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Hazardous Materials: Response Priorities and Actions
Chapter Overview
Once a hazardous materials incident has been identified, decisions must be made as to what actions need to be taken and performed safely. If the hazards of the material allow, attempts to control the spill and minimize the damage can be made. When the material is too dangerous, then the only safe action may be to evacuate the area and withdraw to a safe distance. These decisions are based on all the information that has been gathered on the material and what resources are available.
After students complete this chapter and the related course work, they will know how to use a multigas meter and have the ability to build defensive control activities. These include absorption/adsorption, overflow and underflow dams, dikes, diversions, retentions, dilution, vapor dispersion, and vapor suppression.
Objectives and Resources
Fire Fighter I
Knowledge Objectives
After studying this chapter, you will be able to:
Define exposures in regard to a hazardous materials incident. (NFPA 472, 5.2.4, 6.6.1.1.2, p 962)
List two protective actions that may be taken in a hazardous materials incident. (NFPA 472, 5.4, 5.4.1, 6.6.1.1.2 , pp 962–963)
Describe the role of fire fighters during an evacuation. (NFPA 472, 5.4.1, 6.6.1.1.2, pp 962–963)
Describe how and when a fire department conducts shelter-in-place operations with a local population. (NFPA 472, 5.4.1, 6.6.1.1.2, p 963)
Describe the monitoring methods used to detect the presence of a hazardous material. (NFPA 472, 6.6.2, pp 963–964)
Explain the special considerations to follow when performing search and rescue operations in a hazardous materials incident. (p 964)
List the methods of protecting exposures from hazardous materials. (pp 965–966)
Describe confinement and containment operations. (NFPA 472, 6.6.3, 6.6.3.1, 6.6.4, 6.6.4.1, 6.6.5, p 965)
Describe the methods and tools used to extinguish flammable liquid fires. (NFPA 472, 6.6.1.2.2, pp 965–966)
Describe the actions taken during a pressurized-gas cylinder leak. (NFPA 472, 6.6.3, 6.6.3.1, 6.6.4, 6.6.4.1, 6.6.5, p 966)
List the common hazardous materials control activities. (NFPA 472, 6.6.3, 6.6.3.1, 6.6.4, 6.6.4.1, 6.6.5, pp 966–972)
Describe how process of absorption can mitigate a hazardous materials incident. (NFPA 472, 6.6.3, 6.6.3.1, 6.6.4, 6.6.4.1, 6.6.5, pp 966–968)
Describe how the process of adsorption can mitigate a hazardous materials incident. (NFPA 472, 6.6.3, 6.6.3.1, 6.6.4, 6.6.4.1, 6.6.5, pp 966–968)
Describe how the process of diking can mitigate a hazardous materials incident. (NFPA 472, 6.6.3, 6.6.3.1, 6.6.4, 6.6.4.1, 6.6.5, p 968)
Describe how the process of damming can mitigate a hazardous materials incident. (NFPA 472, 6.6.3, 6.6.3.1, 6.6.4, 6.6.4.1, 6.6.5, pp 968–969)
List the three types of dams that may be constructed during a hazardous materials incident. (NFPA 472, 6.6.3, 6.6.3.1, 6.6.4, 6.6.4.1, 6.6.5, p 969)
Describe how the process of diversion can mitigate a hazardous materials incident. (NFPA 472, 6.6.3, 6.6.3.1, 6.6.4, 6.6.4.1, 6.6.5, p 969)
Describe how the process of retention can mitigate a hazardous materials incident. (NFPA 472, 6.6.3, 6.6.3.1, 6.6.4, 6.6.4.1, 6.6.5, pp 969–970)
Describe how the process of vapor dispersion can mitigate a hazardous materials incident. (NFPA 472, 6.6.3, 6.6.3.1, 6.6.4, 6.6.4.1, 6.6.5, pp 970–971)
Describe how the process of vapor suppression can mitigate a hazardous materials incident. (NFPA 472, 6.6.3, 6.6.3.1, 6.6.4, 6.6.4.1, 6.6.5, p 971)
List the types of containers and tanks with remote shut-off valves. (NFPA 472, 6.6.3, 6.6.3.1, 6.6.4, 6.6.4.1, 6.6.5, p 971–972)
Explain why the incident commander might withdraw personnel from the hazardous materials incident. (NFPA 472, 5.5, 5.5.1, 5.6, p 972)
Describe the recovery phase of a hazardous materials incident. 
Explain the factors that enter into the decision to terminate a hazardous materials incident. (NFPA 472, 6.6.6, p 972)
Describe the precautions to take if the hazardous materials incident involves potential criminal or terrorist activity. (NFPA 472, 5.4.2, p 972)
Skills Objectives
After studying this chapter, you will be able to perform the following skills:
Use a multigas meter to provide atmospheric monitoring. (p 964)
Utilize absorption/adsorption to manage a hazardous materials incident. (NFPA 472, 6.6.3, 6.6.3.1, 6.6.4, 6.6.4.1, 6.6.5, p 968)
Construct a dike. (NFPA 472, 6.6.3, 6.6.3.1, 6.6.4, 6.6.4.1, 6.6.5, p 968)
Construct an overflow dam. (NFPA 472, 6.6.3, 6.6.3.1, 6.6.4, 6.6.4.1, 6.6.5, p 969)
Construct an underflow dam. (NFPA 472, 6.6.3, 6.6.3.1, 6.6.4, 6.6.4.1, 6.6.5, p 969)
Construct a diversion. (NFPA 472, 6.6.3, 6.6.3.1, 6.6.4, 6.6.4.1, 6.6.5, p 969)
Construct a retention system. (NFPA 472, 6.6.3, 6.6.3.1, 6.6.4, 6.6.4.1, 6.6.5, p 970)
Perform vapor dispersion to manage a hazardous materials incident. (NFPA 472, 6.6.3, 6.6.3.1, 6.6.4, 6.6.4.1, 6.6.5, p 971)
Perform vapor suppression to manage a hazardous materials incident. (NFPA 472, 6.6.3, 6.6.3.1, 6.6.4, 6.6.4.1, 6.6.5, p 971)
Fire Fighter II 
Knowledge Objectives
There are no knowledge objectives for Fire Fighter II candidates. NFPA 1001 contains no Fire Fighter II Job Performance Requirements for this chapter.
Skills Objectives
There are no skill objectives for Fire Fighter II candidates. NFPA 1001 contains no Fire Fighter II Job Performance Requirements for this chapter.
Reading and Preparation
Review all instructional materials, including Fundamentals of Fire Fighter Skills, Chapter 33, and all related presentation support materials.
Review local firefighting protocols for Chapter 33.
Support Materials
Dry erase board and markers or chalkboard and chalk
LCD projector, slide projector, overhead projector, and projection screen
PowerPoint presentation, overhead transparencies, or slides
Enhancements
Direct the students to visit the Internet at www.FireFighter.jbpub.com for online activities.
Direct the students to relevant sections in the Student Workbook for application of the content introduced in this chapter.
Direct the students to take practice/final examinations in the Navigate Test Prep to prepare for examinations.
Teaching Tips and Activities
Stress first responder safety as the number one priority.
Discuss examples of hazardous materials incidents and scenarios that would be common to the locale of instruction.
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	Total time: 2 hours, 15.5 minutes
 (with enhancements) 
	Activity Type
	Time
	Level

