Essentials of Fire Fighting, 6th Edition

Mitigating Haz Mat/WMD Incidents


Chapter 24
Mitigating Haz Mat/WMD Incidents
Lesson Goal
After completing this lesson, the student shall be able to describe various mitigation efforts to be performed at haz mat/weapons of mass destruction incidents. In addition, students will perform various skills relating to defensive control functions.
Objectives

Upon successful completion of this lesson, the student shall be able to:


1.
Summarize first responder roles at haz mat/WMD incidents. [NFPA® 472, 4.4.1; 5.4.3]

2.
Summarize incident priorities for haz mat/WMD incidents.


3.
Explain the management structure used for haz mat/WMD incidents. [NFPA® 472, 4.2.1, 4.4.1, 5.2.2, 5.4.3]


4.
Explain the considerations that must be taken into account during the analysis stage of haz mat/WMD incidents. [NFPA® 472, 5.2.1; 5.2.1.4; 5.2.4; 5.3.1, 5.4.3]


5.
Describe the steps used for planning the appropriate response at haz mat/WMD incidents. [NFPA® 472, 5.3.1; 5.3.2]

6.
Describe the process for evaluating and communicating the progress at haz mat/WMD events. [NFPA® 472, 5.5.1; 5.5.2]

7.
Explain how the Emergency Response Guidebook (ERG) is used at haz mat/WMD incidents. [NFPA® 472, 4.4.1; 4.2.3; 5.2.1.5]


8.
Summarize the role of emergency response centers during haz mat/WMD incidents. [NFPA® 472, 5.2.2]

9.
Explain the considerations that must be taken when choosing personal protective equipment at haz mat/WMD incidents. [NFPA® 472, 5.3.3; 6.2.3.1]

10.
Distinguish among the four levels of EPA defined protection. [NFPA® 472, 6.2.3.1]

11.
Describe Mission-Oriented Protective Posture (MOPP) ensembles.  [NFPA® 472, 6.2.3.1]


12.
Describe the selection factors that must be considered when selecting personal protective equipment at haz mat/WMD incidents. [NFPA® 472, 6.2.3.1; 6.6.3.2]


13.
Explain safety and emergency procedures used for personnel wearing protective clothing. [NFPA® 472, 6.2.4.1]

14.
Explain proper procedures for PPE inspection, storage, testing, and maintenance. [NFPA® 472, 5.4.4; 6.2.4.1; 6.2.5.1]

15.
Describe the techniques used for isolation and scene control. [NFPA® 472, 4.4.1]

16.
Identify basic notification considerations at haz mat/WMD incidents. [NFPA® 472, 4.4.2; 5.2.2; 5.4.3]


17.
Describe methods that help ensure the protection of responders during haz mat/WMD incidents. [NFPA® 472, 6.2.4.1; 5.4.4; 5.2.4; 5.5.1; 5.5.2; 5.4.3]


18.
Describe methods that help ensure the protection of the public during haz mat/WMD incidents. [NFPA® 472, 5.4.1; 4.4.1]

19.
Describe the considerations and limitations of emergency and technical decontamination. [NFPA® 472, 5.3.4; 5.2.3; 5.4.1; 5.3.2; 6.2.3.1; 6.2.4.1]


20.
Tell what rescue actions can be taken at haz mat/WMD incidents by personnel without specialized training. [NFPA® 472, 5.3.1]

21.
Explain the strategic goal of spill control and confinement. [NFPA® 472, 6.6.3.1]


22.
Describe methods used to complete the strategic goal of leak control and containment. [NFPA® 472, 6.6.3.1; 6.6.4.1]


23.
Summarize the actions necessary when an incident is suspected to involve terrorist activity. [NFPA® 472, 4.4.1]

24.
Explain how to preserve crime scene evidence. [NFPA® 472, 5.4.2]

25.
Explain the goals for the recovery and termination phases of haz mat/WMD incidents.

26. 
Obtain information about a hazardous material using the Emergency Response Guidebook (ERG). [NFPA® 472, 4.4.1; 4.2.3, Skill Sheet 24-I-1]


27. 
Perform emergency decontamination. [NFPA® 472, 5.3.4, Skill Sheet 24-I-2]


28. 
Perform absorption. [NFPA® 472, 6.6.3.1; Skill Sheet 24-I-3]


29. 
Perform adsorption. [NFPA® 472, 6.6.3.1; Skill Sheet 24-I-4]


30. 
Perform diking operations. [NFPA® 472, 6.6.3.1; Skill Sheet 24-I-5]


31. 
Perform damming operations. [NFPA® 472, 6.6.3.1; Skill Sheet 24-I-6]


32. 
Perform diversion operations. [NFPA® 472, 6.6.3.1; Skill Sheet 24-I-7]


33. 
Perform retention operations. [NFPA® 472, 6.6.3.1; Skill Sheet 24-I-8]


34. 
Perform dilution operations. [NFPA® 472, 6.6.3.1; Skill Sheet 24-I-9]


35. 
Perform vapor dispersion. [NFPA® 472, 6.6.3.1; Skill Sheet 24-I-10]


36. 
Perform a remote valve shutoff. [NFPA® 472, 6.6.3.1; 6.6.4.1; Skill Sheet 24-I-11]
Instructor Information

This is the lesson covering mitigation of haz mat/WMD incidents. This lesson describes the first responders’ role at a haz mat/WMD incident. The lesson also covers the four-step process for mitigating an incident involving hazardous materials or weapons of mass destruction.  

Important instructor information is provided in shaded boxes throughout the lesson plan. Carefully review the instructor information before presenting the lesson.

This lesson includes skills evaluation checklists that assess student ability to use the ERG, and to perform various defensive control actions. These checklists will allow students to meet the requirements of learning objectives 27-36.  

Methodology

This lesson uses lecture, discussion, and skills practice. The level of learning is application.
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Presentation Tools

Interactive Objects allow instructors to present information a piece at a time by clicking on hot spots in a larger image.
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Each object is labeled in the Lesson Outline and indicated in the PowerPoint® presentation by a RED arrow in the top left corner of the image. This lets instructors know to use the mouse to explore all of the information on the slide.
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After all of the information is displayed a reset arrow will appear in the bottom right corner of the image. Instructors can use this to remove the text and quiz students on content just covered or simply move on to the next slide.
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To move to the slide after an interactive object, select the Click for next slide arrow on the left side of the slide.

Videos are used as discussion starters or to illustrate a concept or process discussed in the chapter. 
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These are labeled in the Lesson Outline and indicated in the PowerPoint® presentation by the Click image to play arrow on the left side of the slide.
Section I: First Responder Roles
I. First responder roles
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pp. 1413-1415
Objective 1 — Summarize first responder roles at haz mat/WMD incidents.
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Training
1. U.S. Occupational Safety and Health Administration (OSHA) – Outlines first responder standards in Title 29 (Labor) Code of Federal Regulations (CFR) 1910.120, Hazardous Waste Operations and Emergency Response (HAZWOPER)

2. U.S. Environmental Protection Agency (EPA) – Include training standards in Title 40 (Protection of Environment) CFR 311, Worker Protection
3. National Fire Protection Association® (NFPA®)

a. Recommendations, not laws or regulations, unless adopted as such by the authority having jurisdiction (AHJ)
b. NFPA® 472, Standard for Competence of Responders to Hazardous Materials/Weapons of Mass Destruction Incidents (2013)

c. NFPA® 473, Standard for Competencies for EMS Personnel Responding to Hazardous Materials/Weapons of Mass Destruction Incidents (2013)

4. Canadian standards

a. Regulatory bodies
i. Ministry of Labour

ii. Workers Compensation Board (WCB)

b. NFPA® 472

Instructor Note: Discuss the “What This Means To You” box on p. 1413 of the manual. This box discusses the standards to which first responders must be held.
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Awareness-Level Personnel

1. Individuals who may be the first to arrive at or witness a haz mat/WMD incident

2. Expected to assume certain responsibilities when faced with incident involving hazardous materials

a. Recognize the presence or potential presence of a hazardous material

b. Recognize the type of container at a site and identify the material in it if possible

c. Transmit information to an appropriate authority and call for appropriate assistance

d. Identify actions to protect themselves and others from hazards

e. Establish scene control by isolating the hazardous area and denying entry
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Operations-Level Responders
1. Must assume responsibilities of Awareness Level, in addition to others

a. Identify the hazardous material(s) involved in an incident if possible

b. Analyze an incident to determine the nature and extent of the problem

c. Protect themselves, nearby persons, the environment, and property from the effects of a release

d. Develop a defensive plan of action to address the problems presented by the incident

e. Implement the planned response to mitigate or control a release from a safe distance and keep it from spreading

f. Evaluate the progress of the actions taken to ensure that response objectives are safely met

2. May be trained to a set of core competencies or beyond, incorporating mission-specific competencies 

a. Personal Protective Equipment

b. Mass Decontamination

c. Technical Decontamination

d. Evidence Preservation and Sampling

e. Product Control

f. Air Monitoring and Sampling

g. Victim Rescue and Recovery

h. Response to Illicit Laboratory Incidents
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Review Question: What are the basic responsibilities of both Awareness-Level and Operations-Level personnel at haz mat/WMD incidents?
See pp. 1414-1415 of the manual for answers.
Section II: Priorities


II. priorities
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pp. 1415-1416
Objective 2 — Summarize incident priorities for haz mat/WMD incidents.
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Priorities
1. Life safety

a. First – Safety of emergency responders

b. Limits firefighters to defensive or nonintervention actions at haz mat/WMD incidents unless they receive additional training
2. Incident stabilization

a. Can include establishing scene perimeters and constructing dams and dikes to prevent or divert hazardous liquids

b. Can minimize environmental and property damage

3. Protection of property and the environment
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Review Question: What are the three incident priorities for haz mat/WMD incidents?
See p. 1415 of the manual for answers.
Section III: Management Structure


III. management structure
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pp. 1416-1421
Objective 3 — Explain the management structure used for haz mat/WMD incidents.
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Ask Students: How does a haz mat/WMD incident differ from other incidents? 

