicalsMost dangerous chemicals

would have 4would have 4’’s in eachs in each

categorycategory

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Red diamond indicates fireRed diamond indicates fire

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Blue diamond indicates healthBlue diamond indicates health

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Yellow diamond indicates reactivityYellow diamond indicates reactivity

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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White diamond indicates special hazardWhite diamond indicates special hazard

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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White quadrant indicates White quadrant indicates 

special hazards: special hazards: 

WW OXYOXY ACIDACID

ALKALK CORCOR

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Water reactive would be Water reactive would be 

indicated in the white quadrantindicated in the white quadrant

WW

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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NFPA 704 does NFPA 704 does NOTNOT provideprovide

a chemical namea chemical name

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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TheThe ERG is the reference book ERG is the reference book 

carried carried on all fire apparatus in USon all fire apparatus in US

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Use the ERG to determine an Use the ERG to determine an 

endangered area endangered area 

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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The ERG deals with protective action The ERG deals with protective action 
distances involving poisonous distances involving poisonous 
substancessubstances

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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The ERG orange section provides fire, The ERG orange section provides fire, 

explosion and health hazard explosion and health hazard 

information.information.

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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IIf a chemical name is highlighted in the ERG, f a chemical name is highlighted in the ERG, 

the initial isolation distances would be found the initial isolation distances would be found 
in the green pages.in the green pages.

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Table of Isolation distances, a large spill is Table of Isolation distances, a large spill is 

defined as a quantity greater than 55 gallonsdefined as a quantity greater than 55 gallons

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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A placard is required if the gross weight of A placard is required if the gross weight of 

product(s) is greater than 1001#product(s) is greater than 1001#

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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A tractorA tractor––trailer trailer 

carrying 975# of carrying 975# of 

Organic Peroxide Organic Peroxide 

other than Type Bother than Type B--

no placard no placard 

required (see chart required (see chart 

14 14 –– Table 1 & 2)Table 1 & 2)

DOT Chart 14DOT Chart 14

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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UN/DOT placards indicate UN/DOT placards indicate 

a general hazard by the a general hazard by the 

UN/NA hazard class #UN/NA hazard class #

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 132 

DEPARTMENT OF FIRE SERVICES
Hazardous Materials Training Division

Number at bottom of placard Number at bottom of placard 

indicates the UN hazard classindicates the UN hazard class

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Orange Placard with a number 1Orange Placard with a number 1

EXPLOSIVESEXPLOSIVES

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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While rescuing victims where a fire involving a While rescuing victims where a fire involving a 
Class 1 material Class 1 material 

Primary HazardPrimary Hazard-- ““ExplosionExplosion””

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Placard with a number 2Placard with a number 2

-- All GasesAll Gases --

WhiteWhite

RedRed

YellowYellow

GreenGreen

Placard Placard 

BackgroundsBackgrounds

?

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Placard color for a nonPlacard color for a non––flammable flammable 

compressed gascompressed gas GREENGREEN

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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While rescuing victims where a While rescuing victims where a non non –– flammable flammable 

Class 2 productClass 2 product is leakingis leaking

Primary HazardPrimary Hazard-- ““InhalationInhalation””

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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REDRED placard with a number 2placard with a number 2
FLAMMABLE GASFLAMMABLE GAS

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Flammable Gas/Liquid leaks Flammable Gas/Liquid leaks –– eliminate all eliminate all 

ignition sourcesignition sources

OROR

Change the environmentChange the environment

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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White Background placard with skull and White Background placard with skull and 
crossbones = crossbones = POISONOUS GASPOISONOUS GAS

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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REDRED placard with a number 3placard with a number 3

FLAMMABLE LIQUID / COMBUSTIBLEFLAMMABLE LIQUID / COMBUSTIBLE

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Container of Flammable Liquid Container of Flammable Liquid 

UN/DOT Hazard Class 3UN/DOT Hazard Class 3

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Tractor Tractor –– trailer hauling gasoline would trailer hauling gasoline would 

display a red hazard placard with a hazard display a red hazard placard with a hazard 

class 3class 3

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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striped placard with a striped placard with a 

number 4 number 4 –– FLAMMABLE SOLIDFLAMMABLE SOLID

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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BLUEBLUE placard with a number 4 placard with a number 4 