	Pre-Lecture
	
	
	

	You Are the Fire Fighter
	Small Group Activity/Discussion
	5 minutes
	Fire Fighter I 

	Lecture
	
	
	

	I. Introduction
	Lecture/Discussion
	15 minutes
	Fire Fighter I

	II. Exposures
	Lecture/Discussion
	12 minutes
	Fire Fighter I

	III. Detecting the Hazard
	Lecture/Discussion/ Demonstration
	1.5 minutes
	Fire Fighter I

	IV. Search and Rescue
	Lecture/Discussion
	3 minutes
	Fire Fighter I

	V. Exposure Protection
	Lecture/Discussion
	10.5 minutes
	Fire Fighter I

	VI. Hazardous Materials Control Activities
	Lecture/Discussion/ Demonstration
	15 minutes
	Fire Fighter I

	VII. Decision to Withdraw
	Lecture/Discussion
	1.5 minutes
	Fire Fighter I

	VIII. Recovery
	Lecture/Discussion
	1.5 minutes
	Fire Fighter I

	IX. When to Terminate the Incident
	Lecture/Discussion
	1.5 minutes
	Fire Fighter I

	X. Crime or Terrorist Incident
	Lecture/Discussion
	3 minutes
	Fire Fighter I

	XI. Summary
	Lecture/Discussion
	6 minutes
	Fire Fighter I

	Post-Lecture
	
	
	

	I. Wrap-Up Activities
A. Fire Fighter in Action
B. Technology Resources
	Individual Activity/Small Group Activity/ Discussion
	40 minutes
	Fire Fighter I and II

