Chapter 27 - Fundamentals of Fire Fighter Skills

Hazardous Materials Overview

Hazardous Materials Overview

Hazardous Materials can be everywhere

Firefighter I and Firefighter II require overview training

NFPA 472 Standard for Professional Competence of Responders to Hazardous Materials Incidents

What is a Hazardous Material?

USDOT: A Hazardous Material is a material that poses an unreasonable risk to the health and safety of operations personnel, the public and/or the environment if not properly controlled during handling, storage, manufacturing, processing, packaging, use and disposal or transportation

Recognize, identify, isolate, protect, act

80,000 different Hazardous Materials – 2,000 new Hazardous Materials each year

Hazardous Waste –

Fire Depts. usually first responders

Levels of Training: Regulations and Standards

Regulations – Issued and enforced by Governmental agencies  i.e. OSHA, EPA

Standards – Non-governmental, consensus-based  i.e. NFPA

3 NFPA Standards:  471, 472, 473

3 NFPA Levels of training: Awareness, Operations, Technician

OSHA “HAZWOPER” CFR 29 1910.120

Fire Depts. concerned with HAZWOPER Sec Q “Emergency Response”

HAZWOPER includes two additional levels of training: Specialist, and HazMat incident Commaner

Firefighters trained to Operations level

Awareness = Protective

Operations = Defensive

Technician = Offensive

Specialist = Technician + specialized training

HazMat IC = HazMat incident management 

Other Hazardous Materials Laws, Regulations and Regulatory Agencies

SARA – Superfund Amendments & Reauthorization Act

DPCRA  - Emergency Planning & Community Right-To-Know Act

LEPC – Local Emergency Planning Committees

SERC – State Emergency Response Commission

Differences Between Hazardous Materials Incidents and Other Types of Emergencies

 HazMat Incidents require slower, deliberate responses, specific to the chemicals / substances involved

HazMat Incidents have more variables than other emergencies, i.e. structure fire

Planning a Response

Response begins with training, pre-planning, and pre-incident assessment
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Hazardous Materials: Properties and Effects

Characteristics of Hazardous Materials

Firefighters must understand physical properties of chemical to predict behavior and affect incident positively -

Physical and Chemical Change

Physical change – Material changes state, but is chemically unchanged  i.e. Ice - Water

Chemical change – material changes its chemical makeup i.e C -  CO

Boiling Point

 Temperature at which a liquid changes to a gas

Flammable liquids with LOW boiling point produce dangerous at low temperatures

Flash Point, Ignition Temperature, and Flammable Range

 Flash point – lowest temp at which sufficient vapor is present for combustion

Ignition Temperature – temp at which substance ignites without ignition source

Flammable Range – upper and lower limits of flammability of fuel/air mixture

Gasoline 1.4% - 7.6%

Vapor Density

 Density of gas relative to air < 1 rises; > 1 falls

Mnemonic – “HA HA MINCE”

Vapor Pressure

 Pressure exerted by evaporated liquid inside closed container

Directly related to evaporation rate and volatility

Specific Gravity

Density of liquid relative to water < 1 floats; > 1 sinks

Water

Reactivity

Solubility

Corrosivity (pH)

 USDOT: “Destruction or irreversible damage to living tissue at the site of contact 

pH measure corrosive strength: 1 to 14 with 7=neutral

pH’s less than 2.5, greater than 12.5 are considered strongly corrosive

Determine pH with pH test paper, from MSDS, specialist training and equipment

Toxic Products of Combustion 

 Hazardous chemical compounds released when a material decomposes under heat

Smoke contains Soot, Carbon Monoxide, Carbon Dioxide, FormaldehydeCyanide compounds, and nitrogen oxides

Radiation

 Energy transmitted through space in the form of Electromagnetic waves or energetic particles