Briefly discuss answers with students. Haz mat/WMD incidents may differ in that: 

( A haz mat division/group led by a Haz Mat Supervisor may be required 

( A unified command structure is often used because of the complexity of the response 

( The National Incident Management System-Incident Command System (NIMS-ICS) must be used at any U.S. incident involving terrorism or a federal response 

( Federal responses may incorporate federal resource teams
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ICS Haz Mat Positions

1. Will be determined by the complexity of the incident and the resources needed for mitigation
2. Standard positions

a. Hazardous Materials Branch Director/Group Supervisor 

i. Manages the resources assigned to the branch or group
ii. Directs the primary tactical functions
b. Entry Team Leader

i. Supervises all companies and personnel operating in the hazardous area

ii. Directs all tactics and controls the positions and functions of all personnel in the hazardous area

c. Decontamination Team Leader

i. Supervises operations in the scene control zone where decontamination is conducted

ii. Ensures that all rescued citizens, response personnel, and equipment have been decontaminated before leaving the incident

d. Site Access Control Leader

i. Controls all movement of personnel and equipment between the control zones

ii. Responsible for isolating the control zones and ensuring proper routes

iii. Responsible for control, care, and movement of people before they are decontaminated

e. Assistant Safety Officer (Hazardous Materials)

i. Responsible for the overall safety of assigned personnel within the Hazardous Materials Group

ii. Reports directly to the Incident Safety Officer

iii. Must be appointed at hazardous materials incidents and have the requisite knowledge to function as the Assistant Safety Officer at a haz mat incident

f. Technical Specialist (Hazardous Materials Reference/Science Technical Specialist) – Provides technical information and assistance to the Hazardous Materials Group and the Planning Section using various resources
g. Safe Refuge Area Manager

i. Evaluates and prioritizes victims for treatment

ii. Collects information from the victims

iii. Prevents the spread of contamination by victims

iv. Should have an EMS background
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Unified Command

1. Ensures control of a large-scale incident involving multiple agencies with overlapping authority and responsibility

2. Purpose – All agencies that have a jurisdictional responsibility at a multijurisdictional, multiagency, and/or multidisciplinary incident contribute by
a. Establishing one set of incident objectives

b. Selecting strategies

c. Accomplishing joint planning

d. Ensuring integrated tactical operations

e. Using all assigned resources effectively
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Requires coordinated efforts of several agencies/organizations

a. Fire service

b. Law enforcement

c. EMS

d. Private concerns

i. Material’s manufacturer

ii. Material’s shipper

iii. Facility manager

e. Government agencies

f. Privately contracted cleanup and salvage companies

g. Specialized emergency response groups, organizations, and technical support groups

h. Utilities and public works
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U.S. NIMS and the National Response Framework

1. NIMS-ICS

a. Designed after terrorist attacks of September 11, 2001 to have common terminology, command structures
b. Required of all state, tribal, and local organizations receiving Federal preparedness assistance

c. Designed to be applicable to small, single-unit incidents as well as complex, large-scale incidents

d. Builds from the ground up and is the basic operating system for all incidents within each facility or agency

e. Includes five general ICS functions as well as Intelligence
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National Response Framework (NRF)

a. Guide to managing all-hazards response at the local, state, and federal level, or within the private sector
b. Can be partially or fully implemented in the context of a threat, anticipation of a significant event, or the response to a significant event

c. Establishes resource teams

i. Weapons of Mass Destruction-Civil Support Teams (WMD-CST) – Teams that support civil authorities at a domestic chemical, biological, radiological, nuclear, or high-yield explosive incident site by identifying CBRNE agents/substances

ii. Disaster Medical Assistance Teams (DMAT) – Groups of professional and paraprofessional medical personnel designed to provide emergency medical care during a disaster or other event

iii. Disaster Mortuary Operational Response Teams (DMORT) – Teams that work under the guidance of local authorities by providing technical assistance and personnel to recover, identify, and process deceased victims

iv. National Medical Response Team-Weapons of Mass Destruction (NMRT-WMD) – Specialized response forces designed to provide medical care following a nuclear, biological, and/or chemical incident

v. Urban Search and Rescue (USAR) Task Forces – Highly trained teams that provide search-and-rescue operations in damaged or collapsed structures and stabilization of damaged structures

vi. Incident Management Teams (IMT) – Teams of highly trained, experienced individuals who are organized to manage large and/or complex incidents
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Review Question: What kind of management structure is used for haz mat/WMD incidents?
See pp. 1416-1421 of the manual for answers.
Section IV: Haz Mat Incident Mitigation
IV. haz mat incident mitigation
Review Question: What are the four problem-solving stages of haz mat/WMD incident mitigation? 
See pp. 1421-1422 of the manual for answers.
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pp. 1421-1427
Objective 4 — Explain the considerations that must be taken into account during the analysis stage of haz mat/WMD incidents.
A. Analyzing the Situation

Instructor Note: Discuss the Safety Box “Incident Command Post Location” on p. 1422 of the manual for a discussion of the location of the Incident Command Post (ICP).
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Initial size-up

a. Initial and ongoing assessment of an incident

b. Involves considering all factors that will affect an incident and response
i. Type of incident

ii. Type of hazardous material involved

iii. Exact location of incident/hazards

iv. Type, size, and occupancy of structure

v. Building construction
vi. Atmospheric conditions and risks

vii. Utilities

viii. Interior and exterior access to scene

ix. Vertical/horizontal openings, shafts, voids, and tunnels

x. Structural damage and collapse

xi. Existing hazards

xii. Special hazards

xiii. Fire spread and direction of travel

xiv. Number, type, and location of casualties/trapped victims

xv. Resources needed for search and rescue

xvi. Resources needed for fire suppression

xvii. Resources needed for haz mat operations

xviii. Specialized equipment needed for recovery

xix. Potential for secondary attacks at criminal or terrorist incidents

c. Process
i. Approach incident carefully from upwind, uphill, and upstream

ii. Focus on identifying material involved

iii. Use available resources to estimate size of endangered area

iv. Predict potential exposures

v. Develop/consider strategic goals and tactical objectives

d. Frequently complicated by lack of information or limited or conflicting information

e. Includes hazard and risk assessment

i. Continuous and ongoing process

ii. Starts with preincident planning, extends through receipt of alarm, and continues throughout course of incident
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Incident levels

a. Can be determined after size-up has determined scope of incident

NOTE: ICS levels of incident severity are reversed from this model. Predetermined levels help an IC to quickly identify necessary resources.
b. Level I

i. Within capabilities of fire or emergency services organization or other first responders

ii. Least serious and easiest to handle

iii. May pose serious threat to life or property, but not usually

iv. Evacuation limited to immediate area

v. Examples
Instructor Note: Discuss with students the examples of a Level I incident.

c. Level II

i. Beyond capabilities of first responders on scene

ii. May be beyond capabilities of first response agency/organization jurisdiction

iii. Require services of formal haz mat response team

iv. Tasks of properly trained and equipped response team

(a) Use chemical protective clothing (CPC)

(b) Dike and confine within contaminated areas

(c) Perform plugging and patching activities

(d) Sample and test unknown substances

(e) Perform various levels of decontamination

v. Examples
Instructor Note: Discuss with students the examples of a Level II incident.
d. Level III

i. Requires resources from state/provincial agencies, federal agencies, and/or private industry in addition to unified command

ii. Most serious

iii. May require large-scale evacuation

iv. Most likely not concluded by any one agency

v. Requires collective effort

(a) Specialists from industry and governmental agencies

(b) Sophisticated sampling and monitoring equipment

(c) Specialized leak and spill control techniques

(d) Decontamination on a large scale
vi. Examples

Instructor Note: Discuss the Information Box “U.S. NIMS Incident Types” on pp. 1426-1427 of the manual. The box discusses the U.S. NIMS incident types, which vary from Type 5 (least serious) to Type 1 (most serious).
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Review Question: What role does size-up and identifying incident levels play in the analysis stage of haz mat/WMD incidents? 
See p. 1423 of the manual for answers.
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pp. 1427-1430
Objective 5 — Describe the steps used for planning the appropriate response at haz mat/WMD incidents.
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Planning the Appropriate Response

1. Definitions

a. Strategic goals – Broad statements of what must be done to resolve the incident

b. Tactical objectives – Specific operations that must be done in order to accomplish those goals
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Strategies

a. Isolation and scene control

b. Notification

c. Identification 

d. Protection of responders and the public

e. Rescue

f. Spill control and leak containment

g. Fire control

h. Crime scene management and evidence preservation

i. Recovery and termination

3. Modes of operation

a. Defensive – Provides confinement of the hazard to a given area

b. Offensive – Includes actions to actively control the hazard

c. Nonintervention – Isolates the area to protect the public and emergency responders, but allows the incident to run its course on its own

4. Incident action plans

a. Well-thought-out, organized course of events developed to address all phases of incident control within a specified time

b. May not need to be written for short-term, routine operations

c. Start with identifying strategy, then selecting tactics, and providing for support resources

d. Tie entire problem-solving process together by stating what the analysis has found, what the plan is, and how it will be implemented

e. Elements

i. Strategies

ii. Current situation summary

iii. Resource assignment and needs

iv. Accomplishments

v. Hazard statement

vi. Risk assessment

vii. Safety plan and message

viii. Protective measures

ix. Current and projected weather conditions

x. Status of injuries

xi. Communications plan

xii. Medical plan
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Implementing the Incident Action Plan

1. Performed after strategic goals have been selected and IAP formulated
2. Accomplished by performing tactical objectives

a. Offensive
b. Defensive
c. Nonintervening

3. Tactic examples

a. If related to controlling chemical and radiological releases – Confinement or containment

b. Establish scene control zones

c. Monitor for radiation and other hazards

d. Call for additional resources

e. Wear appropriate personal protective equipment (PPE)

f. Conduct decontamination

g. Extinguish fires
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Review Question: What are the different modes of operation that can be used at a haz mat/WMD incident? 
See p. 1428 of the manual for answers.
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pp. 1430-1431
Objective 6 — Describe the process for evaluating and communicating the progress at haz mat/WMD events.