	II. Lesson Review
	Discussion
	15 minutes
	Fire Fighter I

	III. Assignments
	Lecture
	5 minutes
	Fire Fighter I and II




Pre-Lecture
I. You Are the Fire Fighter
Time: 5 Minutes
Level: Fire Fighter I
Small Group Activity/Discussion
Use this activity to motivate students to learn the knowledge and skills needed to establish priorities and take proper action at a hazardous materials incident.
Purpose
To allow students an opportunity to explore the significance and concerns associated with hazardous materials response priorities and actions.
Instructor Directions
Direct students to read the “You Are the Fire Fighter” scenario found in the beginning of Chapter 33.
You may assign students to a partner or a group. Direct them to review the discussion questions at the end of the scenario and prepare a response to each question. Facilitate a class dialogue centered on the discussion questions.
You may also assign this as an individual activity and ask students to turn in their comments on a separate piece of paper.
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CHAPTER 33: Response Priorities and Actions
Chapter Objectives
)Introduction
Time: 15 Minutes
Slides: 1–10
Level: Fire Fighter I
Lecture/Discussion
 (
Slide 
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Introduction
IC needs to decide whether any response:
Will be effective in controlling the problem
Will unnecessarily risk harm to responders
If hazardous material is covering a large area and negatively affecting many people, personnel must withdraw.
)Introduction
During initial size-up, the first decision concerns personnel safety.
The incident commander (IC) needs to decide: 
Whether any response would be effective to control and minimize the hazardous materials incident
Whether such action would unnecessarily risk harming fire fighters and other responders with little or no benefit
If an unknown hazardous material is covering a large area and already negatively affecting large numbers of residents, the appropriate answer is to withdraw responding personnel for their safety.
This goes against the basic nature of fire fighters.
Situation can be compounded if friends or family members are in affected areas.
II. Exposures
Time: 12 Minutes
Slides: 11-18
Level: Fire Fighter I
Lecture/Discussion
 (
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Protective Actions
IC must consider evacuation or sheltering-in-place
Risk assessment of hazardous material
Environment surrounding incident
Resources available to handle incident
)Protective Actions
IC must consider evacuation or sheltering-in-place
IC must evaluate the risk assessment of:
Hazardous material
Container holding the hazardous material
Environment surrounding the incident
Resources available to handle the incident
Evacuating the Exposed Area
 (
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Evacuating the Exposed Area
One of the first priorities at the hazardous materials incident
Has significant risks, even when properly planned
May include traveling to hom
es to advise residents to leave
)One of the first response priorities at the hazardous materials incident
Evacuation has significant risks involved even when properly planned.
The fire fighter’s role is to assist in the physical evacuation of residents to a safe area.
Might include traveling to homes and informing residents that they must leave their home
 (
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Evacuating the Exposed Area
Before evacuation order is given, a safe area and suitable shelter are established.
Temporary evacuation areas may be needed until evacuation sites or structu
res can be accessed and opened.
)Before an evacuation order is given, a safe area and suitable shelter are established.
Schools are often used for shelters.
Evacuation may take a considerable amount of time.
Evacuation area should be located close enough to the exposure for the evacuation to be practical, yet far enough away from the incident to be safe.
Temporary evacuation areas may be needed to shelter residents until evacuation sites or structures can be accessed and opened.
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Evacuating the Exposed Area
Transportation to evacuation area must be arranged for all populations.
Refer to the 
Emergency Response Guidebook 
to determine initial a
reas that need to be evacuated.
)Transportation to temporary evacuation areas must be arranged for all populations.
Needs of handicapped and special needs persons should be considered.
The initial areas that need to be evacuated can be determined from the Emergency Response Guidebook.
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Evacuating the Exposed Area
To determine area of evacuation, hazardous materials technicians use devices to monitor concentrations and rate of movement of hazardous material.
)The best way for the IC to determine the appropriate area of evacuation and decide how far to extend actual evacuation distances is to have hazardous materials technicians with detection devices monitor both the concentrations of hazardous material and the direction and speed that the material is moving due to wind currents and terrain.
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Evacuating the Exposed Area
Fire fighters may be exposed to the hazardous material when performing the evacuation.