Health hazards: amount of radiation absorbed, duration of exposure

Radioactivity: process by which isotopes decay and emit radiation

Alpha particles: have weight and mass – do not travel far

Distance and PPE afford protection

Beta Particles: energetic particle ejected by decaying isotope

Ionizing radiation – can damage living cells

Gamma Radiation: pure electromagnetic energy

Very dangerous – PPE insufficient protection

Hazard Exposure and Contamination

Hazard and Exposure

NFPA 472: A hazard is defined as a material capable of posing an unreasonable risk to health, safety, or the environment, capable of causing harm

Exposure: the process by which people, animals, the environment, and equipment are subjected to or come into contact with a hazardous material

Understand the problem, know the physical properties of the material, the release scenario, determine if you have the proper training, equipment, and PPE to positively influence the incident

Contamination

Chemical is releases and contacts people, the environment, animals, tools, etc

Secondary Contamination

Contamination transferred by direct contact by person or object

Types of Hazardous Materials: Weapons of Mass Destruction

WMD recent real threat in USA

6 Categories of WMD harm: TRACEM

T -thermal

R -radiological

A -asphyxiation

C -chemical

E –etiological (biohazards / infections)

M -mechanical

Nerve Agents

Signs and Sx: SLUDGE

Sarin, VX, some pesticides

Blister Agents

Signs and Sx: Burns and Resp. damage

Sulfur Mustard, Lewisite

Cyanide

Aspyxiant

Signs and Sx: vomiting, watery eyes, resp. disruption, convulsions, coma, death

“bitter almond’ smell

Choking Agents

Not intended to kill (usually)

Noticeable smell

Risk of pulmonary edema

Irritants

Riot control agents

Short-term pain and irritation

May be secondary to other WMD deployment

How Harmful Substances Enter the Human Body

Inhalation

Via lungs

PPE – SCBA / HEPA filter / respirators

Absorption

Via skin

PPE – gloves, bunker gear, moonsuit

Ingestion

Via G-I tract

Always wash after exposure

Consider all situations for ingestion risk

Injection

Via breaks / punctures in skin

Open wounds may expose you to high risk

Important Health and Safety Terminology

Chronic and Acute Health Effects

Chronic effect: occur after long-term or repeated exposure

Acute effect: occur after single or short-term exposure

Sensitizer: induces immune response to substance after exposure

Convulsants 

Can cause seizures after absorption by body

Nerve agents and some pesticides
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Hazardous Materials: Recognizing and Identifying the Hazards

Introduction

Lacking specific info, first responders must be able to deduce hazard and risk

Recognizing a Hazardous Materials Incident

Hazardous Material: any material that poses an unreasonable risk of damage or injury to persons, property, or the environment if it is not properly controlled during handling, storage, manugacture, processing, packinging, use and disposal, or transport.

Must be a detective from a safe distance

Take time to interpret clues

Occupancy and Location

HazMat situation could occur anywhere – any response could be HazMat

Location and occupancy – indicator for HazMat potential

Preincident reports 

Senses

Your senses are valuable

Avoid exposure

Containers

Container = any vessel or receptacle that holds material

Container Type

Wide variety of containers

Vary from small to large

Many are specific to Hazardous Materials

Container Volume

Bulk Storage – liquids > 119 gallons; Solids > 882 pounds; Gases > 882 pounds

Secondary Containment = engineered method to control spilled or released product if main container fails