DANGEROUS WHEN WETDANGEROUS WHEN WET

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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YellowYellow placard with a number 5.1placard with a number 5.1

OXYDIZEROXYDIZER

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Substance that readily yields Oxygen to support Substance that readily yields Oxygen to support 

combustion of fuels would have a UN Class 5combustion of fuels would have a UN Class 5

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Primary hazard of a DOT class 5 isPrimary hazard of a DOT class 5 is……

Oxidation which supports combustionOxidation which supports combustion

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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DOT hazard class 6 includes DOT hazard class 6 includes liquid liquid 

poisons, infectious substance, poisons, infectious substance, 

poison solids.poison solids.

Does not include Does not include Poison GasesPoison Gases

(which is Class 2)(which is Class 2)

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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DOT hazard class 6 poisons DOT hazard class 6 poisons –– biological biological 

etiological agents and toxinsetiological agents and toxins

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Yellow/White placard with number 7Yellow/White placard with number 7

RADIOACTIVERADIOACTIVE

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Hazard Class 8 consists of CorrosivesHazard Class 8 consists of Corrosives

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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White/Black placard with number 8 White/Black placard with number 8 

CORROSIVE (1,001 # or greater)CORROSIVE (1,001 # or greater)

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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DOT hazard class 9 DOT hazard class 9 MISCELLANEOUSMISCELLANEOUS

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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OctagonOctagon--shaped placard with a #1 denotesshaped placard with a #1 denotes--

Mass DetonationMass Detonation

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Explosive with fragment Explosive with fragment 

hazard #2 in an Xhazard #2 in an X

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Symbol and # for Mass Fire Symbol and # for Mass Fire 

Hazard #3 Triangle Hazard #3 Triangle 

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Symbol and # Diamond with a 4 ModerateSymbol and # Diamond with a 4 Moderate

Fire No Blast or Fragmentation  Fire No Blast or Fragmentation  

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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MC306/DOT 406 MC306/DOT 406 

Gasoline Tank TruckGasoline Tank Truck

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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MC307/DOT 407 MC307/DOT 407 

Flash box & rollover protectionFlash box & rollover protection

This type of tanker can also have the support ribs This type of tanker can also have the support ribs 
like the MC/DOT412 Corrosive tanker or be a like the MC/DOT412 Corrosive tanker or be a 
combination 407/412 tanker.combination 407/412 tanker.

Note: The MC307/DOT407 manNote: The MC307/DOT407 man--way is in the center way is in the center 

normally unless it is a combination tanker !normally unless it is a combination tanker !

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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MC312/DOT 412MC312/DOT 412

Corrosive Liquids, Sulfuric Acid external Corrosive Liquids, Sulfuric Acid external 

protective ribsprotective ribs

Note: The manNote: The man--way is at the rearway is at the rear--end !end !

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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MC307/DOT407MC307/DOT407

New DOT 407/412New DOT 407/412 Aluminum ShellAluminum Shell

The New LookThe New Look

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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MC331MC331

Carries gases that have been liquefiedCarries gases that have been liquefied

When a pressurized tanker fails violently When a pressurized tanker fails violently 
due to overdue to over--pressurizing, the phenomenon pressurizing, the phenomenon 
is called a BLEVEis called a BLEVE

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 



Slide 166 

DEPARTMENT OF FIRE SERVICES
Hazardous Materials Training Division

MC 338 MC 338 

CryogenicsCryogenics--well insulated with inner well insulated with inner 

tank & outer shell (dbl shell)tank & outer shell (dbl shell)

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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Dry Bulk Dry Bulk ““vv”” shaped carriershaped carrier

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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InterInter--Modal Tanks:Modal Tanks:

IMOIMO--TYPE 101 designed working TYPE 101 designed working 
pressures of 25pressures of 25--100 psi100 psi

Transports flammable liquid or food grade Transports flammable liquid or food grade 
productsproducts

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 
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InterInter--Modal Tanks:Modal Tanks:

What is this / Where do you Look ?What is this / Where do you Look ?
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InterInter--Modal Tanks:Modal Tanks:

IMOIMO--TYPE 5 designed workingTYPE 5 designed working

pressures of 100pressures of 100--500 psig500 psig

Transports liquefied gas Transports liquefied gas (propane/butane)(propane/butane)
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Compressed Gas Tube Trailers Compressed Gas Tube Trailers 

Designed working pressures of 2000 Designed working pressures of 2000 –– 6000 psig. 6000 psig. 