Evacuated residents may pass into or through the hazardous material.
Adequate protection from the hazardous material is required.
)Fire fighters may be exposed to the hazardous material during the evacuation attempt.
Personnel may have to go into or through the hazardous material to remove residents.
Evacuated residents may pass into or through the hazardous material.
These people must be adequately protected or they will become victims.
 (
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Shelter-in-Place
Safeguards people by keeping them indoors in a safe atmosphere
Doors and windows stay closed.
Ventilation systems shut off to avoid bringing in contaminated air.
)Shelter-in-place
Method of safeguarding people in a hazardous area by keeping them in a safe atmosphere, usually inside structures.
Local emergency planning should address facilities that have large populations to evacuate.
Residents remain indoors with windows and doors closed.
Ventilation systems are turned off to prevent outside air from being drawn inside.
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Toxicity of Hazardous Material
Toxicity of spill determines whether to shelter-in-place or evacuate.
Expected duration of incident is also a factor.
Ability to evacuate is determined by resources.
Severe weather can be challenging.
Local emergency planning is essential.
)The decision whether to evacuate or shelter in place depends on the toxicity of the hazardous material.
The more toxic the material, the less effective a shelter-in-place strategy will be.
The expected duration of the incident is also a factor.
If the risk of flammability is high, sheltering-in-place may not be an option.
Shelter-in-place is not uncommon in areas that are home to many chemical failures
Ability to evacuate an area and staff a shelter will be determined by local resources
No mathematical formula
Severe weather can pose challenging conditions.
Local emergency planning for evacuations is essential.
III. Detecting the Hazard
Time: 1.5 Minutes
Slide: 19
Level: Fire Fighter I
Lecture/Discussion/Demonstration
 (
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Detecting the Hazard
Radiation
Corrosive vapor
Chemicals
Oxygen and combustible levels
Organic and inorganic gases
)Responders will be required to take appropriate steps to monitor the atmosphere for potential hazards.
Radiation monitoring is conducted using a direct-reading radiation monitor such as a Geiger counter.
Corrosive vapor monitoring can be conducted using either pH paper or a pH meter.
Detector/colorimetric tubes are another method used to monitor for a wide variety of chemicals.
Oxygen levels and combustible levels are typically monitored with the use of a two-, three-, four-, or five-gas monitor.
Other specialized chemical monitors can be used to detect an even wider range of organic and inorganic gases.
Specialized instruments are available to detect chemical agents.
The steps for using a multigas meter to provide atmospheric monitoring will be practiced in Skill Drill 33-1.
The ability to evacuate an area and to staff an adequate emergency shelter will be determined by the local resources available.
Local emergency planning is key to a safe and successful emergency evacuation.
IV. Search and Rescue
Time: 3 Minutes
Slides: 20-21
Level: Fire Fighter I
Lecture/Discussion/Demonstration
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Search and Rescue
Protection of life is always first priority.
Search and rescue process is performed differently in different incidents.
Fire: Rescue done quickly to remove victim from smoke-filled environment.
Hazardous materials: Conditions must be evaluated before search and rescue. 
)Search and Rescue
Protection of life is always the first priority in any emergency response situation.
The process of search and rescue becomes more complicated in a hazardous materials incident than in a fire situation.
In a structure fire, search and rescue are done quickly to remove victims from a smoke-filled environment.
In a hazardous materials incident, emergency personnel must first recognize and identify the hazardous materials. The IC must then evaluate conditions before sending in personnel to attempt search and rescue. 
 (
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Search and Rescue
IC must determine whether search and rescue in the hot zone can be accomplished safely.
Rescue teams must wear proper PPE to enter the hot zone to retrieve victims.
Victims are then d
econtaminated in the warm zone.
)The IC must determine whether hazardous materials technicians can safely enter the hot zone to perform search and rescue.
If the material is highly toxic, victims may not survive exposure.
If it is determined that a search can be safely performed, rescue teams wearing proper personal protective equipment (PPE) may enter the hot zone to retrieve victims.
Victims are removed to the warm zone, where they are decontaminated and given emergency medical attention in preparation for transport to a medical facility.
V. Exposure Protection
Time: 10.5 Minutes
Slides: 22-28
Level: Fire Fighter I
Lecture/Discussion
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Exposure Protection
Remove exposure from the threat by evacuating residents.
Place a barrier between the threat and the exposure.
Neutralize the threa
t chemically.
)Exposures can be protected in different ways.