AST – Above-ground Storage Tank; UST Underground Storage Tank

Above-ground pressurized storage tanks – i.e. propane, liquid ammonia

Intermodal tanks = 5000-6000 gallons; may be pressurized

IM/IMO tanks = IM-101; IM-102; IMO type 5

Nonbulk Storage Vessels

All other types of containers

From ounces to many gallons

Drums – barrel-like containers

Bags – stores solids and powders

Carboys – 5 - 15 gallons of product; corrosives

Cylinders – compressed gases – danger = pressure or contents

Cryogens – liquefied gaseous substances – i.e. liquid Nitrogen 

Transporting Hazardous Materials

Transported by rail, sea, air but most incidents occur on the highway

MC-306 Flammable Liquid Tanker

MC-307 Chemical Hauler

MC-312 Corrosives Tanker

MC-331 Pressure Cargo Tanker

MC-338 Cryogenic tanker

Tube trailers

Dry Bulk Cargo Tanks

Railroad Transportation

Tank Cars carry up to 30,000 gallons

Rail accidents rare, but dangerous

Nonpressurized – visible valves and pipes; NO dome cover

Pressurized – closed dome, 100-500 psi

Special Use – anything else

Pipelines

Rarely involved in emergencies

Wide variety of gases and petroleum products

Pipeline Right-of-way

Warning signs, symbols, and contact info

Vent pipes

Facility and Transportation Markings and Colorings

Labels, placards, and other markings on buildings, packaging, boxes and containers

DOT System

DOT – System of labels and placards

NAERG – offers guidance for operating at HazMat incident

Diamond-shaped Labels and Placards

Placards – 10 ¾”  on each side – placed on all 4 sides 

Labels – 4”, on 4 sides of boxes and packages

Nine classes – 1 through 9

1000 lb rule precludes labeling/placarding for small qtys

Some substances too hazardous to not label / placard

Using the NAERG

Preliminary action guide

Small vs. large spill

Yellow section -Chemicals listed by four-digit UN ID number

Blue section – Chemical listed alphabetically by name

Orange section – emergency action guides, by hazard class

Green section – isolation distances by UN ID number

NFPA System

NFPA 704 hazard identification system

Designed for fixed facility use (buildings, storage areas, tanks)

Diamond-shaped symbol representing health, reactivity, flammability hazards and special information / instructions

HMIS Marking

Hazardous Materials Information System

OSHA requirement for employers to provide information to employees

Other Reference Sources

MSDS

Material Safety Data Sheet – chemical makeup, hazards, first aid, other pertinent data

Good source of hazard information – available at all sites that store / use chemicals / HazMats

Shipping Papers

Required whenever (hazardous) materials are transported

Names / addresses of shipper and receiver

Identifies material

Specifies qty and weight of each part of shipment

Bills of Lading or Freight Bills - in cab of vehicle

Waybills – shipping papers for rail transport

Consist – catalog of every car in train

Dangerous Cargo Manifest – Shipping papers for marine vessel

Air Bill- Shipping Papers for air transport

CHEMTREC

Chemical Transport Emergency Center

Information resource for chemical incidents

1-800-424-9300

National Response Center

Central notification point operated by US Coast Guard

1-800-424-8802

Radiation

Food testing labs, hospitals, med research ctrs, biotech, construction sites, med labs
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Hazardous Materials: Implementing a Response

Plan an Initial Response

Following SOP, identify resources to assist in reporting the incident

Who to Contact

Operational and legal notifications

Additional resources

Decontamination

CHEMTREC / NRC

Local/ state environmental agencies

Establish predetermined list of contacts

ID material before offensive action, research hazards

Compare information from different resources

Adopt most conservative plan

What to Report

Clear, concise, accurate reporting

Errors can be deadly

K.I.S.S.

Report:

Address/location

Id of indicators and markers of HazMat

Color / class info from placards

4 digit UN #’s

info from shipping papers, MSDS, Potential qty of release

Container info

Amt of leak, potential qty of leak

Exposures and populations at risk

Environmental info

Weather-related info

Contact info

Plan and Initial Response

First priority = safety of responders

Plan safe route to incident site – upwind, upgrade

Communicate type of material, container to responders

Factor in details of affected area

Consider evacuation, decontamination process

Isolate area, reroute traffic

Plan conservatively 

Response Objectives

Defensive Actions

Diking, damming, absorbing etc

Dilution, dispersion, suppression of vapors

Proper Personal Protection Equipment

 PPE dictated by material / hazard

Min PPE = full protective gear, no exposed skin, SCBA

Identify Emergency Decontamination Procedures

Plan for accidental exposure

Decon specific to material, state of matter, hazards

Gauging the Potential Harm or Severity of the Incident

Consider container size, nature of material, amt of release, area specifics

Resources for Determining the Size of the Incident

NAERG

Preincident plan

Weather information

Computer modelling

Goal to establish the Hot, Warm, and Cold zones

Reporting the Size and Scope of the Incident

Estimate from information available at scene

Determine the Concentration of a Released Hazardous Material

MSDS concentration info

Litmus paper for pH

Incident Management System

Complex incidents involve local, state, and federal resources

IMS system consists of 

Command, operation, logistics, planning and finance, administration

Special technical group under Operations

HazMat Safety Officer

Hot zone entry team

Decontamination team

Backup team

HazMat info research team

The Command Post

Collection point for all info and resources

Must be absolutely safe from hazards at HazMat scene
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Hazardous Materials: Scene Safety and Control

Introduction

Scene control, site mgt, personnel accountability are critical

Actions in first 5 minutes often determine outcome

Levels of Damage

Ability of material to harm a human

Threshold Limit Value / Short-Term Exposure Limit (TLV/STEL)

Threshold Limit Value / Time-Weighted Average (TLV/TWA)

Threshold Limit Value / Ceiling (TLV/C)

Threshold Limit Value / Skin (TLV/Skin)

Permissible Exposure Limit (PEL)

Immediate Danger to Life and Health (IDLH) -Toxic, Flammable, Oxygen-defficient

Exposure guidelines – Safe, Unsafe, Dangerous

Personal Protective Equipment

Must meet stds of NFPA / OSHA

Last line of defense

Proper PPE

Involvement in Decontamination requires Chemical-protective clothing

IC determines level of PPE

Hazardous Materials Personal Protective Equipment

Clothing and Work Uniforms

Least amount of protection

Structural Firefighting Protective Equipment

Offers no chemical protection

High Temperature-Protective Equipment

High Temp protection for short periods of time

No HazMat protection

Chemical-Protective Clothing and Equipment

Prevents chemicals from contacting body

Penetration – ability to move through closures i.e. zippers

Permeation – ability to move through a given material

Degradation – physical destruction / decomposition from Chemical exposure

May be single- or multi-piece garment

Materials – butyl rubber, Tyvek, Saranex, PVC, Vitron

Liquid splash-protective clothing 

Vapor-protective clothing

Respiratory Protection

Positive-pressure SCBA prevents inhalation and ingestion

SCBA not appropriate for atmospheres with unknown hazards

SAR – Supplied Air Respirators – less bulky, lighter than SCBA; tethered

APR – Air Purifying Respirators – filters out specific known contaminants, when oxygen is available at min 19%

Chemical-Protective Clothing Ratings

Level A - Heavy suit encapsulating wearer and SCBA

SCBA / SCR

Fully encapsulating chem-resistant suit

Inner chem-resistant gloves

2-way radio

Level B – Chem-protective clothing, boots, gloves, and SCBA

SCBA / SCR

Chemically-resistant clothing

Inner and outer chem-resistant gloves

Chemically-resistant boots /shoes

Hard hat

2-way radio

Level C – std work clothing + chem-resistant clothing, gloves and resp. protection

Full-face APR

Chemically-resistant clothing

Inner and outer chem-resistant gloves

Chemically-resistant boots /shoes

Hard hat

2-way radio

Level D – std work clothing, for use when no risk of contact

Basic work clothing + basic PPE like safety glasses, hard hat, steel toes, etc

Skin Contact Hazards

HazMat dangers = toxicity, flammability, reactivity

Best to assume worst and take greatest precaution possible

Pain / irritation not reliable indicator of exposure

Wounds compromise safety

Absorption risk differs for different body parts

Eyes = high absorption risk for splashes, particles, gases/vapors

Corrosives immediately damage body tissues; alkaline burns deeper than acidic burns 

Safety Precautions

Excessive Heat Disorders

Protective clothing puts responders at risk for heat disorders

Heat Exhaustion – mild form of shock, body overheated, circ system shuts down

Heat Stroke – potentially fatal overheating; reduced sweating, temp as haing as 105F

Dehydration – drink 8 oz prior to donning PPE, Drink 16 oz for each SCBA tank used

