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HAZARDOUS MATERIALS: PROTECTIVE ACTIONS
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CLASS ASSIGNMENT

Prior to this lesson:
Read Firefighter's Handbook, Chapter 28, 
pages 801-834

Length:
3 hours, 20 minutes

Equipment/Supplies:
Course outline


Transparency masters--Chapter 28


PowerPoint Presentation--Chapter 28


Overhead projector, slide projector, or LCD display

OBJECTIVES*

After completing this lesson, students should be able to:

· Discuss the various incident management systems. (A)

· Discuss the various methods of container breaching. (O)

· Explain the four methods of vapor cloud movement. (O)

· Explain the methods used to make isolation and evacuation decisions. (O)

· Describe the use of hot, warm, and cold zones. (A)

· Identify the use of air monitors in the determination of zones. (O1)

· Discuss the use of incident levels to describe the severity of the incident. (A)

· Describe common incidents within each hazard class. (O1)

· Discuss methods of emergency decontamination. (O)

· Describe the four types of decontamination. (O)

· Describe the various methods of accomplishing decontamination. (O)

*Instructor's note: In the Hazardous Materials section, NFPA 1001 requires that the student receive hazardous materials training at either the Awareness or Operations level. The Hazardous Materials section will identify which objectives are Awareness (A) or Operations (O) level. If the information exceeds the Operations level, these are noted with an (O1), which is Operations plus and is not an NFPA level.

INTRODUCTION

Firefighter's Handbook, page 803

Time: 10 minutes

Key Points

· The tactical considerations provided here are for general situations, since each chemical spill is different, and for each spill there may be another way of handling that release.

HAZARDOUS MATERIALS MANAGEMENT SYSTEMS

Firefighter's Handbook, pages 803-813

Time: 60 minutes
Key Points

· Different management systems can be used for hazardous materials incidents. Many have been in use for many years and offer well-proven methods of organizing an incident.

· One of the systems developed is the 8-Step Process®, devised by Hildebrand, Noll, and Yvorra.

· Another system is called the GEDAPER process of hazardous materials management.

· Yet another system developed early on was the DECIDE process.

· Regardless of which system a department chooses, it is important to choose a system that everyone understands and can use.

· OSHA's HAZWOPER regulation requires the use of an IMS, but does not state which type of system is required.

Isolation and Protection

· Methods of isolation can be as simple as placing barrier tape or as complex as the use of law enforcement at traffic control points.

· The protection of the people in a hazard area can best by accomplished by the evacuation of the immediate area.

· A plan must be established for the holding of these people until a determination can be made as to their status.

· When dealing with people in the suspected hazard area, frequent communication with the HAZMAT team is important.

Rescue

· The rescue of victims from a suspected hazard area can be extremely controversial.

· Once on the scene, firefighters need to evaluate the incident.

· Other considerations need to be taken into account when making a rescue decision, such as the response and notification time.

· The responding HAZMAT team should be consulted prior to entry so as to verify the chemical information.

· When rescuing the victims, there should be no delay in the evacuation.

· Once out of the area, decontamination should be performed, if required, on both victims and rescuers, and they should be isolated from the remainder of the responders.

· After decontamination, the rescue team should remove their PPE and bag them.

· After evaluation by the EMS providers and consultation with the HAZMAT team, the rescuers should be sent to rehabilitation.

· When handling hazardous materials incidents, encountering trapped victims is an unusual incident, but procedures should be in place to cover that contingency.

· The rescue crews will limit the number of people in the hazard area, and a quick extrication is usually performed.

· Making the decision to enter a hazardous environment takes training and experience.

· To make the decision, some HAZMAT teams use an approach known as risk-based response.

· This system is designed to identify the risk that the chemicals present.

· The major factor of concern in a potentially hazardous situation is a chemical's vapor pressure.

· HAZMAT teams, and now many first responders, have very capable detection devices for various materials and can determine the true risk during an operation.

· First responders should know the locations in which these materials are stored and used.

· The top ten chemicals spilled are:

· Sulfuric acid.

· Hydrochloric acid.