The exposure from the threat can be eliminated by evacuating residents.
A barrier might also be constructed to prevent the hazardous materials from reaching the exposure.
The hazardous material could be neutralized chemically.
Only a responder at the technical level should perform a neutralization technique.
 (
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Confinement and Containment
Confinement: Keeping material on-site or within immediate area of release
Containment: Procedu
res to stop the leak or release
)Confinement and Containment
Confinement is the process of attempting to keep the material on the site or within the immediate area of the release.
Can usually be accomplished by damming or diking a material or by confining vapors to a specific area
Containment refers to actions that stop the hazardous material from leaking or escaping.
Patching or plugging a breached container
Righting an overturned container
Only a responder at the technician level should patch or plug a container.
A responder operating at the hazardous materials operations level can perform several different actions where no direct contact with the product would be likely to occur.
When considering a containment response, a number of factors must be evaluated.
The maximum quantity of material that can be released
The likely duration of the incident if no intervention is attempted
Ultimately, the IC is responsible for directing any offensive or defensive operations and for managing who is doing what at the scene.
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Flammable Liquids Vapor Control
Fires involving hazardous materials must be handled cautiously.
Nature of material must be known before attempting to extinguish fire.
Some hazardous materials react violently to water. 
Physical properties must be known.
)Flammable liquids vapor control and fire extinguishment
Fires associated with a hazardous materials incident should be addressed with great caution, and the principles of extinguishment should be dealt with in a systematic manner.
First and foremost is the need to recognize and identify the hazardous material or materials involved.
Some hazardous materials may react violently with water.   
The physical properties of the material should be researched.
Specific gravity
Flash point 
Flammable range
 (
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Flammable Liquids Vapor Control
Most flammable liquid fires can be extinguished by foam agents.
Aqueous film-forming foam
Alcohol-resistant aqueous film-forming foam
Fluoroprotein
Protein
High expansion
)Most flammable liquid fires can be extinguished by foam agents.
Aqueous film-forming foam (AFFF)
Designed to form a blanket over spilled flammable liquids to suppress vapors or on actively burning pools of flammable liquids
Foam blankets are designed to prevent a fire from reigniting once extinguished.
Most AFFF concentrates are biodegradable
Alcohol-resistant aqueous film-forming foam 
Formulated to form a polymeric membrane/barrier between fuel surface and foam blanket
Used at ratios of 1% and 3% for hydrocarbon fuels
Used at 3% or 6% for polar fuels
Fluoroprotein
Contains protein products mixed with a synthetic fluorinated surfactant.
Can be used on fires or spills involving gasoline, oil, or similar products.
Rapidly spread over the fuel, causing fire knockdown and vapor suppression.
Are resistant to polar solvents (alcohol, ketones, and ethers)
Protein
Made from hydrolyzed proteins, along with stabilizers and preservatives
Very stable
Good expansion properties
Durable and resistant to reignition when used on Class B fires or spills involving nonpolar substances, such as gasoline, toluene, oil, and kerosene
High expansion
Used when large volumes of foam are required for spills or fires in warehouses, tank farms, and hazardous waste facilities
Pump large volumes of air through a small screen coated with a foam solution
Because of the large amounts of air in the foam, high-expansion foam is referred to as “dry” foam.
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Applying Foam
As foam is applied, more volume will be added to the spill.
Should be gently applied or bounced off another adjacent object.
Can also be applied in a rain-down method or roll-on method
)Applying foam
Remember that as foam is applied, more volume will be added to the spill.
Foam should be gently applied or bounced off another adjacent object so that it flows down across the liquid and does not directly upset the burning surface.
It can be applied in a rain-down method.
It can also be applied in the roll-on method by bouncing the stream directly into the front of the spill area and allowing it to gently push forward into the pool.
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Pressurized Gas-Cylinder Vapor Control
Some materials stored in cylinders may be flammable or toxic.
The nature of the threat depends on:
The contents of the cylinder
The area in which the cylinder is stored
The design and integrity of the cylinder
)Pressurized-Gas Cylinder Vapor Control and Fire Extinguishment
Incidents involving pressurized-gas cylinders may involve fires and or releases of their contents.
Some materials stored in cylinders may be flammable or toxic.
The nature of the threat depends on the contents of the cylinder, the area in which the cylinder is stored, and the design and integrity of the cylinder.