D. Evaluating Progress
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Final part of problem-solving process

2. If IAP is successful, IC should receive favorable progress reports and incident should stabilize

3. If mitigation efforts are failing, plan must be reevaluated and revised
4. Plan must be reevaluated as new information becomes available and circumstances change
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Review Question: When should a plan be reevaluated or revised during haz mat/WMD incidents? 
See pp. 1430-1431 of the manual for answers.
Section V: Using the Emergency Response Guidebook
V. using the emergency response guidebook
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pp. 1431-1440
Objective 7 — Explain how the Emergency Response Guidebook (ERG) is used at haz mat/WMD incidents. 

A. Emergency Response Guidebook (ERG)
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Guide to aid emergency responders in 
a. Quickly identifying specific or generic hazards of materials involved in emergency incident
b. Protecting themselves and general public during initial response phase of the incident

2. Does not address all possible circumstances that may be associated with dangerous goods/ hazardous materials incident

3. Primarily designed for use at hazardous materials incidents occurring on a highway or railroad
Instructor Note: Discuss the Safety Box “Multiple Information Sources” on p. 1432 of the manual. Discuss the different sources of information and explain why responders should always seek out multiple sources of information at any haz mat incident.
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ERG ID Number Index (Yellow Pages)
1. List hazardous materials in numerical order, based on their four-digit UN/NA ID numbers

2. Displays the four-digit UN/NA ID number of material followed by assigned emergency response Guide and material’s name

3. Can be used to quickly determine appropriate action Guide based on the ID number

4. If material is highlighted, releases gases that are toxic inhalation hazard (TIH) materials

5. If material is designated with a P, may undergo violent polymerization if subjected to heat or contamination  
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ERG Material Name Index (Blue Pages)

1. List hazardous materials by name

2. Includes material’s four-digit ID and appropriate action Guide

3. Can be used to quickly determine appropriate Guide based on name of material

4. P – Indicates risk of polymerization

5. Highlighted materials – TIH materials

D. [image: image38.png]The ERG initial action guides are
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ERG Initial Action Guides (Orange Pages)

1. Provide safety recommendations and general hazards information

2. Comprised of 62 individual guides presented in two-page format

a. Left-hand page – Provides safety related information

b. Right-hand page – Provides emergency response guidance and activities for fire situations, spill or leak incidents, and first aid

3. Each covers a group of materials that possess similar chemical and toxicological characteristics
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Potential hazards section

a. Describes potential health and fire/explosion hazards that the material may display

b. Lists highest potential hazard first

c. Should be consulted first because it will assist in making decisions regarding protection of individuals at the incident

5. Public safety section

a. Provides general information regarding immediate isolation of the incident site and recommended type of protective clothing and respiratory protection
b. Lists suggested evacuation distances for small and large spills and for fire situations

c. Provides isolation distances

i. Initial isolation distance – Distance within which all persons are considered for evacuation in all directions from the haz mat spill or leak source

ii. Initial isolation zone – Circular zone within which persons may be exposed to dangerous concentrations upwind of the source and life-threatening concentrations downwind of the source
d. Protective clothing section – Recommends type of personal protective clothing and equipment that should be worn at incidents involving these products

e. Evacuation section – Provides evacuation recommendations for spills/large spills and fires

6. Emergency response section

a. Describes emergency response topics
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CAUTION: You must be properly trained and equipped before attempting the actions recommended in the ERG.
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Fire section – Recommends appropriate extinguishing agents for large fires, small fires, and fires involving bulk containers

c. Spill or leak section – Provides actions to take in regards to spills and leaks

Instructor Note: Discuss the Information Box “Ignition Sources at an Incident Scene” on p. 1436 of the manual with students. Discuss possible ignition sources at an incident scene and explain how to avoid actions that can ignite an explosive atmosphere.

d. First aid section

i. Provides basic steps to help victims affected by the hazardous material

ii. Many recommendations require specialized training
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ERG Table of Initial Isolation and Protective Action Distances (Green Pages)

1. Contains a table that lists TIH materials

a. Including certain chemical warfare agents and water-reactive materials that produce toxic gases upon contact with water

b. Highlighted in yellow- and blue-bordered ERG indexes

2. Provides two types of recommended safe distances for both small and large spills

a. Initial isolation distances

b. Protective action distances

Instructor Note: Discuss the “What This Means To You” box on pp. 1439-1440 of the manual. The box discusses TIH materials and how to use the ERG when confronted with them.
3. Divided into daytime and nighttime situations
4. Includes distances within which all persons should be considered for evacuation in all directions from an actual hazardous materials spill/leak source – distance will always be at least 100 feet (30 m)
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Review Question: What are the three ways a firefighter can identify a hazardous material or WMD using the Emergency Response Guidebook (ERG)?  

See p. 1431 of the manual for answers.
Instructor Note: This information correlates with Skill Sheet 24-I-1. More information is found at the end of this lesson outline.
NOTE: If hazardous materials are on fire or have been leaking for longer than 30 minutes, this ERG table does not apply. Seek more detailed information on the involved material on the appropriate orange-bordered page in the ERG. Also, the orange-bordered pages provide recommended isolation and evacuation distances for nonhighlighted chemicals with poisonous vapors and situations where the containers are exposed to fire.

pp. 1440-1442
Objective 8 — Summarize the role of emergency response centers during haz [image: image44.png]Learning Objective 8

Summarize the role of emergency
response centers during haz
mat/WMD incidents.




mat/WMD incidents. 
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Emergency Response Centers
1. Contact information included in white pages in front and back of ERG
2. U.S. – Chemical Transportation Emergency Center (CHEMTREC®); not government operated

3. Canada – Canadian Transport Emergency Centre (CANUTEC)

4. Mexico 

a. National Center for Communications of the Civil Protection Agency (CENACOM)

b. Emergency Transporation System for the Chemical Industry (SETIQ)
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When calling, be prepared to provide as much information as safely possible

a. Caller’s name, callback telephone number, and FAX number 

b. 
Location and nature of problem
c. 
Name and identification number of material(s) involved

d. 
Shipper/consignee/point of origin

e. 
Carrier name, railcar reporting marks (letters and numbers), or truck number 

f. 
Container type and size

g. 
Quantity of material transported/released

h. 
Local conditions (weather, terrain, proximity to schools, hospitals, waterways, etc.)

i. 
Injuries, exposures, current conditions involving spills, leaks, fires, explosions, vapor clouds, etc.

j. 
Local emergency services that have been notified
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After gathering information, response center will

a. Confirm that a chemical emergency exists
b. 
Record details electronically and in written form
c. 
Provide immediate technical assistance to the caller
d. 
Contact the shipper of the material or other experts
e. 
Provide the shipper/manufacturer with the caller’s name and callback number so that the shipper/manufacturer can deal directly with the party involved
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Review Question: What can an emergency response center offer to responders during haz mat/WMD incidents? 
See pp. 1440-1442 of the manual for answers.
Section VI: Personal Protective Equipment


VI. personal protective equipment
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pp. 1442-1455
Objective 9 — Explain the considerations that must be taken when choosing personal protective equipment at haz mat/WMD incidents.
Instructor Note: Remind students that NO single set of PPE will protect against all hazards.
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Respiratory Protection