Pipe controls at rear and permanent markingsPipe controls at rear and permanent markings
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RailcarsRailcars ––

Pressure TankPressure Tank--covered dome for fittings and covered dome for fittings and 

valvesvalves
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RailcarsRailcars--

NonNon--Pressure TankPressure Tank-- exposed fittings and exposed fittings and 
valvesvalves
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RailcarsRailcars ––

Pressure TankPressure Tank--covered domecovered dome

DEDICATED CARDEDICATED CAR……STENCILED NAMESTENCILED NAME
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Railcars Railcars ––

Railcar Specification located on Railcar Specification located on right endright end facing facing 

carcar
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Railcars Railcars ––

Railcar Specification # Railcar Specification # Tank Test Tank Test 
Pressure in psiPressure in psi
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Railcars Railcars ––

T = Thermal Protection System and Head ShieldT = Thermal Protection System and Head Shield
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RailcarsRailcars ––

Railcar Identification Number is located on Railcar Identification Number is located on left left 

endend facing carfacing car
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CarboysCarboys-- corrosivescorrosives

2 to 5 Gallon2 to 5 Gallon
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Dewar Dewar –– CryogenicsCryogenics
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BagsBags-- nonnon--bulk dry itemsbulk dry items

FertilizersFertilizers

Pest ControlPest Control
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Drum Types Drum Types ––

Open Head Open Head –– Removable LidRemovable Lid
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Drum TypesDrum Types ––

Closed Head Closed Head –– Permanent Lids with small Permanent Lids with small 

openings (bungs)openings (bungs)
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Fiberboard drum poses a minimal health risk Fiberboard drum poses a minimal health risk 

from productfrom product
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Required on pipeline markersRequired on pipeline markers ––

Contents, Owner, Emergency Contact #Contents, Owner, Emergency Contact #
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AST AST ––

Above Ground Storage TanksAbove Ground Storage Tanks

Two categories:Two categories:

Low Pressure & High PressureLow Pressure & High Pressure

CryogenicCryogenic

LPGLPG
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USTUST-- Underground Storage TanksUnderground Storage Tanks
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USTsUSTs and and ASTsASTs can be pressurized can be pressurized 
and nonand non--pressurized pressurized 

Difficult to relieve internal pressure Difficult to relieve internal pressure 
on these tanks on these tanks 

Dangerous when exposed to fire Dangerous when exposed to fire 

Typically hold flammable or Typically hold flammable or 
combustible materialscombustible materials
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Common design featureCommon design feature-- Pressure relief Pressure relief 

devicedevice

**NO COLOR CODE FOR      **NO COLOR CODE FOR      

CYLINDERSCYLINDERS
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Common hazard with cylinders involved in Common hazard with cylinders involved in 

fire fire –– Explosion Explosion 
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Bill of LadingBill of Lading

Highway Transportation

Control & responsibility –

Truck Driver

Found in the cab of the truck

*Within his seated reach

HAZMATS MUST STANDOUT
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Way Bill or ConsistWay Bill or Consist

Railway TransportationRailway Transportation

Control and Control and 

responsibility train responsibility train 

conductor/engineerconductor/engineer

Found in locomotive/Found in locomotive/

engine, caboose engine, caboose 
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Air BillAir Bill

Air TransportationAir Transportation

Control and Control and 

responsibility responsibility –– Pilot Pilot 

Found in the cockpitFound in the cockpit
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Sea TransportationSea Transportation

Control and Control and 

responsibility responsibility ––

CaptainCaptain

Found in Found in 

wheelhousewheelhouse

Dangerous Goods ManifestDangerous Goods Manifest
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Shipping Papers:Shipping Papers:

Are required for any shipments that Are required for any shipments that 

contain a hazardous material or contain a hazardous material or 

hazardous classificationhazardous classification
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HazHaz--Mat Shipping Papers:Mat Shipping Papers:

Must contain emergency an contact Must contain emergency an contact 

number, the proper shipping name(s) number, the proper shipping name(s) 

of shipped material(s), the hazard class of shipped material(s), the hazard class 

for the material(s), the UN or NA for the material(s), the UN or NA 

number(s) and the Packing Group(s) of number(s) and the Packing Group(s) of 

the material(s)the material(s)
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Transportation vehicles must have Transportation vehicles must have 
shipping papers when transporting shipping papers when transporting 
ANY QUANTITYANY QUANTITY of hazardous of hazardous 
materials butmaterials but…… may not be required may not be required 
to be placarded (see Chart 14)to be placarded (see Chart 14)

(49 CFR)(49 CFR)
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May include packing group (PG) May include packing group (PG) 

numbers I, II, III. numbers I, II, III. (PG I, being most (PG I, being most 

hazardous)hazardous)

**Radiation packaging III is most **Radiation packaging III is most 

hazardoushazardous
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An An MSDS / SDS is a document MSDS / SDS is a document 

developed by the chemical  developed by the chemical  

manufacturer listing the specific manufacturer listing the specific 

hazardous materials that make the hazardous materials that make the 

product hazardousproduct hazardous

Quickest available source for MSDS / Quickest available source for MSDS / 

SDS informationSDS information--CHEMTRECCHEMTREC
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* Valuable information during pre* Valuable information during pre--planning can be planning can be 

gathered from MSDSgathered from MSDS

* The most specific source of information on hazardous * The most specific source of information on hazardous 

materialsmaterials

New Term Used will beNew Term Used will be……

““SDSSDS””

Safety Data SheetSafety Data Sheet
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Physical Data, Chemical Name, Physical Data, Chemical Name, 

Exposure Limits, Health Hazard Data Exposure Limits, Health Hazard Data 

and Special Precautions are all parts of and Special Precautions are all parts of 

the MSDS / SDSthe MSDS / SDS

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 212 

DEPARTMENT OF FIRE SERVICES
Hazardous Materials Training Division

SARA Title IIISARA Title III

Primary consideration requiring all Primary consideration requiring all 

facilities to have MSDS / SDS sheets even facilities to have MSDS / SDS sheets even 

if the stored chemicals are considered if the stored chemicals are considered 

consumer quantities.consumer quantities.

Private citizens / individual homes do not Private citizens / individual homes do not 

fall under this regulation unless they fall under this regulation unless they 

operate a business from home that operate a business from home that 

handles hazardous materials i.e. cleaning handles hazardous materials i.e. cleaning 

company, pest control, etc.company, pest control, etc.
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Physical State Physical State ––

•• Whether a product is a Whether a product is a 

SOLIDSOLID--LIQUID or GASLIQUID or GAS
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Vapor DensityVapor Density

As it relates to airAs it relates to air--air being 1.0air being 1.0

> 1.0 collects in low lying areas> 1.0 collects in low lying areas

Used to determine Used to determine 

if a vapor will rise if a vapor will rise 

or fall or fall 
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Specific GravitySpecific Gravity

Relationship between a volume of liquid Relationship between a volume of liquid 

compared to an equal volume of watercompared to an equal volume of water

If water has a value of 1.0 a substance greater If water has a value of 1.0 a substance greater 

than 1 will sink than 1 will sink 

A substance less than 1 will float A substance less than 1 will float 
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Lighter ThanLighter Than

Heavier ThanHeavier Than
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SolubilitySolubility

Liquids ability to mix with waterLiquids ability to mix with water

Degree a substance will mix with water Degree a substance will mix with water 
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Caustic soda & Potassium Hydroxide are Caustic soda & Potassium Hydroxide are 

examples of bases examples of bases 

ACIDACID BASEBASE
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General routes for human exposure to General routes for human exposure to 

hazardous materialshazardous materials
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Absorption Absorption ––

Process where one substance combines with Process where one substance combines with 

anotheranother

Chemical contact with skinChemical contact with skin

Through Eyes and ears also absorption routesThrough Eyes and ears also absorption routes
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Exposures:Exposures:

ThermalThermal –– excessive heat or coldexcessive heat or cold

AsphyxiationAsphyxiation –– suffocation simple or chemicallysuffocation simple or chemically