Response to incidents involving cylinders may be very routine, extremely hazardous, or anywhere in between the two extremes.
Responders need to err on the side of caution at all times.
Evacuation to a safe distance may well be the best response.
Leaks involving compressed gases require the immediate evacuation of the contaminated area.
 (
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Pressurized Gas-Cylinder Vapor Control
Proper action to be taken:
Evacuation
Rescue
Corrective action
Assurance of necessary resources
Firefighting action
Decontamination
Written documentation and critique
)It is important to recognize all associated hazards associated so that proper action can be taken:
Evacuation of all nonessential personnel
Rescue of injured people by crews equipped with the necessary PPE
Corrective action to minimize the leak or at least minimize exposure to people and equipment
Assurance that all necessary resources are available for the final resolution of the situation
Firefighting action
Decontamination
Written documentation and critique
Leaks of a large nature require more sophisticated response efforts.
Emergency action plans must be based on the nature of the product and the exact situation.
Always consult your fire department’s standard operating policies and procedures and follow them and the advice of the local hazardous materials team.
VI. Hazardous Materials Control Activities
Time: 15 Minutes
Slides: 29-38
Level: Fire Fighter I
Lecture/Discussion/Demonstration
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Hazardous Materials Control Activities
Natural control points; Areas in the terrain or structure that can contain hazardous materials
Doors to a room
Doors to a building
Curb areas of roadways
)Introduction to Defensive Control Activities
As fire fighters approach a hazardous materials incident, they should look for natural control points.
Natural control points are areas in the terrain or structure where materials can be contained.
Doors to a room
Doors to a building
Curb areas of roadways
Operational personnel can use a number of defensive control measures to manage the incident effectively.
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Absorption/Adsorption
Process of using a material to soak up and hold a spill
Makes collection and disposal of liquid material more manageable
Distribute at a distance using shovels
Special nonsparking tools may be needed to apply and pick up absorbent.
)Absorption/Adsorption
The process of applying a material that will soak up and hold the hazardous material as a sponge holds liquid
Makes collection and disposal of a liquid hazardous material more manageable
To apply the absorbent material, fire fighters should distribute it from a distance using shovels.
Any tools used for dispersal and pickup of the absorbent material needs to be nonsparking to prevent ignition of the spilled material.
 (
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Absorption/Adsorption
Technique is difficult
Places personnel in close proximity to spill
Adds volume to the spill
Absorbent material may react with spilled material.
)Technique of absorption is often difficult for operational personnel because it generally requires them to be in close proximity to the spill.
It also adds volume to the spill.
The absorbent material may react with certain hazardous substances.
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Absorption/Adsorption
Adsorption occurs when a liquid hazardous material accumulates on the surface of a solid.
Notify local or state health or e
nvironmental regulatory agency.
)Adsorption occurs when a liquid hazardous material accumulates on the surface of a solid, forming a molecular or atomic film. 
Notify the appropriate local or state health or environmental regulatory agency to coordinate the removal and disposal of the spilled material.
Using absorption/adsorption to manage a hazardous materials incident will be practiced in Skill Drill 33-2.
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Diking and Damming
Diking
Placing a barrier to prevent a material from entering an area
Damming
Complete dam
Overflow dam
Underflow dam
)Diking, Damming, Diversion, and Retention
Diking is the placement of impervious materials to form a barrier that will keep a hazardous material in liquid form from entering an area or hold the material in a specific area.
Damming is used when a liquid is flowing in a natural channel or depression and its progress can be stopped by blocking the channel.
A complete dam is placed across a small stream or ditch to completely stop the flow of materials through the channel.
For streams or ditches with continuous flow of water, an overflow or underflow dam will need to be constructed.
An overflow dam is used to contain materials heavier than water and is constructed by building a dam base up to a level that will hold back the flow and then installing a polyvinyl chloride pipe or hard suction hose at an angle that allows water to flow “over” the dam, trapping the heavier material at a low level at the base of the dam.