1. Prevents the inhalation of chemical, biological, and radiological materials

2. Self-contained breathing apparatus (SCBA)

a. Same units used for structural fire fighting, with a few exceptions

i. When used with chemical-protective clothing (CPC), must be compatible with clothing

ii. Higher capacity air cylinders for longer working time

b. Limitations

i. Limited vision

ii. Limited communications

iii. Limited mobility

iv. Added weight

c. Can be specially certified for use against chemical, biological, radiological, and nuclear agents
i. Receive a certification label from NIOSH

ii. Placed in visible location on SCBA backplate 

3. Supplied-air respirators (SARs)
a. Atmosphere-supplying respirator where user does not carry breathing air source

b. Consist of 

i. Facepiece

ii. Belt- or facepiece-mounted regulator

iii. Voice communications system

iv. Up to 300 feet (91 m) of air supply hose

v. Emergency escape pack or emergency breathing support system (EBSS) – Provides enough air for user to escape hazardous atmosphere

vi. Breathing air source

c. Not certified for fire fighting operations 

d. Classified by NIOSH as Type C – Two types

i. Regulator and facepiece only

ii. Regulator, facepiece, and EBSS

e. Reduce physical stress to wearer by removing weight of SCBA

f. Limitations

i. Potential for mechanical or heat damage to air supply line

ii. Restricted mobility

iii. Possibility of hose entanglement

iv. Restricted vision

v. Restricted communications
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Air-purifying respirators (APRs)
a. Contain an air-purifying filter, canister, or cartridge that removes specific contaminants found in ambient air

b. Types

i. Particulate-removing APRs

ii. Vapor- and gas-removing APRs

iii. Combination particulate-removing and vapor- and gas-removing APRs

c. May be powered or non-powered

d. Do not supply oxygen or air from a separate source

e. Protect only against specific contaminants at or below certain concentrations

f. May have full or half facepiece

g. Will NOT protect against chemical, biological, and radiological materials that can be absorbed through the skin or eyes

h. NOT recommended for use at terrorist incidents except in very specific situations

i. Include disposable filters, canisters, or cartridges mounted on one or both sides of the facepiece

j. Before use, answer following questions 

i. What is the hazard?

ii. Is the hazard a vapor or a gas?

iii. Is the hazard a particle or dust?

iv. Is there some combination of dust and vapors present?

v. What concentrations are present?

k. Limitations

i. Limited life of filters and canisters

ii. Need for constant monitoring of contaminated atmosphere

iii. Need for normal oxygen content of atmosphere before use

l. Precautions to be taken before use

i. Know what chemicals/air contaminants are in the air

ii. Know how much of the chemicals/air contaminants are in the air

iii. Ensure that the oxygen level is between 19.5 and 23.5 percent

iv. Ensure that atmospheric hazards are below IDLH conditions

m. May be used after emergency operations are over and hazards at scene have been properly identified

5. Powered air-purifying respirators (PAPRs)
a. Use a blower to pass contaminated air through a canister or filter to remove the contaminants and supply the purified air to the full facepiece
b. Offer a greater degree of safety than standard APRs in case of leaks or poor facial seals

c. May be of use at CBR incidents for personnel conducting decontamination operations and long-term operations

d. More comfortable to wear

e. Several types available

f. Should only be used in situations where the atmospheric hazards are understood and at least 19.5 percent oxygen is present

g. Not safe to wear in atmospheres where potential respiratory hazards are unidentified

h. Should not be used during initial emergency operations

i. Should NOT be used in explosive or potentially explosive atmospheres

6. [image: image52.png]


Supplied-air hoods

a. Provide loose fitting, lightweight respiratory protection that can be worn with glasses, facial hair, and beards

b. Used by hospitals, emergency rooms, and fire and emergency services organizations

c. Easier alternative to other respirators

d. Require no fit testing; simple to use

7. Escape respirators

a. Provide short duration of protection, just enough for wearer to escape hot zone

b. Some utilize rebreathing technology; others equipped with HEPA filter and chemical filter

c. Easy to put on quickly

d. Have flexible seal around neck and can accommodate glasses, facial hair, and beards

e. Most designed for single use
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Protective Clothing

1. Structural fire fighting protective clothing

a. Not a substitute for CPC
b. May provide limited protection against some hazardous materials

c. May provide short-term exposure protection

d. Limitations

i. Not corrosive-resistant nor vapor-tight

ii. Gaps occur at neck, wrists, waist, and point where trousers and boots overlap

iii. Some materials can permeate and remain in equipment

e. May be appropriate for use at haz mat incidents when certain conditions are met

i. Contact with splashes of extremely hazardous materials is unlikely

ii. The material’s hazards have been identified, and they will not rapidly damage or permeate structural fire fighting protective clothing

iii. Total atmospheric concentrations do not contain high levels of chemicals that are toxic to the skin, and there are no adverse effects from chemical exposure to small areas of unprotected skin
iv. There is a chance of fire or there is a fire, and this type of protection is appropriate

v. When structural fire fighting protective clothing is the only PPE available and CPC is not immediately available

f. Will provide protection against thermal damage in explosive attack, but limited or no protection against projectiles, shrapnel, and other mechanical effects

g. Will provide adequate protection against some types of radiological materials, but not others

h. May provide adequate protection against biological agents that are strictly respiratory hazards

i. Being designed with greater chemical, biological, and radiological protection in mind
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High-temperature protective clothing

a. Designed to withstand short-term exposure to extremely high temperatures that are beyond capabilities of standard fire fighting protective clothing

b. Of limited use in dealing with chemical hazards

c. Proximity suits

i. Permit close approach to fires for rescue, fire suppression, and property conservation activities

ii. Provide greater heat protection than standard structural fire fighting protective clothing

d. Fire-entry suits

i. Allow work in total flame environments for short periods of time

ii. Provide short-duration and close-proximity protection at radiant heat temperatures as high as 2,000°F (1 093°C)

iii. Each has specific use; NOT interchangeable

iv. NOT designed to protect against chemical hazards

e. Limitations

i. Contributes to heat stress on the wearer by not allowing body to release excess heat

ii. Bulky

iii. Limits wearer’s vision

iv. Limits wearer’s mobility

v. Limits communication

vi. Requires frequent and extensive training for efficient and safe use

vii. Expensive to purchase
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Chemical-protective clothing

a. Purpose – To shield or isolate individuals from chemical and biological hazards that may be encountered during hazardous materials operations

b. Made from a variety of different materials; each provides protection against certain chemicals or products, but only limited or no protection against others

c. Selection depends on specific chemical and specific tasks to be performed

d. Provides little, if any, resistance to mechanical hazards

e. Provides very little resistance to heat and flame
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WARNING! No single type of CPC protects against all chemical hazards.
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Designed to afford the wearer a known degree of protection from a known type, concentration, and length of exposure to a hazardous material
g. Only protects if fitted properly and worn correctly

h. Designed to be impermeable to moisture, thus limits the transfer of heat from the body through natural evaporation

i. Can contribute to heat disorders in hot environments

j. Must be decontaminated before storage or disposal
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WARNING! Responders must have sufficient training to operate in conditions requiring the use of chemical-protective clothing.
Instructor Note: Discuss the Information Box “Permeation, Degradation, and Penetration” on p. 1452 of the manual. Explain to students that the effectiveness of CPC can be reduced by three actions: permeation, degradation, and penetration.
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Liquid-splash protective clothing

i. Primarily designed to protect users from chemical liquid splashes, but not against chemical vapors or gases

ii. Made from same types of material used for vapor-protective suits

iii. May use an SCBA, SAR, or full-face, air-purifying, canister-equipped respirator

iv. Encapsulating – Limitations

(a) Impairs worker mobility, vision, and communication

(b) Traps body heat, necessitating use of cooling vest
v. Nonencapsulating – Limitations

(a) Protects against splashes and dusts but not against gases and vapors

(b) Does not provide full body coverage

(c) Traps body heat and contribute to heat stress
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Vapor-protective clothing

i. Protects against chemical vapors and gases

ii. Offers greater level of protection than liquid-splash protective clothing

iii. Must be worn with positive-pressure SCBA or combination SCBA/SAR

iv. Limitations

(a) Does not protect against all chemical hazards

(b) Impairs mobility, vision, and communication

(c) Does not allow body heat to escape

(d) Many cannot withstand high temperatures or fire conditions
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Physical Limitations of PPE

1. Limited visibility – Facepieces reduce peripheral vision, and facepiece fogging can reduce overall vision
2. Decreased ability to communicate – Facepieces hinder voice communication
3. Increased weight – Can add up to 25 to 35 pounds (11 kg to 16 kg) of weight
4. Decreased mobility – Increase in weight reduces wearer's mobility
5. Inadequate oxygen levels – APRs cannot be worn in IDLH or oxygen-deficient atmospheres
6. Chemical specific – APRs can only protect against specific chemicals; type of cartridge required depends on the chemical to be protected against

7. Chemical limitations – No one type of PPE will protect against all hazards
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Review Question: What considerations must be taken when choosing personal protective equipment at haz mat/WMD incidents? 
See pp. 1442-1455 of the manual for answers.
pp. 1455-1459
Objective 10 — Distinguish among the four levels of EPA defined protection.
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PPE Ensembles: U.S. EPA Levels of Protection

1. [image: image64.png]PPE ensembles are identified in the
U.S. by EPA levels of protection.