· Chlorine.

· Sulfur dioxide.

· Ammonia.

· Sodium hydroxide.

· Gasoline.

· Propane.

· Combustible liquids.

· Flammable liquids.

Site Management

· The management of a hazardous materials incident can be very difficult, even for a seasoned IC.

· When involved in a chemical release, especially one of major proportions, many more agencies get involved.

· County or state environmental representatives or responders may also arrive to the incident to assist.

· In some states, the Department of Natural Resources (DNR) has jurisdiction in chemical spills and, hence, may respond to an incident.

· In some cases, the IC will have a difficult time and may end up handling the "assistance" rather than actually managing the incident.

· In this situation, the department's public information officer (PIO) and liaison officer will be of great assistance.

· Regardless of the IMS system, only a small component of the overall 
system is typically used during routine fire operations.

· A liaison must be established with all of the responding agencies, and their specific roles also have to function within the IMS.

· A HAZMAT safety officer should be trained to the Technician or Specialist level to make sure that the mitigation efforts are carried out effectively and safely.

Establishment of Zones

· Areas must be established to identify the various isolation points.

· These zones are referred to as the hot, warm, and cold zones.

· These zones are usually established by the HAZMAT team after their arrival and setup.

· First responders should position themselves in an upwind and uphill position.

· Likewise, if operating at a water-based spill, the rescuers should operate upwind and upstream.

· The first arriving apparatus should have been set up in that position when it arrived, but if not, the vehicles should be moved to that type of position as quickly as possible.

· Other items to consider for the hot zone are topography, the accessibility for responding units and other resources, weather conditions, and bodies of water.

· Additional consideration should be given to setup areas for the HAZMAT team, including decontamination and dress-out locations.

· Emergency responders usually deal only with short-term and medium-term types of incidents, but the actions those first responders take can result in long-term exposure.

· The warm zone is set up after the arrival of the HAZMAT team and is usually where the decontamination is established.

· No PPE is required for the cold zone.

· Some HAZMAT teams use monitoring devices to help establish the zones.

· The zone distances are based on the theories established by the risk-based response system.

Evacuations and Sheltering in Place

· The IC will be bombarded by the public, media, and co-workers about the decision to conduct an evacuation.

· A consultation with the HAZMAT team and the local conditions guided by the DOT NAERG can establish a starting point.

· If the decision is made to evacuate, a suitable location needs to be found for relocation, transportation may be required, and accommodations need to be established for the evacuees.

· The HAZMAT team can also run a plume projection using the CAMEO computer program, but this is also a conservative measure and may cause a larger evacuation than necessary.

· The worst-case scenario, established by using the DOT NAERG, is an evacuation distance of 4,000 feet by 71 miles, which in a city could result in 25,000 to 100,000 evacuees.

· There are certain times when evacuation is required, such as when an 
explosion is probable.

· ACGIH has provided some planning levels for the chemicals that require planning under the CAAA.

· These emergency response planning (ERP) levels are designed to assist with the emergency planners' preparation of the community emergency plan.

· When sheltering in place, the citizens should shut all windows and doors, shut off air-handling systems, and stay tuned to a TV or radio station.

· When dealing with larger facilities, it may be best to station an emergency responder at the location who acts as a direct link to the incident.

· The emergency management office can also establish a rumor control hotline, which can be used to answer questions from concerned citizens and family members about the incident.

COMMON INCIDENTS

Firefighter's Handbook, pages 813-824

Time: 60 minutes
Key Points

· The recommendations provided here are only suggestions. Local policies and procedures should take precedence and be followed.

Types of Releases

· When talking about chemical incidents, it is important to classify how the chemicals are released from their container.

· The type of release can be classified as a breach in a container or as a 
release within a containment system.

· The NFPA provides two distinct categories for both breaches and releases.

· There are several ways of looking at the potential release of a chemical.

· The three general types of stress are: thermal stress, mechanical stress, and chemical stress.

· Both pressurized and nonpressurized containers can breach in several different ways.

· The most common container breaches are punctures, and closures that open up.

· Many factors are involved with container breaches.