EtiologicalEtiological –– micromicro--organismorganism

Most common route of exposure Most common route of exposure –– the the 
respiratory systemrespiratory system

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 



Slide 223 

DEPARTMENT OF FIRE SERVICES
Hazardous Materials Training Division

AsphyxiatesAsphyxiates

interfere with oxygen exchange during interfere with oxygen exchange during 

normal respirationnormal respiration

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 224 

DEPARTMENT OF FIRE SERVICES
Hazardous Materials Training Division

Simple AsphyxiatesSimple Asphyxiates –– Displace O2Displace O2

carbon dioxidecarbon dioxide

nitrogennitrogen

Chemical AsphyxiatesChemical Asphyxiates –– Blood AgentBlood Agent

Carbon MonoxideCarbon Monoxide

Hydrogen CyanideHydrogen Cyanide
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Blood agentsBlood agents ––

(chemical asphyxiates) (chemical asphyxiates) 

COCO--HCNHCN

highly toxic that interfere with oxygen highly toxic that interfere with oxygen 

exchange and hemoglobin during exchange and hemoglobin during 

normal respirationnormal respiration
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Choking AgentsChoking Agents ––

Attack the airway and lungs causing Attack the airway and lungs causing 

tissue damage (Phosgene)tissue damage (Phosgene)

Blister/Chemical AgentsBlister/Chemical Agents ––

Chemical Burns to skinChemical Burns to skin

(Sulfur Mustard, Lewisite)(Sulfur Mustard, Lewisite)
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IrritantsIrritants ––

Vapors that attack the mucus Vapors that attack the mucus 

membranes, eyes, nose & throatmembranes, eyes, nose & throat

Chlorine & Anhydrous AmmoniaChlorine & Anhydrous Ammonia--

severe irritant to respiratory systemsevere irritant to respiratory system
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SensitizersSensitizers ––

After repeated exposure, may cause severe After repeated exposure, may cause severe 

allergic reactions, (Henna Tattoo)allergic reactions, (Henna Tattoo)
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Chronic Health HazardChronic Health Hazard ––

Victim exposed to a chemical over long Victim exposed to a chemical over long 

duration may developduration may develop
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Cryogenics Cryogenics –– liquids that are stored at      liquids that are stored at      

((--150) degrees F150) degrees F

““THINK FROSTBITETHINK FROSTBITE””

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 231 

DEPARTMENT OF FIRE SERVICES
Hazardous Materials Training Division

Corrosives Corrosives 

Substances tendency to deteriorate another Substances tendency to deteriorate another 
substancesubstance

May cause severe chemical burns and May cause severe chemical burns and 
extensive tissue damage on contact with skinextensive tissue damage on contact with skin

AcidsAcids-- Surface Burns Surface Burns -- Short DeconShort Decon

BasesBases-- Deep Burns Deep Burns -- Long DeconLong Decon
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Flammable RangeFlammable Range ––

Difference between upper & lower Difference between upper & lower 

flammable limitsflammable limits

Percentage of flammable Percentage of flammable 

gas or vapor concentration gas or vapor concentration 

in air in air 

Flammable Range
Flammable Range

LELLEL UELUEL
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Minimum temperature that a Minimum temperature that a liquidliquid

gives off enough vapors to form angives off enough vapors to form an

ignitable mixture with airignitable mixture with air
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Boiling PointBoiling Point ––

•• Liquid with a low BP will more Liquid with a low BP will more 

readily change to a vapor than a readily change to a vapor than a 

liquid with a high BP when liquid with a high BP when 

exposed to fire/heatexposed to fire/heat

•• Point when a liquid converts   Point when a liquid converts   

to gasto gas
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AutoAuto--Ignition TemperatureIgnition Temperature

•• Minimum temperature a fuel in air must Minimum temperature a fuel in air must 

be heated to initiate selfbe heated to initiate self--sustained sustained 

combustion without initiation from an combustion without initiation from an 

independent ignition sourceindependent ignition source
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Exposure LimitsExposure Limits--What they really mean:What they really mean:
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Substance releasing ionizing radiation Substance releasing ionizing radiation 

would be labeled Class 7would be labeled Class 7

Denotes radioactive levelsDenotes radioactive levels
III

III = Highest
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Radiation Labels:Radiation Labels:

Transport Index: Transport Index: Measured in Measured in mremmrem/hour/hour

Found on labels indicate the highest Found on labels indicate the highest 

radiation level found 3radiation level found 3’’ from the from the 

surface of packagesurface of package

Max TI=1    Max TI=10Max TI=1    Max TI=10

IIIII
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Radioactive Packaging 4 General TYPESRadioactive Packaging 4 General TYPES

Exclusive Use Exclusive Use ––

Shipped as low radioactivityShipped as low radioactivity

Authorized for domestic shipmentAuthorized for domestic shipment

Excepted Use Excepted Use ––
Extremely Low LevelsExtremely Low Levels

Smoke Detectors Smoke Detectors 
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Radioactive PackagingRadioactive Packaging

TYPE ATYPE A

Designed to withstand normal transport and Designed to withstand normal transport and 
normal transport conditions normal transport conditions 

Metal Drum Metal Drum 

FiberboardFiberboard

CardboardCardboard
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Radioactive PackagingRadioactive Packaging

TYPE BTYPE B –– may contain lifemay contain life--endangering amounts endangering amounts 
of radiationof radiation

Packaged in steel reinforced concrete casks, lead Packaged in steel reinforced concrete casks, lead 
pipes or pipes or heavy gaugeheavy gauge metal drums. metal drums. 

Designed to Designed to 

withstand withstand severe severe 

accident conditionsaccident conditions
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Active ingredients listed by name and Active ingredients listed by name and 

percentage percentage 
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““Keep Away From ChildrenKeep Away From Children”” is a is a 

precautionary statementprecautionary statement
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““Keep Away From WaterwaysKeep Away From Waterways”” is a is a hazard hazard 

statementstatement
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Signal WordsSignal Words are:are:

Caution Caution 

WarningWarning

DangerDanger
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EPA Registration, Signal Word and EPA Registration, Signal Word and 

active ingredients active ingredients ““are mandatoryare mandatory””

on labels..on labels..
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Fires involving pesticides in a warehouse: Fires involving pesticides in a warehouse: 

The best course of action is The best course of action is defensivedefensive

operations, operations, withdraw and let fire consume withdraw and let fire consume 

pesticidespesticides
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Least likely location for Least likely location for 

terrorist activity would be a terrorist activity would be a 

remote government facility remote government facility 

in a rural area. in a rural area. 
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Likely places for terrorist activityLikely places for terrorist activity––public public 

assembly, mass transit systems and assembly, mass transit systems and 

telecommunications systemstelecommunications systems
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Biological Agents are toxic living Biological Agents are toxic living 

materials obtained from living materials obtained from living 

organismsorganisms

ECOLIECOLI
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Awareness levels should peak when Awareness levels should peak when 

responding to a call for a nonresponding to a call for a non--trauma MCItrauma MCI
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Possible targets for terrorismPossible targets for terrorism--Symbolic and Symbolic and 

Historic, Public and Public Assembly, Historic, Public and Public Assembly, 

Controversial Businesses (abortion, night Controversial Businesses (abortion, night 

clubs), Infrastructure systemsclubs), Infrastructure systems
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OnOn--scene cluesscene clues ––

Unexplained patterns of illness or deathUnexplained patterns of illness or death

Unexplained signs and symptoms of Unexplained signs and symptoms of 

skin, eye or airway irritationskin, eye or airway irritation

Recognizable odors and tastesRecognizable odors and tastes
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OnOn--scene cluesscene clues ––

Unexplained vapor clouds and plumesUnexplained vapor clouds and plumes

Occupancy and LocationOccupancy and Location

Timing of eventTiming of event

Type of eventType of event
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Nerve agentsNerve agents ––

SarinSarin, , SomanSoman and V agent designed to and V agent designed to 

injure and cause death. injure and cause death. 