Level A

a. Must thoroughly protect skin, eyes, and respiratory tract

b. Provides highest level of protection against vapors, gases, mists, and particulates

c. Components

i. Positive-pressure SCBA

ii. Totally encapsulating chemical-protective suit

iii. Inner and outer gloves

iv. Chemical-resistant boots

d. Used in following situations

i. Chemical hazards are unknown or unidentified

ii. Identified chemicals are severely hazardous to skin, eyes, and respiratory system

iii. Site operations and work functions involve a high potential for splash, immersion, or exposure to unexpected vapors, gases, or particulates of material that are harmful to skin or capable of being absorbed through intact skin

iv. Substances are present with known or suspected skin toxicity or carcinogenicity

v. Operations are conducted in confined or poorly ventilated areas

2. Level B

a. Includes SCBA or SAR and provides protection against splashes from a hazardous chemical

b. Components

i. Positive-pressure SCBA
ii. Hooded chemical-resistant suit

iii. Inner and outer gloves

iv. Chemical-resistant boots

c. Worn when highest level of respiratory protection is necessary but lesser level of skin protection is needed

d. Provides liquid-splash protection, but little or no protection against chemical vapors or gases to skin

e. May be encapsulating or nonencapsulating

f. Used in following situations

i. Type and atmospheric concentration of substances have been identified and require high level of respiratory protection but less skin protection

ii. Atmosphere contains less than 19.5 percent oxygen or more than 23.5 percent oxygen

iii. Presence of incompletely identified vapors or gases is indicated by direct-reading organic vapor detection instrument, but vapors and gases are known not to contain high levels of chemicals harmful to skin or capable of being absorbed through intact skin

iv. Presence of liquids or particulates is indicated, but are known not to contain high levels of chemicals harmful to skin or capable of being absorbed through intact skin
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Level C

a. Differs from Level B in area of equipment needed for respiratory protection

b. Components

i. Full-face or half-mask APR (or PAPR)

ii. Hooded splash-protecting garment

iii. Inner and outer gloves

iv. Chemical-resistant boots

c. Should not be used unless specific material is known, has been measured, and protection approved by IC

d. Should not be used unless conditions for APRs and PAPRs are met

e. Requires periodic air monitoring

f. Used in following situations

i. Atmospheric contaminants, liquid splashes, or other direct contact will not adversely affect exposed skin or be absorbed through any exposed skin

ii. Types of air contaminants have been identified, concentrations have been measured, and APR that can remove the contaminants is available
iii. All criteria for the use of APRs are met

iv. Atmospheric concentration of chemicals does not exceed IDLH levels

v. Atmosphere must contain between 19.5 and 23.5 percent oxygen

4. Level D

a. Components

i. Coveralls or work uniforms

ii. Gloves

iii. Chemical-resistant boots or shoes

b. Used only for nuisance contamination with no atmospheric hazards

c. Must be no potential for splashes, immersion, and contact or inhalation of hazardous materials

d. May not be worn in hot zone

e. Not acceptable for haz mat response above Awareness Level
NOTE: Structural fire fighting protective clothing is sometimes classified as Level D. 
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Review Question: In what situations are each level of EPA defined protection used? 
See p. 1455 of the manual for answers.
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pp. 1459-1460
Objective 11 — Describe Mission-Oriented Protective Posture (MOPP) ensembles.
E. Mission-Oriented Protective Posture (MOPP)
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Used by U.S. military to protect against chemical, biological, and radiological hazards
2. Components

a. Overgarment

b. Mask

c. Hood

d. Overboots

e. Protective gloves

3. Provides six flexible levels of protection based on threat level, work rate for mission, temperature, and humidity

a. 0-4, plus Alpha

b. Higher level, greater protection

4. Joint service lightweight integrated suit technology (JSLIST)

a. Provides protection against liquid, solid, and/or vapor CB agents and radioactive alpha and beta particles

b. Manufactured of lightweight 50 percent  nylon and 50 percent cotton ripstop water repellant permeable materials

c. Equipped with charcoal/carbon lining designed to absorb harmful materials

d. Will be degraded when in contact with certain solvents

e. Can be laundered up to six times

f. May be worn 45 consecutive days with total out-of-the-bag available usage of 120 days
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Review Question: What are Mission-Oriented Protective Posture (MOPP) ensembles? 
See p. 1459 of the manual for answers.
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pp. 1460-1461
Objective 12 — Describe the selection factors that must be considered when selecting personal protective equipment at haz mat/WMD incidents.
F. PPE Selection Factors
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Determined by risk and potential hazards at incident

a. Greater risk requires higher level of PPE

b. Overprotection and underprotection can be hazardous

2. Can be determined by several sources

a. ERG

b. SOPs
NOTE: The ERG will only reference EPA ensemble Levels A, B, and D, since SCBA is always recommended. 
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Review Question: What factors must be considered when selecting personal protective equipment for use at haz mat/WMD incidents? 
See pp. 1460-1461 of the manual for answers.
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pp. 1461-1465
Objective 13 — Explain safety and emergency procedures used for personnel wearing protective clothing.
G. Health Issues
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Heat disorders

a. Can be caused by wearing PPE or other full-body protective clothing
b. Heat stress – Combination of environmental and physical work factors that compose heat load imposed on body

c. Heat stroke – Heat illness in which body’s heat regulating mechanism fails

d. Heat exhaustion – Heat illness caused by exposure to excessive heat

e. Heat cramps – Heat illness resulting from prolonged exposure to high temperatures

f. Heat rash – Condition that develops from continuous exposure to heat and humid air
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Preventing heat exposure
a. Fluid consumption – Drink generous amounts of water or electrolyte-replacement drinks to avoid dehydration 
b. Air cooling – Wear long cotton undergarments or similar types of clothing to provide natural body ventilation
c. Ice cooling – Use ice to cool the body
d. Water cooling – Use water to cool the body
e. Cooling vests – Wear cooling vests beneath PPE
NOTE: Use of cooling vests is being reviewed in Canada and the U.S. due to various health concerns, and several haz mat teams have disallowed them.

f. Rest/rehab areas – Provide shade, misters, and air-conditioned areas for resting
g. Work rotation – Rotate responders frequently if they are exposed to extreme temperatures or performing difficult tasks
h. 
Proper liquids – Before work, avoid alcohol, coffee, and other caffeinated drinks
i. Physical fitness – Maintain good physical fitness
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Cold disorders

a. Trench foot – Foot condition resulting from prolonged exposure to damp conditions or immersion in water

b. Frostbite – Local tissue damage caused by prolonged exposure to extreme cold

c. Hypothermia

d. Environmental conditions that cause stress

i. Low temperatures

ii. High/cool winds

iii. Dampness

iv. Cold water
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Medical Monitoring

1. Should be provided to responders exposed to environmental hazards or hazardous materials

2. Should be provided before responders wearing chemical liquid-splash or vapor-protective clothing enter the hot zone

3. Should also occur after leaving hot zone

4. Checks things such as vital signs, hydration, skin, mental status, and medical history
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Safety and Emergency Procedures

1. Safety debriefing – Should cover

a. Status of incident

b. Hazards identified

c. Description of site

d. Tasks to be performed

e. Expected duration of tasks

f. PPE requirements

g. Monitoring requirements

h. Notification of identified risks

i. Other pertinent information

2. Buddy systems

3. Accountability systems

4. Backup personnel

5. Air management calculations

6. Proper communications

7. Local protocols
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Review Question: What safety and emergency procedures can be implemented when personnel are wearing protective clothing? 
See pp. 1464-1465 of the manual for answers.
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p. 1465
Objective 14 — Explain proper procedures for PPE inspection, storage, testing, and maintenance. 

J. PPE Inspection, Storage, Testing, and Maintenance
1. [image: image81.png]


Ensures that ensembles will perform as expected

2. Must be conducted in accordance with manufacturer’s recommendations

3. Should include detailed records

a. Identification number of clothing or equipment

b. Date of inspection

c. Person making inspection

d. Results of inspection

e. Any unusual conditions noted
4. Schedules should be based on manufacturer’s recommendation, NFPA® standards, or OSHA requirements
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Review Question: What type of information should be included in inspection records for PPE? 
See p. 1465 of the manual for answers.
Section VII: Isolation and Scene Control
VII. isolation and scene control
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pp. 1466-1470
Objective 15 — Describe the techniques used for isolation and scene control.
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Isolation and Scene Control

1. One of the primary strategic goals at haz mat incidents

2. One of the most important means by which you can ensure safety of yourself and others
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Isolation Perimeter

1. Boundary established to prevent access by public and unauthorized persons

2. May be established even before type of incident or attack has been identified
3. Can be expanded or reduced as needed
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Ask Students: Where is an isolation perimeter set at an indoor incident? Outdoor? 

Briefly discuss answers with students. At an indoor incident, the isolation perimeter might be set at the exterior entrances. At an outdoor incident, the perimeter might be set at surrounding street intersections.
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Hazard-Control Zones

1. Provide scene control required at haz mat/WMD incidents

2. Protect responders from interference by unauthorized persons

3. Help regulate movement of first responders within zones

4. Minimize cross contamination

5. Helps ensure accountability for all involved personnel
6. Not necessarily static; can be adjusted as incident changes
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Divide levels of hazard of incident – May be multiple within perimeter
8. Hot zone

a. Area surrounding incident that is potentially very dangerous either because it presents threat in form of hazardous material or effects thereof

b. May be contaminated or have potential to become contaminated

c. Requires that responders have proper training and appropriate PPE

d. Extends far enough to prevent people outside zone from suffering ill effects

e. Work limited to highly trained personnel

9. Warm zone

a. Area adjoining hot zone and extending to cold zone

b. Used as buffer between hot and cold zones

c. Place to decontaminate personnel and equipment exiting hot zone

d. May be considered to be part of crime scene, with emphasis on minimal disturbance of possible evidence

e. Normally requires PPE

10. Cold zone

a. Surrounds warm zone

b. Used to carry out all logistical support functions of incident

c. Workers not required to wear PPE 

d. May contain

i. Multi-agency command post (CP)

ii. Staging area

iii. Donning/doffing area

iv. Backup teams

v. Research teams

vi. Logistical support

vii. Criminal investigation teams

viii. Triage/treatment/
rehabilitation
ix. Transportation areas
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Additional Zones