· The methods in which chemicals can be released through a containment system are detonation, violent rupture, rapid relief, and a spill or leak.

· A container that has a rapid relief valve should be able to release enough pressure to bring a margin of safety to the incident.

· It is never recommended that a relief valve be stopped, or that a fire coming from a relief valve be extinguished.

· The only time a fire coming from any valve should be extinguished is when the flow of the material can be stopped with a 100 percent assurance that it will be successful.

· Spills and leaks will both result in lost product.

· When dealing with a possible explosion, all persons must be removed from the area, and a defensive operation should be established.

· When making the decision to fight a fire in this situation, large quantities of water must be applied quickly to cool the cargo and then extinguish the fire.

· Another incident that involves explosives arises when the fire department assists a bomb squad in handling a suspected explosive device.

· Many bomb squads detonate suspected devices in place, which may start a fire or cause a potential structural collapse.

· Other potential incidents may involve the shipment of explosives that have been involved in an accident.

· In most cases, these incidents represent a minimal risk to the responders or the community.

· In some cases, an explosives truck carrying ammonium nitrate may be involved in an accident, and if it has fuel oil on board, the mixture known as ANFO could be created.

· Citizens may bring in old chemicals, some of which may be explosive and shock sensitive, to the firehouse.

· Firefighters should not handle these items and should instead call for 
appropriate resources for assistance.

· Another common item that may be brought in to the firehouse is containers of old ether.

· In some cases, toxic materials may be brought in, which can contaminate the person who accepted the package and cause severe health problems for the firefighters in the station.

· Luckily for many first responders, many departments carry gas detection devices that will warn them of any potentially explosive atmospheres involving flammable gases.

Gases

· The two most commonly released flammable gases are: natural gas and propane.

· Incidents involving these two gases are commonplace. For natural gas, the most common incident involves a ruptured gas main.

· Gas detection devices should be employed to determine the true hazard areas, and adjacent buildings should be checked for gas.

· Gas line valves may actually be keeping the amount of gas reduced, and moving the valve may increase the amount of gas escaping.

· When dealing with pipes and electrical systems, an OSHA regulation describes the procedure for shutting off a system and marking it so that the system is not turned on.

· This regulation is known as the "lock-out, tag-out" regulation.

· For fires involving propane tanks, there is the potential for a Boiling Liquid Expanding Vapor Explosion (BLEVE), an event that can be catastrophic to the responders.

· When making the decision to fight a propane tank fire, a large quantity of water needs to be applied quickly and continuously.

· When preplanning, the first responders should plan to establish a flow of water on the tank in excess of 500 gpm within a few minutes of their arrival.

· Carbon dioxide, chlorine, and ammonia are examples of other common gas releases.

Flammable and Combustible Liquids

· Flammable liquids and combustible liquids are the leading categories for the most common types of releases, because they include gasoline and diesel fuel.

· Although of a lesser concern than gasoline, diesel fuel, fuel oil, and kerosene do have some toxicity concerns.

Flammable Solids, Water Reactives, and Spontaneously Combustible Materials

· When dealing with materials in these categories, a specific identity and emergency response information are crucial.

· Some materials, such as calcium carbide, are shipped as water-reactive materials.

· Materials that are spontaneously combustible are usually transported in a manner designed to keep them stable.

· Communities with facilities that use flammable metals should have metal extinguishing agents, such as Metal-X or Lith-X, which are often referred to as Class D extinguishing powders.

Oxidizers and Organic Peroxides

· This is another class of materials for which help should be requested early.

· Oxidizers and organic peroxides can have explosive characteristics, and attempting to deal with them improperly can lead to fatal mistakes.

· One of the best known oxidizers is ammonium nitrate.

· Oxygen is placarded with a specific oxygen placard, or it can also be shipped with an oxidizer placard.

· In addition to supporting combustion liquefied oxygen (LOX), which is a cryogenic, presents even more hazards.

· Another concern is the absorption of oxygen from a LOX release by a firefighter's TOG, which can present a flammability problem.