Have low vapor pressure and do not Have low vapor pressure and do not 

vaporize readilyvaporize readily
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Nerve agentsNerve agents ––
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People exposed to a nerve agent People exposed to a nerve agent 

may present with runny nose, may present with runny nose, 

difficulty breathing or convulsions, difficulty breathing or convulsions, 

loss of bladder control, vomiting loss of bladder control, vomiting 

(SLUDGEM) (SLUDGEM) 
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Blister agents belong in the Blister agents belong in the 

Chemical categoryChemical category
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Federal Buildings are prime targets Federal Buildings are prime targets 

for terrorists attack but not all for terrorists attack but not all 

terrorist attacks are directed at terrorist attacks are directed at 

Federal BuildingsFederal Buildings
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Evidence collection primary Evidence collection primary 

responsibility ofresponsibility of

““law enforcementlaw enforcement””

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 267 

DEPARTMENT OF FIRE SERVICES
Hazardous Materials Training Division

Implementing tactics on Bomb Implementing tactics on Bomb 

incidents: incidents: 

Be alert for secondary devicesBe alert for secondary devices
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PPEPPE ––

Hydrate frequently to minimize physical Hydrate frequently to minimize physical 
limitationslimitations

Most critical parameter when selecting Most critical parameter when selecting 
PPE is the chemical compatibilityPPE is the chemical compatibility

Physical, mental, or emotional condition Physical, mental, or emotional condition 
can cause problemscan cause problems
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PPEPPE ––

Practice and conditioningPractice and conditioning can help reduce can help reduce 
physical limitationsphysical limitations

Training & EducationTraining & Education can help reduce can help reduce 
psychological limitationspsychological limitations
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PenetrationPenetration ––

Chemical enters thru garment openings/closures Chemical enters thru garment openings/closures 

(through seams, pinholes)(through seams, pinholes)
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DegradationDegradation ––

Physical destruction or decomposition of CPC Physical destruction or decomposition of CPC 

due to chemical actiondue to chemical action
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PermeationPermeation ––

Chemical action involving movement of Chemical action involving movement of 
chemicals on a molecular level through intact chemicals on a molecular level through intact 
materialsmaterials
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Level ALevel A –– (Vapor & Respiratory)(Vapor & Respiratory)

Highest level of protection (VAPOR)Highest level of protection (VAPOR)

Vapor tight suit, which resists permeation by Vapor tight suit, which resists permeation by 

most chemicalsmost chemicals

SCBA worn inside PPESCBA worn inside PPE
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Level BLevel B-- (SPLASH & Respiratory)(SPLASH & Respiratory)

Highest level of respiratory protection with a Highest level of respiratory protection with a 

lesser chemical protection for the skin (SPLASH lesser chemical protection for the skin (SPLASH 

with respiratory)with respiratory)
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Level BLevel B ––

Type 1 Type 1 –– Fully Encapsulated Fully Encapsulated 

SCBA insideSCBA inside

Type 2Type 2-- Encapsulated Encapsulated 

with SCBA outsidewith SCBA outside

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 



Slide 277 

DEPARTMENT OF FIRE SERVICES
Hazardous Materials Training Division

Level CLevel C ––

Splashes may occur but respiratory hazards are Splashes may occur but respiratory hazards are 

minimalminimal
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Level DLevel D ––

Work uniformsWork uniforms
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Approach scene from Approach scene from 

uphill and upwinduphill and upwind
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Safety Briefings HazSafety Briefings Haz--Mat Incident:Mat Incident:

PrePre--Incident Plan info is vital to Incident Plan info is vital to 

establishing briefing itemsestablishing briefing items

MSDS information can be important part MSDS information can be important part 

of briefingof briefing

Risk/Benefit assessment most important Risk/Benefit assessment most important 

itemitem

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 282 

DEPARTMENT OF FIRE SERVICES
Hazardous Materials Training Division

Safety Briefings HazMat Incident:

Pre-Incident Plan info is vital to establishing briefing items

MSDS information can be important part of briefing

Risk/Benefit assessment most important item

Safety Briefings HazSafety Briefings Haz--Mat Incident:Mat Incident:
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Safety Briefings Criminal or Safety Briefings Criminal or 
Terrorist Incident:Terrorist Incident:

Should include an approach Should include an approach 
similar to asimilar to a

HazHaz--Mat incidentMat incident

Should stress secondary Should stress secondary 
explosive devices possibleexplosive devices possible

Should stress crime scene Should stress crime scene 
evidence preservationevidence preservation

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 284 

DEPARTMENT OF FIRE SERVICES
Hazardous Materials Training Division

Safety Briefings Criminal or Terrorist Incident:Safety Briefings Criminal or Terrorist Incident:
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SCBASCBA ––