Cold Temperature Exposures

Hazards from weather and materials

Liquefied gases or cryogens

Temperature and wind speed

Wet inner clothing

Hypothermia - body temp < 95F

Plan for environment with layered clothing and warm places to rehab

Physical Capability Requirements

HazMat response physically stresses responders

Health and safety mgt program – OSHA 1910.120 HAZWOPER

Medical surveillance – determine if individual is capable of performing job duties / detect changes in body systems

PPE – appropriate to response level / hazards

Site safety considerations – ongoing evaluation of response personnel health and safety

Pre-entrance medical monitoring – incl. Inspection of indiv.’s skin

Recent medical history

Alert to changes in gait, speech, behavior

After Decontamination, check and monitor all vitals – every 5 – 10 min

Response Safety Procedures

Awareness level – first isolate the area, prevent entry

Gather info / ID materials involved

Notify appropriate response agencies

Protect from ignition sources / elec. devices

Controls Zones

Hot, warm, cold / red, yellow, blue 

Hot zone – area immediately around and adjacent to hazard – only technician level responders allowed entry

Warm zone – area where personnel and equipment stage before and after entry into hot zone – operations level responders allowed

Cold zone – safe area outside hazardous area – no PPE nec. IC, EMS, Medical treatment

Isolation Techniques

Approach from upwind

Entry to area limited to those with involvement in response 

Area identified over radio

Control entry points– doors, gates, intersections, roads

Police assist by traffic / crowd control

The Buddy System and Back-up Personnel

PASS and Buddy system

Backup Personnel – at the ready

Establish decontamination team prior to entry into hot zone

Teams of 2 or more

Maintain contact via sight, sound, touch

Radios helpful, but do not replace direct contact
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Hazardous Materials: Response Priorities and Actions

Risk-Benefit Assessment and Responder Safety

First decisions from size-up concern personal safety

IC determines risk / benefit to response

Be a part of the solution, not part of the problem

Exposures – people, property, structures at risk from hazards

Urban areas have more exposures

Evacuation

Always risky

First establish safe area / suitable shelter

Balance convenience and distance from hazards

Transportation must be available for all members of the population

NAERG determines extent of evacuation

IC utilizes detection devices to monitor movement of material

Weather information

Exposure to hazards during evacuation?

Shelter-in-place – safeguarding people inside, doors, windows closed, HVAC off

Toxicity vs. shelter-in-place 

Many variables 

Search and Rescue

First priority – protection of life

Prior to search and rescue, HazMat situation must be understood

IC determines if S&R can be undertake in hot zone safely

Viable rescues?

Exposure Protection

Remove exposure, use barriers, chemically neutralize

Confinement and Containment

Confinement – keeping HazMat on the site or in immed. Area

Containment – rectifying source of release- plug, patch – Technician level only 

Fire Extinguishment

Address HazMat-related fires with great caution

Know properties of HazMat before acting on fire control

Foam appropriate for most situations – adds volume to spill

Application –gentle; banked, rain-down, roll-on

Defensive Control Activities

Look for natural control points, know where material has travelled

Absorption – application of material to soak up and hold HazMat

Requires close proximity to HazMat

Adds volume to spill

Plan for disposal

Diking, Damming, Diversion, and Retention

Diking – forming a barrier to movement of liquid material

Damming – blocking of route traveled by material

Diversion – redirecting flowing material

Retention – creating an area to hold material until it can be cleaned up.

Dilution – addition of water to weaken material’s corrosivity, danger, toxicity

Must understand properties of material

Increases volume of spill

Vapor Dispersion and Suppression

Vapor dispersion – lowering concentration of vapors through mechanical means

Vapor suppression – controlling release of fumes given off by material, typically by blanketing with foam, but temperature reductions also works

Must understand properties of material

Decision to Withdraw

IC may decide that risk exceeds benefit

IC may direct responders to:

Withdraw to safe distance

Set defensive perimeter

Wait for resources

Allow events to run their course

Recovery – after imminent danger to people, property, the environment has passed, cleanup beings