An underflow dam is used to contain materials lighter than water and the piping on the underflow dam is installed near the bottom of the dam so that water flows “under” the dam, allowing the materials floating on the water to accumulate at the top of the dam area.
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Diversion and Retention
Diversion
Redirecting flow away from sensitive areas
Retention
Creating an area to hold released material
)Diversion is used to redirect the flow of a liquid away from an area.
Retention is the process of creating an area to hold hazardous materials.
Using dikes, dams, diversions and retention will be practiced in Skill Drills 33-3 to 33-7.
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Dilution 
Addition of water to weaken the strength or concentration of a material
Identity of the material must be known
Greatl
y increases volume of the spill
)Dilution
Adding water or another liquid to weaken the strength or concentration of a hazardous material
The identity of the spilled material must be known.
Dilution greatly increases the volume of the spill and may overwhelm containment measures.
Using dilution for managing a hazardous materials incident will be practiced in Skill Drill 33-8.
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Vapor Dispersion
Process of lowering the concentration by spreading the vapor over a greater area
Can be accomplished with fog streams, large displacement fans, or heating and cooling systems
Consider all consequ
ences before dispersing vapors.
)Vapor Dispersion and Suppression
Vapor dispersion
Process of lowering the concentration of vapors by spreading them out 
Can be accomplished with:
Hose streams set on fog spray
Large displacement fans
Heating and cooling systems
All consequences must be considered.
If vapors are highly flammable, dispersion might ignite them.
Dispersed vapors can contaminate areas outside the hot zone.
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Vapor Suppression
Technique of controlling fumes or vapors that are given off by certain materials
The use of foam agents is the primary procedure for vapor suppression. 
Reducing the temperature of hazardous material may 
also suppress vapor formation. 
)Vapor suppression
Technique of controlling fumes or vapors that are given off by certain materials
Application of foam agents is the primary procedure for vapor suppression.
Reducing the temperature of hazardous materials may also suppress vapor formation.
Using vapor dispersion and suppression to manage a hazardous materials incident will be practiced in Skill Drills 33-9 and 33-10.
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Remote Shut-Off
Identification and isolation of the remote shut-off valve should always be considered.
These valves can be shut-off remotely or manually, depending on the storage facility. 
Many cargo tanks al
so have remote shut-off valves.
)Remote Shut-Off
Identification and isolation of the remote shut-off valve should always be considered.
Many types of cargo tanks also have remote shut-off valves.
MC 306/DOT 406 cargo tanks
MC 307/DOT 407 cargo tanks
MC 331 cargo tanks
VII. Decision to Withdraw
Time: 1.5 Minutes
Slide: 39
Level: Fire Fighter I
Lecture/Discussion
 (
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Decision to Withdraw
IC may decide that the incident cannot be handled without unnecessary risk to personnel.
IC may decide to withdraw to a safe distance.
To wait for additional resources
To let the incident run its course
)IC Decisions
The IC may decide that the incident cannot be handled without unnecessary risks to all personnel.
The resources are not available to mitigate the incident.
There are no exposures to be saved.
The IC may decide to withdraw to a safe distance, set a defensive parameter, and wait for additional resources to arrive.
The IC may allow the incident to run its course
This is the case with certain chemicals that are consumed in a hot fire and, therefore, may be allowed to burn. 
Extinguishment could result in runoff contamination of surrounding areas and worsen the impact of the incident.
VIII. Recovery
Time: 1.5 Minutes
Slide: 40
Level: Fire Fighter I
Lecture/Discussion
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Recovery 
Occurs when imminent danger has passed
Cleanup effort begins
Transition between on-scene public safety responders and private-sector commercial clean-up companies
Inci
dent is not over at this point.
)The Recovery Phase
Occurs when imminent danger to people, property, and the environment has passed or is controlled and the clean-up begins.
Appropriate state and federal agencies may become involved in cleaning up the site, determining the responsible party, and implementing cost-recovery methods.
A transition is made between on-scene public safety responders and private-sector commercial cleanup companies.
The incident is not over at this point. 
Public safety personnel and responders are still on scene.
Always remember that fire fighters’ primary responsibility is to ensure the safety of themselves and other responders.