· Another commonplace situation involving oxidizers is encountered when dealing with pool chemicals.

· Specific advice from the HAZMAT team is required prior to the handling of, and disposal of any of these types of chemicals.

Poisons

· These types of materials, which include "Stow Away from Foodstuffs" and "Marine Pollutants," are toxic to both humans and the environment.

· The materials labeled as poisonous are very toxic, although the DOT does not include many of the materials that are toxic in this category.

· A label may accompany poisonous gases on a bulk container that reads "Poisonous by Inhalation," which would be listed in the shipped papers as PIH.

· The most common incidents with these types of materials result from pesticides and agricultural chemicals.

· Incidents involving commercial home-fertilizing trucks are common, but in most cases this material is diluted and ready for application.

Radioactive Materials

· It is true that incidents involving these types of materials are rare, but they do have a significant impact on the well-being of the community.

· Radioactive materials are commonly used in the community in smoke detectors, in ground imaging equipment, and in the medical community.

· Some radioactive materials, such as those coming to and from a nuclear power-generating facility, can present some risk to the community.

Corrosives

· The most common corrosive incidents occur with the use of sulfuric acid, hydrochloric acid, and sodium hydroxide.

· To handle any of these materials, chemical-protective clothing is required, because after some time the chemicals can eat a hole in TOG.

· Chemical neutralization may be the best choice for handling a corrosive spill.

Other Incidents

· The first rule to follow if a responder suspects that hazardous materials are involved is to isolate the area and evacuate the other people in the immediate area until further information is available.

· Many toxic materials are odorless and colorless, and thus will provide little advance warning prior to causing lethal effects.

· Common incidents that first responders may be involved with are odor complaints that can occur in buildings, commonly referred to as sick buildings.

· The use of air monitors is the key to survival with these types of incidents.

· The HVAC system should be shut down so as not to remove the unknown material.

· First responders may also get called to gas leaks inside a building, and having a suitable air monitor will determine their ultimate safety.

· Gas grills are prone to propane leaks, and if the leak reaches an ignition source they can cause severe damage to buildings.

DECONTAMINATION

Firefighter's Handbook, pages 824-829

Time: 30 minutes
Key Points

· The task of decontamination may fall to a person trained at the first responder Operations level.

· The definition of decontamination, or decon for short, is the physical removal of contaminants from people, equipment, and the environment.

· Prior to performing any decontamination procedures on humans, consult with the HAZMAT team or a chemist.

· The two ways to become contaminated are: direct contact and secondary contamination.

Types of Decontamination

· There are four general types of decontamination levels: gross decon, formal decon, fine decon, and emergency decon.

· There are two large categories of decontamination: wet decontamination and dry decontamination. Both categories have the four general levels with some minor modifications.

Emergency Decontamination

· Emergency decontamination can be as simple as taking a hoseline and washing someone off, or it can be as complicated as having an unconscious, contaminated patient on a backboard or in a Stokes basket.

· The common methods of emergency decon involve the use of a water line and some method of runoff control.

· Decon should not be performed over storm drains or other areas of environmental concerns.

· The best treatment for corrosive burns is the water flush (minimum of twenty minutes), especially for burns caused by a base, such as sodium hydroxide.

Gross Decontamination

· The process of gross decon consists of the removal of the majority of the contaminants, and is usually the first rinsing station within a full decon setup.

· Some HAZMAT teams use shower setups for gross decon, whereas others may use hoselines or pump tanks.

· When dry decon is used, overgarments such as booties or extra gloves that may have been used when leaving the hot sector are placed in a designated container.

· When using any type of decon, the bottom line is to make it safe for the responder to get out of the PPE and safe for the responder assisting with the PPE removal.

Formal Decon

· The process of formal decon is one in which some actual scrubbing and cleaning takes place to remove residual contaminants.

· It is during the formal decon procedure that decon solutions are typically added to the process.

· When doing formal decon, it is important to pay particular attention to the areas most likely to be contaminated, which are the hands and feet.

Fine Decon

· Fine decon is not performed by first responders, but rather by hospital-based personnel.