Site cleanup, determining responsibility, recovering costs

HazMat incident is NOT over yet

Must be vigilant for hazards and injuries

When to terminate the Incident

IC has primary responsibility for responders’ safety

Goals – restore site, return control to owners / responsible parties

Documentation of incident
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Hazardous Materials: Decontaminating Techniques

What is Decontamination? – the physical or chemical process of reducing and preventing the spread of hazardous materials by persons and equipment

Essential at EVERY HazMat incident

Secondary Contamination

Contamination – process of transferring a haz mat from source to people, animals, environment

Secondary Contamination – When contaminated person, object, etc. comes into contact with another person, object, etc.

Control Zones

Understand contaminant and its physical properties

Types of Decontamination 

Different agencies responsible for different decontamination roles

Decontamination corridor – controlled area where decontamination occurs

Emergency Decontamination

Rapid removal of contamination from person in life-threatening situation

Human life comes first

Gross Decontamination

Reduce amount of surface decontamination with water shower and removal of clothing

Formal Decontamination

More thorough cleaning process after gross decontamination

Decontamination team

Soap/chemicals 

Fine Decontamination

Advanced decontamination performed in hospital after initial decontamination

Rapid Mass Decontamination

Large groups of people, unknown agents

Lots of water, fire nozzles

Still need further decontamination

Methods of Decontamination

Absorption

Porous material absorbs liquid agent

Adsorption

Agent adheres to surface of added material

Dilution

Concentration is reduced with water

Disinfection

Chemical/physical destruction of disease-carrying microorganisms

Disposal

Isolation and destruction / burial of contaminated objects

Solidification

Conversion of liquid agent to solid for ease of handling / disposal

Emulsification

Neutralization / reduction of harmful effects of agent by changing chemical properties

Vapor Dispersion

Separation and diminishment of harmful vapors

Removal

Contaminated soil disposal

Vacuuming

Removal agents by sucking them into container with filtering system

The Decontamination Process

Decontamination corridor with clearly marked accessible entry point

Decon team in SCBA in same PPE as contaminated persons

Decon team will need decontamination also

Steps in Decontamination

Tool drop area

Gross decontamination – portable shower

Formal decontamination – 3 wash and rinse stns

Removal of PPE / outerwear – turn inside-out, PPE is porous, 

Remove SCBA

Removal of personal clothing – bag and tag

Wash entire body with soap

Don clean clothes

Medical Follow-up

EMS / medical personnel take vitals and compare to baselines

Wounds, cuts etc cleaned and documented
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Terrorism Awareness

What is Terrorism? – Unlawful use of violence / threats of same to intimidate or coerce a government, a civilian population, in furtherance of political or social objectives

FBI classification: domestic or international

Fire Service Response to Terrorist Incidents

Major role in EMS, HazMat, technical rescue, fire suppression

Emergency responders a greatest risk

Requires cooperation with many agencies

WMD- Weapons of Mass Destruction – chemical, biological, Radiological, or conventional weapons / explosives

Potential Targets and Tactics

Terrorist’s cause dictates choice of target

Instillation of fear

Symbolic targets

Sabotage

Economic disruption

Can occur in any community

Possible to anticipate likely target / potential attacks – Preincident plans

Education via news, Internet, email list serves

Ecoterrorism

Illegal acts by persons/groups supporting environmental / related causes

Infrastructure Targets

Disruption of transportation, water supply, utilities, communications

Symbolic Targets

Monuments, embassies, institutions, religious icons

Civilian Targets

Shopping malls, schools, stadiums, etc.