IX. When to Terminate the Incident
Time: 1.5 Minutes
Slide: 41
Level: Fire Fighter I
Lecture/Discussion
 (
Slide 
41
When to Terminate the Incident
Decision to terminate made by the IC
Recovery phase can go on for days, weeks, or months.
Ultimate goal is to return the site to a preincident condition.
)The decision to terminate the incident is made by the IC.
The recovery phase of large-scale incidents can go on for days, weeks, or even months.
Will likely require amounts of resources and equipment that are far beyond the capabilities of local responders.
The ultimate goal of incident termination is to return the property or site of the incident to a preincident condition and then return the facility or mode of transportation to the responsible party.
X. Crime or Terrorist Incident
Time: 3 Minutes
Slides: 42-43
Level: Fire Fighter I
Lecture/Discussion
 (
Slide 
42
Crime or Terrorist Incident
Responders must take extra precautions if there is a potential criminal or terrorist activity suspected.
Appropriate law enforcement agencies must be notified.
Preservation of the potential crime scene
Good
 documentation must take place.
)Introduction to Crime or Terrorist Incident
When an incident involves potential criminal or terrorist activity, responders must take extra precautions and ensure appropriate actions are taken to ensure their own safety and the safety of the general public.
One of the critical actions is notifying the appropriate law enforcement agencies of the situation.
Other actions include preservation of the potential crime scene and good documentation of the initial scene activities by responders.
 (
Slide 
43
Crime or Terrorist Incident
Ensure safety.
Preserve incident evidence.
Photography
Limit the number of responders working within the area.
Work with law enforcement agenci
es.
)Actions to ensure safety
Measures to limit the potential for cross contamination
Exercise extreme caution during these incidents.
Be aware of potential secondary devices.
Measures to preserve incident evidence
Note key information regarding the scene on arrival.
Document who was present, where specific pieces of evidence were located, when time-specific elements of the incident took place, and any other information pertinent to the incident.
The use of photography to document the scene is encouraged if it can be done safely and will not create additional hazards.
Document the date and time when the photographs were taken and the name of the person who took the pictures.
Do not move potential evidence if at all possible.
Limit the number of responders working within the area.
All responders should be asked to document their specific actions in the area and their findings regarding evidence in the area.
Work with law enforcement agencies to coordinate the interviewing of witnesses, victims, responders, and other individuals who may have important information about the incident.
XI. Summary
Time: 6 Minutes
Slides: 44-47
Level: Fire Fighter I
Lecture/Discussion
 (
Slide 
44
Summary
Exposures can consist of people, property, structures, or the environment.
Sheltering-in-place and evacuation are two main protective actions used to protect human exposures.
Fire fighters assist in physical evacuation.
Sheltering-in-place keeps reside
nts near a hazardous area safe.
)Exposures can consist or people, property, structures, or the environment.
Sheltering-in-place and evacuation are two main protective actions used to protect human exposures.
Fire fighters assist in physical evacuation.
Sheltering-in-place keeps residents near a hazardous area safe.
 (
Slide 
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Summary
Toxicity is a deciding factor when determining whether to evacuate or shelter-in-place.
Responders monitor the atmosphere.
Search and rescue process is more complicated.
The IC determines which offensiv
e or defensive actions to take.
)Toxicity is a deciding factor when determining whether to evacuate or shelter-in-place.
Responders monitor the atmosphere for potential hazards.
The search and rescue process is more complicated in a hazardous materials incident.
The IC determines which offensive or defensive actions to take.
 (
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Summary
Confinement keeps the material on site.
Fires are treated with caution.
Follow specific steps if a pressurized-gas cylinder is leaking.
There are nine hazardou
s materials control activities.
)Confinement keeps the hazardous material on site.
Fires in a hazardous materials incident are treated with caution.
Follow specific steps if a pressurized-gas cylinder is leaking.
There are nine hazardous materials control activities.
 (
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Summary
The IC may decide to withdraw personnel.
Recovery phase occurs when danger has passed and clean-up begins.
The recovery phase can last an unknown amount of time.
If incident involves criminal or terrorist activity, la
w enforcement must be notified.
)The IC may decide to withdraw personnel.
Recovery phase occurs when danger has passed and clean-up begins.
The recovery phase can last an unknown amount of time.
If a hazardous materials incident involves criminal or terrorist activity, law enforcement must be notified.
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Post-Lecture
I. Wrap-Up Activities
Time: 40 Minutes
Level: Fire Fighter I and II
Small Group Activity/Individual Activity/Discussion
Fire Fighter in Action and/or Fire Fighter II in Action
This activity is designed to assist the student in gaining a further understanding of hazardous materials response priorities and actions. The activity incorporates both critical thinking and the application of fire fighter knowledge.
Purpose
This activity allows students an opportunity to analyze a firefighting scenario and develop responses to critical thinking questions.
Instructor Directions
1. Direct students to read the “Fire Fighter in Action” and/or “Fire Fighter II in Action” scenario located in the Wrap-Up section at the end of Chapter 33.
Direct students to read and individually answer the quiz questions at the end of the scenario. Allow approximately 10 minutes for this part of the activity. Facilitate a class review and dialogue of the answers, allowing students to correct responses as needed.  Use the answers noted below to assist in building this review. Allow approximately 10 minutes for this part of the activity.
You may also assign these as individual activities and ask students to turn in their comments on a separate piece of paper.
Answers to Multiple Choice Questions
1. A
A
D
A
B
B
Technology Resources
This activity requires students to have access to the Internet. This may be accomplished through personal access, employer access, or a local educational institution. Some community colleges, universities, or adult education centers may have classrooms with Internet capability that will allow for this activity to be completed in class. Check out local access points and encourage students to complete this activity as part of their ongoing reinforcement of firefighting knowledge and skills.
Purpose
To provide students an opportunity to reinforce chapter material through use of online Internet activities.
Instructor Directions
1. Use the Internet and go to www.FireFighter.jbpub.com. Follow the directions on the Web site to access the exercises for Chapter 33.
Review the chapter activities and take note of desired or correct student responses.
As time allows, conduct an in-class review of the Internet activities and provide feedback to students as needed.
Be sure to check the Web site before assigning these activities because specific chapter-related activities may change from time to time.
II. Lesson Review
Time: 15 Minutes
Level: Fire Fighter I
Discussion
Note: Facilitate the review of this lesson’s major topics using the review questions as direct questions or overhead transparencies.
Answers are found throughout this lesson plan.
Fire Fighter I
What is a risk-benefit assessment?
What is the first response priority at a hazardous materials incident? Why?
What is shelter-in-place?
How are search and rescue operations different in a hazardous materials incident?
What is the difference between containment and confinement in a hazardous materials incident?
What are some of the different types of foam that can be used?
What are some defensive control activities and how are they used?
What is the recovery phase of an incident?
How is the decision to withdraw made?
What steps should be taken when terminating an incident?
III. Assignments
Time: 5 Minutes
Level: Fire Fighter I and II
Lecture
Advise students to review materials for a quiz (determine date/time)
Direct students to read the next chapter in Fundamentals of Fire Fighter Skills as listed in your syllabus (or reading assignment sheet) to prepare for the next class session.
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