1. Decontamination zone – Area located in warm zone where contaminated clothing, people, and equipment can be cleaned or secured
2. Area of safe refuge 
a. Traditionally in the warm zone 
b. Primarily area serving as a safe place to wait for evacuation and/or decon
c. At haz mat incident, safe location where evacuated persons are directed to gather while potential emergencies are assessed, decisions are made, and mitigating activities are begun
d. At bombings, hostage situations, or sniper attacks, law enforcement will create areas of refuge that are rendered safe
3. Staging area 
a. Area(s) where personnel and equipment awaiting assignment to incident are held to keep responders and equipment out of the way and safe until assigned, minimizing confusion and freelancing at the scene
b. Located at an isolated spot in the cold zone where evacuated persons cannot interfere with ongoing operations
4. Rehabilitation area – Safe location within cold zone where emergency personnel can rest, sit or lie down, have food and drink, and have medical conditions evaluated
5. Triage/treatment area — Area within cold zone where injured victims and personnel can be medically assessed and treated
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Review Question: How do isolation and scene control help mitigate the impact of haz mat/WMD incidents?
See p. 1466 of the manual for answers.
Section VIII: Notification

VIII. notification
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pp. 1470-1471
Objective 16 — Identify basic notification considerations at haz mat/WMD incidents. 
A. Notification
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May be as simple as dialing 9-1-1
2. May include notifying multiple agencies, identifying incident levels, and informing public

3. May include additional resources

a. Law enforcement – If terrorist or criminal incident is suspected

b. Public works department 

c. Local emergency operations center (EOC)
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In U.S. – Spelled out in National Response Plan (NRP) 

a. All incidents are handled at lowest geographic, organizational, and jurisdictional level

b. Places emphasis on local response

c. If one level cannot handle incident, must contact higher level for assistance

d. Defines Local Emergency Response Plan (LERP) as first resource if outside assistance is needed
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Review Question: What agencies may need to be notified in the event of haz mat/WMD incidents? See pp. 1470-1471 of the manual for answers.
Section IX: Protection
IX. protection
pp. 1471-1478
Objective 17 — Describe methods that help ensure the protection of [image: image95.png]Learning Objective 17
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responders during haz mat/WMD incidents. 
A. Protection
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Overall goal of ensuring safety of responders, public, property, and environment

2. Accomplished through various tactics

a. Identifying and controlling materials and hazards

b. Using and wearing appropriate PPE

c. Conducting rescues

d. Implementing shoring and stabilization at incidents involving structural collapses

e. Providing emergency decontamination

f. Providing emergency medical care and first aid

g. Taking any other measures to protect responders and public, including conducting evacuations and sheltering-in-place

B. [image: image97.png]Several measures can be taken to
achieve protection of responders.

Stay uphill,
upstream,
upwind

Wear PPE

Protect with
time, distance,
shielding

Decontaminate
responders

Ensure
accountability

Track and
identify all
personnel

Work in team
or buddy
system

Assign safety
officers

Have
evacuation and
escape
procedures




Protection of Responders

1. First priority at any incident

2. Measures

a. Staying uphill, upstream, and upwind of hazardous materials

b. Wearing appropriate PPE

c. Using time, distance, and shielding for protection

d. Decontaminating responders when necessary

e. Ensuring accountability of all personnel

f. Tracking and identifying all personnel working at an incident

g. Working as part of team or buddy system

h. Assigning safety officers

i. Putting evacuation and escape procedures in place
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Accountability systems
a. Function of NIMS-ICS

b. Should be included in IAP

c. Should have following elements

i. Procedure for checking in at the scene

ii. Way of identifying and tracking the location of each unit and all personnel on scene, including those entering and exiting hazard control zones

iii. Procedure for releasing people, equipment, and apparatus that are no longer needed

d. Especially important when multiple agencies/organizations have responded

e. Types

i. Passport systems

ii. T-card systems

iii. Systems that utilize global positioning systems (GPSs)

4. [image: image99.png]Mandated
Buddy by NFPA® Backup
System and personnel
OSHA




Buddy systems and backup personnel

a. Mandated by NFPA® and OSHA

b. Buddy system

i. System of organizing personnel into workgroups in such a manner that each member has a buddy or partner

ii. Provides rapid help in event of emergency

c. Backup personnel

i. Should be standing by with equipment ready to provide assistance or rescue

ii. Must have at least two members

iii. Must be dressed in same level of personal protective clothing as entry personnel
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Time, distance, shielding

a. Effective protection strategy for first responders at hazardous materials incidents

i. Time – Limiting time exposed to hazards and hazardous materials

(a) Reduces likelihood of serious harm
(b) Can be accomplished by restricting work times in hot zone and frequently rotating personnel on work groups
ii. Distance — Maximizing distance from potential hazards 
(a) Will often prevent or reduce harm
(b) Will prevent harmful exposures
(c) May be controlled by implementing hazard-control zones
iii. Shielding — Placing a physical barrier between a responder and the hazard
(a) May consist of wearing PPE or positioning personnel so that another object is between them and hazard
(b) Minimizes chance of contact or effect
b. Particularly effective at incidents involving radiation

i. Rule of seven – For every sevenfold increase in time, the radioactivity level due to fallout decreases by a factor of 10
ii. Doubling distance from a point source divides the dose by a factor of four
iii. Exposure from fallout is reduced by about 50 percent inside a one-story building and by about 90 percent at a level belowground
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Withdrawal/Escape procedures
a. Designed by FEMA USAR Task Force

b. Can be made using handheld CO2 boat air horns, air horns on fire apparatus, or vehicle horns

c. May be conveyed by radio, voice, or hand signals

d. Signals and meanings

i. Cease Operations/All Quiet: One long blast (three seconds)

ii. Evacuate the Area: Three short blasts (one second each)

iii. Resume Operations: One long and one short blast
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Safety officers

a. Ensure safety operations

b. Monitor and identify hazards and unsafe situations 

c. Develop measures for ensuring personnel safety

d. Must be trained to level and scope of operations conducted

e. Duties

i. Obtain briefing from IC

ii. Review IAPs for safety issues

iii. Identify and assess hazards at incident scene and report them to IC

iv. Provide IC with risk assessments

v. Participate in preparation and monitoring of incident safety considerations

vi. Communicate information about injuries, illnesses, or exposure to IC

vii. Maintain communications with IC, and advise IC of deviations from incident safety considerations and of any dangerous situations

viii. Monitor incident communications for events that might pose safety concerns

ix. Alter, suspend, or terminate any activity judged to be unsafe

f. Ensure that safety briefings are conducted for personnel entering hazard zones – Should include

i. Information about status of incident

ii. Hazards identified

iii. Description of site

iv. Tasks to be performed

v. Expected duration of tasks

vi. PPE requirements

vii. Monitoring requirements

viii. Notification of identified risks

ix. Any other pertinent information 

g. At incidents involving potential criminal or terrorist activities, safety briefing should cover

i. Being alert for secondary devices

ii. Not touching or moving suspicious-looking articles

iii. Not touching or entering damp, wet, or oily areas

iv. Wearing full PPE, including SCBA

v. Limiting number of personnel entering crime scene

vi. Documenting all actions

vii. Not picking up or taking souvenirs

viii. Photographing or videotaping anything suspicious

ix. Not destroying possible evidence

x. Seeking professional crime-scene assistance
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Review Question: What methods are used to help ensure the protection of responders during haz mat/WMD incidents? 
See pp. 1471-1472 of the manual for answers.
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pp. 1478-1481
Objective 18 — Describe methods that help ensure the protection of the public during haz mat/WMD incidents. 

C. Protection of the Public
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Evacuation
a. To move all people from threatened area to safer place

b. Usually best protective action, but requires time

c. Should begin with those most threatened by the incident

d. May require large number of responders, depending on size of area and number of people

e. Can be expensive and labor-intensive

f. May require decontamination

g. May require PPE for responders

h. Factors related to large-scale evacuations

i. Notification – Methods include

(a) Knocking on doors

(b) Public address systems

(c) Broadcast media

(d) Sirens

(e) Building alarm systems

(f) Cell phone short message service (SMS)

(g) Community Emergency Notification System (CENS) or Reverse 9-1-1®
(h) Emergency Alerting System (EAS)

(i) Loudspeakers mounted on helicopters or emergency vehicles

(j) Electronic billboards
ii. Transportation – Must be planned in advance

iii. Relocation facilities and temporary shelters – Must be able to provide and care for relocated people

iv. Prevention of looting
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Sheltering-in-place

a. Directing people to go quickly inside building and remain there until danger passes

b. May be more effective than evacuation if

i. Hazardous material is spreading too rapidly to allow time for evacuation
ii. Hazardous material release will be short in duration
iii. Hazardous material too toxic to risk exposure

iv. Vapors are heavier than air, and people are in high-rise structure

v. Population is unable to initiate evacuation because of health care, detention, or educational occupancies

c. Requires that all doors, windows, heating, ventilation, and air-condition systems be closed

d. Not best option if vapors or gases are explosive

e. May be more effective if public education has been done ahead of time

f. Can include use of adhesive tape and polyethylene sheets to improve seals
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Protecting/Defending-in-place

a. Active (offensive) role or aggressive posture to physically protect those in harm’s way

b. Eliminates need for unnecessary evacuations
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Review Question: What means of protecting the public during haz mat/WMD incidents do responders have to choose from? 
See p. 1478 of the manual for answers.
Section X: Decontamination

X. decontamination

pp. 1481-1485
Objective 19 — Describe the considerations and limitations of [image: image109.png]Learning Objective 19
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emergency and technical decontamination. 