Atmosphere supplied Atmosphere supplied 
devicedevice

Use Use Daily Daily Inspection Inspection 
ProcedureProcedure

Clean and inspect Clean and inspect 
after after each useeach use

Restore unit to service Restore unit to service 
after useafter use
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SCBA RegulatorSCBA Regulator ––

Reduces high storage pressure and controls Reduces high storage pressure and controls 

air flowair flow
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SCBA SafetySCBA Safety ––

Use of buddy system is required when using Use of buddy system is required when using 

PPEPPE
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SCBA LimitationsSCBA Limitations ––

Places a strain on wearers cardiovascular Places a strain on wearers cardiovascular 

systemsystem

ClaustrophobiaClaustrophobia

WearerWearer’’s s must be trainedmust be trained
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SARSAR ––

Supplied Air RespiratorsSupplied Air Respirators
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APRAPR ––

Air Purification Respirator Air Purification Respirator 

Type of breathing system that Type of breathing system that cannotcannot be be 

used in an O2 deficient atmosphereused in an O2 deficient atmosphere

**NEED TO METER YOUR LOCATION****NEED TO METER YOUR LOCATION**
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Cold EmergenciesCold Emergencies ––

Hypothermia is a Hypothermia is a truetrue emergencyemergency

Hypothermia is a lowered body core Hypothermia is a lowered body core 

temperaturetemperature
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Cold EmergenciesCold Emergencies ––

Decon and doffing in cold environment Decon and doffing in cold environment 

the body cools rapidlythe body cools rapidly

Wet clothing Wet clothing extracts heat from up to extracts heat from up to 

240 times faster240 times faster than dry clothing and than dry clothing and 

can lead to hypothermiacan lead to hypothermia
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Heat EmergenciesHeat Emergencies ––

Heat ExhaustionHeat Exhaustion

Circulatory system begins to fail, rapid Circulatory system begins to fail, rapid 
shallow breathing and cool clammy skinshallow breathing and cool clammy skin

Body is unable to dissipate excessive Body is unable to dissipate excessive 
heat and becomes overheatedheat and becomes overheated
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Heat StrokeHeat Stroke ––

Life threatening emergencyLife threatening emergency

No sweating, hot dry skin, rapid pulse, No sweating, hot dry skin, rapid pulse, 
deep than shallow breathingdeep than shallow breathing

Body can no longer regulate heatBody can no longer regulate heat
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Ice cooled and Liquid cooled vest are Ice cooled and Liquid cooled vest are 

typically used for emergency typically used for emergency 

response applications. response applications. 

Air cooled are NOTAir cooled are NOT
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Scene AccountabilityScene Accountability

Command Post LocationCommand Post Location

Who has CommandWho has Command
(Responsibility)(Responsibility)
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Command Post (CP)Command Post (CP)

Scene location where information Scene location where information 

gathering occurs gathering occurs 
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Incident CommanderIncident Commander

It is It is notnot vital for the IC to see the incidentvital for the IC to see the incident

ResponsibleResponsible for overall planfor overall plan

Unified Command works bestUnified Command works best
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OperationsOperations ––

Controls tactical portion of incidentControls tactical portion of incident
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LogisticsLogistics ––

Responsible for resources: facilities, services Responsible for resources: facilities, services 

and equipment and equipment 
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SafetySafety ––

Immediately intervenes Immediately intervenes 
in unin un--safe actionssafe actions

Monitors scene for Monitors scene for 

conditions, personnel conditions, personnel 

and SOPand SOP

May have two or more May have two or more 
safety officerssafety officers

Scene SafetyScene Safety

HazMatHazMat safetysafety
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HazHaz--Mat BranchMat Branch ––

Functions under Operations Functions under Operations 
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Unity of CommandUnity of Command ––

Individual reports to only one supervisorIndividual reports to only one supervisor

Not the same as Unified CommandNot the same as Unified Command
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Span of ControlSpan of Control

5:15:1
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Site Management, Yes or No ?Site Management, Yes or No ?
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RememberRemember

your role in the APIE process,your role in the APIE process,

““ STAY SAFE STAY SAFE ”” !!!!!!
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