Cyberterrorism

Electronic attack of gov’t / private computer systems

Agroterrorism

Use of chemical /biologic agents to attack the ag industry / food supply

Agents and Devices

Explosives and Incendiary Devices

Thousands of pounds stolen each year

Simple to make - ANFO

IED – improvised explosive device

Pipe bombs

Secondary device to kill / injure responders

Joint training with other agencies – FBI, ATF, military, etc

Potentially explosive device - Consult SOP

Remove civilians, establish perimeter

Wait for trained personnel / stage incident 3000 feet from incident site

Unified command

Forward staging area for rapid intervention

Actions following an explosion

Always consider terrorism at explosion

1st priority – scene safety

Survey scene, monitor for contaminants -immediately

Assess hazards and building stability

Chemical Agents

Potential to kill or injure great quantities of people

WWI legacy

Information, resources readily available to terrorists i.e. chlorine, cyanide

Air flow most common dispersal mechanism

Unusual odors at emergency scene dictate full PPE/SCBA

Nerve agents-attack central nervous system – similar to some Pesticides-extremely toxic

Nerve agents must be “aerosolized”

Symptoms –SLUDGE

US military Mark I nerve agent antidote kit

Blister agents – cause skin to blister – Lewisite, Sulfur mustard

Choking agents – Phosgene, chlorine – heavier than air – irritant, pulmonary edema

Blood agents – Hydrogen cyanide, cyanogen chloride – death within.3

 minutes when ingested/inhaled

Biologic Agents – organisms that cause disease /attack the body

Bacteria, viruses, toxins

Inhalation, absorption, injection

Anthrax – Bacillus anthracis – weaponized by culturing spores

Smallpox – highly infectious, 30% mortality – eradicated 1980

Plague – bubonic, sepicemic, pneumonic – bacterium: Yersinia pestis

Biologic agents unrecognizable until symptoms appear

Incubation period – time from exposure to Signs & symptoms

CDC response

Univeral Precations / BSI

Radiological Agents

Nuclear weapon / radiation

Suitcase nuke

Radiologic agents

Dirty bomb – Radiation Dispersal Device –RDD-more likely than nuke 

Radioactive materials must be secure, but used widely in industry and Medicine

Aircraft / explosive devices at Nuclear power plant

Radiation – electromagnetic waves / particles

Dosiometers

Alpha particles – lower energy/danger

Beta particles – higher energy/danger – harmful to skin/eyes, from ingestion

Gamma rays – Highest energy/ danger – very penetrating

Effects- nausea, vomiting, bone marrow damage, nerve damage, burns

Decontamination – external / internal – necessary to limit contamination spread

Exposure by contamination or exposure to radiation without contamination

Firefighting PPE – Alpha particles

SCBA – Beta particles

Heavy shielding – Gamma radiation

Operations 

Responding = risk

Emergency responders likely to be targets also

Always consider possible terrorism when responding to potential target locations

Initial Actions

Handle terrorism events as HazMat

Stage uphill/upwind

PPE / SCBA

Perimeter control

Limit access

IC safe location 3000 feet away

Determine nature of situation, types of hazards, magnitudes of problems to be faces

“Recon” 

Interview occupants / witnesses

Look for vapor cloud, dead animals or plants

Be alert to possible secondary devices – special training to handle

Interagency Coordination

In terrorism events, IC will alert Law enforcement, hospitals, state and federal emergency agencies

Urban Search and Rescue (USAR)

Federal Emergency Management Agency (FEMA)

Disaster Medical Assistant Teams (DMAT)

Emergency Operations Center (EOC) coordinates actions of all participating agencies

Terrorist incident = crime scene – consult law enforcement prior to overhaul, be alert to suspicious activities 

Decontamination

Exposed equipment/ persons must be decontaminated ASAP

Establish perimeter around known / suspected contamination

May require Mass Decontamination of large groups of people

Contaminated objects (incl. Clothing) must remain inside perimeter

Mass Casualties

Potential for 100’s/1000’s injuries

Will require resources from multiple agencies

Contamination must be contained within perimeter

Quarantine and assume contamination if unknown

Additional Resources

FBI, FEMA, Dept. of Homeland Security

Low condition (Green )– Low risk of terrorist attacks

Guarded condition (Blue) – General risk of terrorist attack

Elevated condition (Yellow)-Significant risk of terrorist attack

High condition (Orange)  - High risk of terrorist attack

Severe condition (Red) – Severe and immediate risk of terrorist attack – Temporary alert level