· According to OSHA, the staff must have the proper training to perform the decon.

· Some hospitals have designated decon areas with a separate entrance, separate ventilation system, and a holding tank for runoff control.

· Through the LEPC plan, hospitals are required to identify themselves as being able to accomplish the decontamination of patients.

· Regular training and interfacing is required to keep this type of system functioning well within a community.

Decontamination Process

· There are several variations to a decontamination process, but they are all similar.

· The process usually follows these steps:

· Tool drop

· Gross decon

· Formal decon

· PPE removal

· SCBA removal

· Clothing removal

· Body wash

· Dry off

· Medical evaluation

· The variations include the use of shower systems and tents, the number and location of steps performed, and the personnel involved.

· The HAZWOPER regulation requires that the IC must have a plan for decontamination, which can vary from no setup through a multistep process.

METHODS OF DECONTAMINATION

Firefighter's Handbook, pages 830-832

Time: 30 minutes
Key Points

· There are general methods of decontamination that apply to humans, equipment, and the environment.

Absorption

· The spilled material is picked up by the absorbent material, which acts like a sponge.

· The whole absorbed mixture will have to be treated as waste, and the absorption process will not change any of the characteristics of the material, such as its flammability.

Adsorption

· In this process, the material to be picked up bonds to the outside of the adsorption medium.

· Many chemical facilities have drums, bags, or totes of activated carbon set up to receive the liquids within a process, and they may have some available in the event of an emergency.

Covering

· Solid materials can often be covered as a way of decontaminating them, but covering could also be used for liquids.

· Once the spill area is covered, a method of securing the seal must be used to prevent the cover from blowing away.

Dilution

· The ability to dilute a contaminant is dependent on the chemical structure of the spilled material, and it does not work on all containment.

Disinfection

· When dealing with humans, a 0.5 percent bleach and water solution can be used for some etiological containments.

Disposal

· In limited cases, disposal is the chosen decon method, especially if there are financial considerations.

· Contaminated soil is often dug up and disposed of, either at an incinerator or a hazardous material waste landfill.

Neutralization

· Neutralization is usually reserved for corrosive materials, but is also used to describe the procedure that reduces the toxicity of a poisonous material.

· An emergency responder should avoid mixing a neutralization solution using sodium hydroxide because it is very corrosive, but with some chemicals it is extremely useful in small amounts.

Overpacking

· This objective is dependent on the material involved and the size of the container.

· Overpacking is the placing of the material into another container, usually a large drum.

Removal

· Removal is an option reserved for soil in most cases, although the equipment or tools could also be removed from an area.

Solidification

· Solidification is another method that, depending on the solidification agent used, may alter the suspect agent.

· Chemical compatibility is an item that needs to be confirmed prior to the use of a solidification material.

Vacuuming

· For solid materials such as dusts or particles, a vacuum would certainly reduce the contamination hazards.

· Special vacuums are made exclusively for picking up mercury without having the mercury vapors being released into the air.

Vapor Dispersion

· General ventilation can be used to decontaminate or clear a building.

· The use of PPV fans can assist in the removal of contaminants in a building, but the levels of carbon monoxide must be watched so that those levels do not become dangerous.

· Some response teams and emergency plans outline incident levels to provide quick notifications.

WRAP-UP

Time: 10 minutes

Key Points

· Protective actions are used for a variety of purposes, the most important of which is to protect the public and the responders.

· A successful incident will greatly depend on implementing an appropriate incident management plan.

· Unlike most fires or accidents, political pressure may be associated with a chemical release as there is the potential that thousands of people may require evacuation as a result.

· Choosing the method of decontamination can be difficult as well because of the many possibilities.

· Firefighters should work closely with the HAZMAT team on the scene to determine the best plan of action.

Assignment

· Read Chapter 29 in Firefighter's Handbook, pages 835-855

· Optional: Complete Firefighter's Handbook Workbook, Chapter 29

Instructor Preparation

PowerPoint Presentation--Chapter 29

Transparency masters--Chapter 29

Overhead projector, slide projector, or LCD display and monitoring devices (if available)