A. Decontamination
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Performed to remove hazardous materials from victims, PPE, tools, equipment, and anything else that has been contaminated

2. Done simply to reduce contamination to level that is no longer harmful

3. Prevents harmful exposures and reduces or eliminates spread of contaminants outside hot zone

4. Provides victims with psychological reassurance

5. [image: image111.png]Decontamination type is determined
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Type determined by

a. Incident size

b. Type of hazardous materials involved

c. Weather

d. Personnel available

e. Variety of other factors

6. Basic principles

a. Get if off

b. Keep it off

c. Contain it

Instructor Note: Discuss the Information Box “Decontamination Terminology” on p. 1482 of the manual. Discuss the decontamination terminology with the students. Explain that terminology varies from region to region.
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Emergency Decon

1. Purpose – Remove threatening contaminant from victim or rescuers as quickly as possible without regard for environment or property

2. Involves stripping contaminated individuals and washing quickly

3. Limitations

a. Quick fix; removal of all contaminants may not occur

b. Requires more thorough decontamination later

c. Can harm environment

Instructor Note: This information correlates with Skill Sheet 24-I-2. More information is found at the end of this lesson outline.
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General guidelines for decon operations
a. Start decon operations as quickly as possible – the longer the exposure to hazardous materials, generally the worse the victim outcome

b. Always wear appropriate PPE for rescue and decon operations
c. Avoid contact with hazardous materials, including contaminated victims

d. Decontaminate anyone who moves from hot zone to cold zone, regardless of symptoms or exposure

e. Decon emergency responders separately from victims

f. Remove as much clothing as possible

g. Communicate with victims by using hand signals, signs with pictures, apparatus public address systems, megaphones or other methods to direct them to decon gathering areas as well as through decon process itself 
h. Provide privacy whenever possible 
i. If possible, provide warm water for washing

NOTE: Washing off contaminants with a hose stream may not be a viable option in subzero temperatures. 
5. [image: image114.png]There are several factors that influence

patient priority during triage.
I

DIESTA



Triage

a. In most instances, conducted in cold zone after decontamination

b. Factors that influence patient priority

i. Victims with serious medical symptoms

ii. Victims closest to point of release

iii. Victims reporting exposure to hazardous material

iv. Victims with evidence of contamination on clothing or skin

v. Victims with conventional injuries
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Technical Decon

1. Uses chemical or physical methods to thoroughly remove or neutralize contaminants from responders’ PPE and equipment

2. May be used on victims in non-life-threatening situations

3. Usually conducted within formal decon line or corridor

[image: image116.png]REVIEW QUESTION

0
When is it best to use emergency
decontamination instead of technical
decontamination?




Review Question: When is it best to use emergency decontamination instead of technical decontamination? 
See p. 1482 of the manual for answers.
Section XI: Rescue

XI. Rescue
[image: image117.png]Learning Objective 20
I

Tell what rescue actions can be

taken at haz mat/WMD incidents by
personnel without specialized
training.




pp. 1485-1486
Objective 20 — Tell what rescue actions can be taken at haz mat/WMD incidents by personnel without specialized training. 

A. Rescue
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Difficult strategy to implement, particularly in initial stages

2. Should be made within framework of IAP with appropriate training, PPE, backup personnel, and other safety considerations in place

3. If too dangerous, decision may be to protect victims in place and/or wait for more resources
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Actions safe for those without specialized training
a. Direct people to area of safe refuge or evacuation point located in safe place within hot zone that is upwind and uphill of hazard area

b. Instruct victims to move to area that is less dangerous before moving them to area that offers complete safety

c. Direct contaminated or potentially contaminated victims to isolation point, safe refuge area, safety shower, eyewash facility, or decontamination area

d. Give directions to large number of people during mass decontamination
e. Conduct searches during reconnaissance or defensive activities

f. Conduct searches on edge of hot zone
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Review Question: What rescue actions can a firefighter take without additional training in hazardous materials rescue? 
See p. 1486 of the manual for answers.
Section XII: Spill Control and Confinement 

XII. spill control and confinement
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pp. 1486-1493
Objective 21 — Explain the strategic goal of spill control and confinement.
A. Spill Control 
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Involves limiting dispersion of material that has already been released so that it does not come in contact with people, property, or environment

2. May be used to reduce amount of harm caused by contact

3. Typically defensive

4. May be performed by Operations-Level firefighters if no risk of contact with material, or if they have appropriate training and PPE

5. May involve gases, liquids, or solids that have been released into air, water, or onto surface

B. Spill Control and Confinement Tactics
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CAUTION: Do not attempt confinement actions unless you are reasonably certain that you will not contact or be exposed to the hazardous material.
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Absorption

a. Occurs when one material enters cell structure of another and is retained within

b. Materials used

i. Sawdust

ii. Clays

iii. Charcoal

iv. Polyolefin-type fibers

c. Involves spreading material directly onto hazardous material or in location where material is expected to flow

d. After use, materials must be treated and disposed of as hazardous materials

Instructor Note: This information correlates with Skill Sheet 24-I-3. More information is found at the end of this lesson outline.
2. Adsorption

a. Different from absorption in that molecules of hazardous material physically adhere to the adsorbent material rather than being absorbed into inner spaces of absorbent material

b. Often involve organic-based materials

c. Primarily used to control shallow liquid spills

d. Must ensure that adsorbent used is compatible with spilled material
Instructor Note: This information correlates with Skill Sheet 24-I-4. More information is found at the end of this lesson outline.
3. Blanketing/Covering

a. Involves blanketing or covering the surface of the spill to prevent dispersion of materials such as powders or dusts

b. For solids, can be accomplished with tarps, plastic sheeting, salvage covers, or other materials

c. Consideration must be given to compatibility between material being covered and material covering it

d. May be done as form of temporary mitigation for radioactive and biological substances

e. For liquids, essentially same as vapor suppression

4. Dike, dam, diversion, and retention

a. Ways to confine a hazardous material

b. Control flow of hazardous material away from point of discharge

c. Can use available earthen materials or materials carried on response vehicles

d. Any construction materials used must be properly disposed

Instructor Note: This information correlates with Skill Sheet 24-I-5, 24-I-6, 24-I-7, and 24-I-8. More information is found at the end of this lesson outline.
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Dilution

a. Involves applying water to a water-soluble material in order to reduce hazard

b. Useful way of performing decontamination

c. Not practical spill control method at most haz mat incidents
d. Typically requires so much water that it creates runoff problem

e. May be useful with very small amounts of corrosive material

Instructor Note: This information correlates with Skill Sheet 24-I-9. More information is found at the end of this lesson outline.
6. Dissolution

a. Process of dissolving gas in water

b. Can only be used on water-soluble gases

c. Generally conducted by applying fog stream to breach in container or directly onto spill

d. Ideally, escaping gas passes through water and dissolves

e. May create additional problems with contaminated runoff water

7. Vapor dispersion

a. Action taken to direct or influence the course of airborne hazardous materials

b. Use pressurized streams of water from hoselines or unattended master streams

i. Streams create turbulence, which increases rate of mixing with air and reduces concentration of hazardous material

ii. Necessitates confinement and analyzing of runoff water

Instructor Note: This information correlates with Skill Sheet 24-I-10. More information is found at the end of this lesson outline.
8. Vapor suppression

a. Action taken to reduce the emission of vapors at a haz mat spill

b. Foams are effective on spills of flammable and combustible liquids if foam concentrate is compatible with material

c. Some materials require alcohol-resistant foam agent

9. Ventilation

a. Any natural or mechanical means of controlling air movement

b. Used inside structures to remove and/or disperse harmful airborne particles, vapors, or gases

c. Negative-pressure – Fans and other ventilators must be compatible with atmosphere

d. Positive-pressure – Removes atmospheric contaminants more effectively than negative-pressure
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Review Question: What tactics can be used to implement the strategic goal of spill control and confinement? 
See p. 1489 of the manual for answers.
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pp. 1493-1495
Objective 22 — Describe methods used to complete the strategic goal of leak control and containment.
C. Leak Control and Containment
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Intended to prevent material from escaping container or to contain release

2. Specific tactics determined by type of breach, material, and container

3. Considered offensive action

4. May be performed by Operations Level personnel in certain situations

5. May include operation of emergency remote shutoff valves – Locations and types vary
a. On left front corner of tank

i. Nonpressure liquid tanks
ii. Low-pressure chemical tanks

iii. High pressure tanks

b. Center of tank near valves and piping

c. Built into valve box
NOTE: Corrosive liquid tanks (MC/DOT 312) do not normally have emergency shutoff valves.

6. Pipelines and piping systems may have remote shutoff or control valves that can be activated without entering hot zone

Instructor Note: This information correlates with Skill Sheet 24-I-11. More information is found at the end of this lesson outline.
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Review Question: What type of strategy is leak control and containment? 
See p. 1493 of the manual for answers.
Section XIII: Terrorist Incidents
XIII. terrorist incidents
p. 1495
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suspected to involve terrorist activity.
A. Guidelines for Terrorist and Criminal Incidents
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Do not contact contaminants or contaminated surfaces

2. Protect evidence at the crime scene

3. Document your observations

4. Take pictures, if possible
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Make note of other witnesses and observers at the scene

6. Protect yourself and others by isolating the incident and denying entry

7. Prevent contaminated people and animals from leaving the scene, and direct them to a safe area to wait for help

8. Remember that WMD agents may be deadly in very small amounts, and biological agents may not cause symptoms for several days
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Review Question: What are the guidelines to use when an incident is suspected to involve terrorist activity? 
See p. 1495 of the manual for answers.
Section XIV: Crime Scene Preservation

XIV. crime scene preservation
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p. 1496
Objective 24 — Explain how to preserve crime scene evidence. 
A. Crime Scene Preservation

1. [image: image135.png]


Response to terrorist or criminal incident is similar to any other hazardous material incident, but responders must protect and preserve evidence at crime scene

2. Law enforcement organizations must be notified and included in response
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Review Question: What other agency will need to be involved during a response to a terrorist or criminal incident? 
See p. 1496 of the manual for answers.
Section XV: Recovery and Termination

XV. recovery and termination
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pp. 1496-1498
Objective 25 — Explain the goals for the recovery and termination phases of haz mat/WMD incidents.

A. Recovery
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Major goals

a. Return the scene to safe condition

b. Debrief personnel before they leave scene

c. Return all equipment and personnel to pre-incident condition
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On-scene recovery

a. Efforts directed toward returning scene to safe condition

b. May require coordinated effort of numerous agencies, technical experts, and contractors

c. Fire and emergency services organizations

i. If imminent threats do not exist, do not provide cleanup

ii. Provide control and safety oversight according to SOPs
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On-scene debriefing

a. Performed to gather information from all operating personnel

b. Group discussion in which personnel describe

i. Important observations

ii. Actions taken

iii. Timeline of those actions

c. Hazardous communication briefing

i. Required by OSHA of all personnel

ii. Includes information regarding the effects of exposure to the involved hazardous material

iii. Must be thoroughly documented

iv. Requires personnel to sign document stating that they received and understood provided information

(a) Identity of material involved

(b) Potential adverse effects of exposure to the material

(c) Actions to be taken for further decontamination

(d) Signs and symptoms of an exposure

(e) Mechanism by which a responder can obtain medical evaluation and treatment

(f) Exposure documentation procedures
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Operational recovery
a. Involves those actions necessary to return emergency responders to level of preincident readiness

b. Actions
i. Release of units

ii. Resupply of materials and equipment

iii. Decontamination of equipment and PPE

iv. Preliminary actions necessary for obtaining financial restitution
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Termination

1. Cannot occur until all strategic goals and legal requirements have been met
2. Involves thorough documentation, analysis, and evaluation

3. Critiques

a. Required so that departments can learn from their mistakes and identify operational deficiencies

b. Must occur as soon as possible after the incident

c. Must involve all responders

d. Must be thoroughly documented, including list of people present and any identified operational deficiencies

e. Mandated by OSHA Title 29 CFR 1910.120

4. After-action analysis

a. Compiles information obtained from debriefings, postincident reports, and critiques

b. Identifies trends in operations strengths and weaknesses in order to recommend improvements

c. Recommendation categories

i. Operational weaknesses

ii. Training needs

iii. Necessary procedural changes

iv. Required additional resources

v. Plan updates and/or required changes

d. Includes completion of necessary reporting procedures required to document personal exposures, equipment exposures, incident reports, and staff analysis reports

e. Forms the basis for improved response
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Review Question: What are the goals during recovery and termination of haz mat/WMD incidents? 
See p. 1496 of the manual for answers.
Section XVI: Skill Sheets

XVI. SKILL SHEETS

pp. 1501-1503
Objective 26 — Obtain information about a hazardous material using the Emergency Response Guidebook (ERG). 
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Skill Sheet 24-I-1

1. For this skill sheet, students will perform the skills to obtain information about a hazardous material using the Emergency Response Guidebook (ERG)
2. This skill sheet can be found in the Skills Evaluation Checklist 24-I-1 on the curriculum flash drive

3. This checklist corresponds with the information on pp. 1431-1440 of the manual

p. 1504
Objective 27 — Perform emergency decontamination. 
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Skill Sheet 24-I-2
1. For this skill sheet, students will perform emergency decontamination
2. This skill sheet can be found in the Skills Evaluation Checklist 24-I-2 on the curriculum flash drive

3. This checklist corresponds with the information on pp. 1482-1484 of the manual

p. 1505
Objective 28 — Perform absorption. 
C. Skill Sheet 24-I-3
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For this skill sheet, students will perform absorption
2. This skill sheet can be found in the Skills Evaluation Checklist 24-I-3 on the curriculum flash drive

3. This checklist corresponds with the information on p. 1489 of the manual

p. 1506
Objective 29 — Perform adsorption. 
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Skill Sheet 24-I-4
1. For this skill sheet, students will perform adsorption
2. This skill sheet can be found in the Skills Evaluation Checklist 24-I-4 on the curriculum flash drive

3. This checklist corresponds with the information on p. 1489 of the manual

p. 1507
Objective 30 — Perform diking operations. 
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Skill Sheet 24-I-5
1. For this skill sheet, students will perform diking operations
2. This skill sheet can be found in the Skills Evaluation Checklist 24-I-5 on the curriculum flash drive

3. This checklist corresponds with the information on p. 1490 of the manual

p. 1508
Objective 31 — Perform damming operations.
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Skill Sheet 24-I-6
1. For this skill sheet, students will perform damming operations
2. This skill sheet can be found in the Skills Evaluation Checklist 24-I-6 on the curriculum flash drive

3. This checklist corresponds with the information on p. 1490 of the manual

p. 1509
Objective 32 — Perform diversion operations.
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Skill Sheet 24-I-7
1. For this skill sheet, students will perform diversion operations
2. This skill sheet can be found in the Skills Evaluation Checklist 24-I-7 on the curriculum flash drive

3. This checklist corresponds with the information on p. 1490 of the manual

p. 1510
Objective 33 — Perform retention operations. 
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Skill Sheet 24-I-8
1. For this skill sheet, students will perform retention operations
2. This skill sheet can be found in the Skills Evaluation Checklist 24-I-8 on the curriculum flash drive

3. This checklist corresponds with the information on p. 1490 of the manual

p. 1511
Objective 34 — Perform dilution operations. 
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Skill Sheet 24-I-9
1. For this skill sheet, students will perform t dilution operations
2. This skill sheet can be found in the Skills Evaluation Checklist 24-I-9 on the curriculum flash drive

3. This checklist corresponds with the information on p. 1491 of the manual

p. 1512
Objective 35 — Perform vapor dispersion. 
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Skill Sheet 24-I-10
1. For this skill sheet, students will perform vapor dispersion
2. This skill sheet can be found in the Skills Evaluation Checklist 24-I-10 on the curriculum flash drive

3. This checklist corresponds with the information on p. 1492 of the manual

p. 1513
Objective 36 — Perform a remote valve shutoff.
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Skill Sheet 24-I-11
1. For this skill sheet, students will perform a remote valve shutoff
2. This skill sheet can be found in the Skills Evaluation Checklist 24-I-11 on the curriculum flash drive

3. This checklist corresponds with the information on pp. 1493-1494 of the manual

Section XVII: Summary and Review 
XVII. SUMMARY AND REVIEW
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Chapter Summary

1. Hazardous materials incidents are similar in many ways to other emergencies: the incident management system is required, and the same incident priorities apply.
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While there are similarities, there are also important differences. Size-up may have to be performed from a considerable distance, personnel can be at risk even far from the point of release, and there is an increased need for environmental protection.
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Hazardous materials also pose extreme health risks, so many personnel may not be properly trained or equipped to mitigate the incident. In these cases, haz mat specialists should be notified and be supported.

B. Review Questions

1. What are the basic responsibilities of both Awareness-Level and Operations-Level personnel at haz mat/WMD incidents? (1414-1415)
2. What are the three incident priorities for haz mat/WMD incidents? (1415)
3. What kind of management structure is used for haz mat/WMD incidents? (1416-1421)
4. What are the four problem-solving stages of haz mat/WMD incident mitigation? (1421-1422)
5. What role does size-up and identifying incident levels play in the analysis stage of haz mat/WMD incidents? (1423)
6. What are the different modes of operation that can be used at a haz mat/WMD incident? (1428)
7. When should a plan be reevaluated or revised during haz mat/WMD incidents? (1430-1431)
8. What are the three ways a firefighter can identify a hazardous material or WMD using the Emergency Response Guidebook (ERG)? (1431)
9. What can an emergency response center offer to responders during haz mat/WMD incidents? (1440-1442)
10. What considerations must be taken when choosing personal protective equipment at haz mat/WMD incidents? (1442-1455)
11. In what situations are each level of EPA defined protection used? (1455)
12. What are Mission-Oriented Protective Posture (MOPP) ensembles? (1459)
13. What factors must be considered when selecting personal protective equipment for use at haz mat/WMD incidents? (1461-1461)
14. What safety and emergency procedures can be implemented when personnel are wearing protective clothing? (1464-1465)
15. What type of information should be included in inspection records for PPE? (1465)
16. How do isolation and scene control help mitigate the impact of haz mat/WMD incidents? (1466)
17. What agencies may need to be notified in the event of haz mat/WMD incidents? (1470-1471)
18. What methods are used to help ensure the protection of responders during haz mat/WMD incidents? (1471-1472)
19. What means of protecting the public during haz mat/WMD incidents do responders have to choose from? (1478)
20. When is it best to use emergency decontamination instead of technical decontamination? (1482)
21. What rescue actions can a firefighter take without additional training in hazardous materials rescue? (1486)
22. What tactics can be used to implement the strategic goal of spill control and confinement? (1489)
23. What type of strategy is leak control and containment? (1493)
24. What are the guidelines to use when an incident is suspected to involve terrorist activity? (1495)
25. What other agency will need to be involved during a response to a terrorist or criminal incident? (1496)
26. What are the goals during recovery and termination of haz mat/WMD incidents? (1496)
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