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COURSE DESCRIPTION

This nine-day course will enable emergency responders and allied professionals to direct and coordinate hazardous
materials/weapons of mass destruction (WMD) incident response from a hazardous materials officer’s and a hazardous
materials safety officer’s perspective. These skills are essential in implementing a safe and effective risk-based
response for hazardous materials/WMD incidents, as well as conveying the information to team members and the
public.

COURSE GOAL

Prepare hazardous materials response personnel and allied professionals operating at technician and specialist levels
to be able to utilize a risk-based approach to directing and coordinating hazardous materials/WMD incident response
using applicable regulations, policies and standards for a safe incident environment.

AUDIENCE, SCOPE AND COURSE PURPOSE

The target audience for this course includes personnel with hazardous materials response and mitigation functions
including:

. Members of hazardous materials response teams including:

- Hazardous materials officers or potential hazardous materials officers.

- Hazardous materials safety officers or potential hazardous materials safety officers.
. Allied professionals associated with hazardous materials response.
. Training officers with responsibility for hazardous materials training.

Applicants to this course should be emergency response personnel or allied professionals having hazardous materials
response or training responsibility certified at the technician/specialist level as referenced in Title 29 of the Code of
Federal Regulations (CFR) Section 1910.120 or 40 CFR 311 and National Fire Protection Association (NFPA)
standards.

In addition, students should have completed the following prerequisite courses or equivalent prior to enrollment:

. “ICS-100: An Introduction to the Incident Command System” (Q0462).
. “ICS-200: Basic Incident Command System for Initial Response” (Q0463).
. “ICS-300: Intermediate All-Hazard NIMS ICS Review for Expanding Incidents” (Q0464) or “Hazardous

Materials Incident Management” (HMIM) (R0243).

It is also strongly recommended that students complete the “Chemistry for Emergency Response” (CER) (R0233)
course or possess equivalent knowledge.

This course is intended to prepare hazardous materials response personnel and allied professionals operating at
technician and specialist levels to be able to utilize a risk-based approach to directing and coordinating hazardous
materials/WMD incident response using applicable regulations, policies and standards for a safe incident environment.
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GRADING METHODOLOGY

The students’ final grades will be computed using the final exam. The final exam will include 50 multiple-choice
questions (25% of the total grade). The exam covers all the information in the Student Manual (SM), as well as the
concepts presented during presentations and class discussions. In addition, Activity 9.1: Team Project (50% of the
total grade) and Activity 9.3: The Way Forward: Presentation (25% of the total grade) will be evaluated for
contribution to the final grade.

Grade Percentage range
A = 90-100

B = 80-89

C = 70-79

F = 69 or less

Passing is a C (70%).
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GRADING RUBRICS

ACTIVITY 9.1

Team Project Grading Rubric

Working in your small group, implement, evaluate and terminate the incident based on the provided

Assignment
scenario.

Each small group member receives 5 points for participation (0 points for nonparticipation). The table below details

the remaining point distribution for Activity 9.1. (Maximum points total: 25)
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ACTIVITY 9.3

iIC

Rubri

ing

: Presentation Gradi

The Way Forward

Working in your assigned group from Activity 3.6, research the approved topic related to hazardous

materials/WMD and prepare and present your findings to the larger class using the skills you learned about delivering

effective briefings.

Assignment

The table below details the point distribution for Activity 9.3 (maximum points total: 25).
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SCHEDULE
TIME DAY 1 DAY 2
Recap of Day 1
Unit 1: Introduction Unit 3: Hazardous Materials Response Team
8:00 - 10:00 Unit 2: Risk-Based Response Process and Organization and Incident Command System
Standard of Care Activity 3.1: Emergency Response
Guidebook Knowledge Check
10:00 - 10:15 Break Break
Unit 3: Hazardous Materials Response Team
O izati d Incident C d Syst
Unit 2: Risk-Based Response Process and ( ciﬁir,lga 1o and Ineldert Lommana System
Standard of Care (cont’d)
10:15-12:00 Activity 3.2 Hazardous Materials
Activity 2.1: Standard of Care — Federal Terminology Matching
L d Regulati
aws and Beguiations Activity 3.3: Hazardous Materials
Certification and Competency
12:00 - 1:00 Lunch Break Lunch Break
Unit 2: Risk-Based Response Process and | Unit 3: Hazardous Materials Response Team
Standard of Care (cont’d) Organization and Incident Command System
. . t’d
1:00 - 2:00 Activity 2.2: Hazardous Waste Operations (cont’d)
and Emergency Response 29 Code of Federal | Activity 3.4: Typing Hazardous Materials
Regulations 1910.120 Response Teams
2:00 - 2:15 Break Break
. . Unit 2: Risk-Based Response Process and Unit 3 ngardous Mgterlals Response Team
2:15-3:15 , Organization and Incident Command System
Standard of Care (cont’d) R
(cont’d)
3:15-3:30 Break Break
Unit 3: Hazardous Materials Response Team
Organization and Incident Command System
Unit 2: Risk-Based Response Process and (cont’d)
Standard of Care (cont’d) Activity 3.5: Hazardous Materials Response
Team Positions — Knowledge, Skills and
3:30 - 5:00 Activity 2.3: Risk-Based Response Abilities
Unit 2: Risk-Based Response Process and Activity 3.6: The Way Forward Research
Standard of Care (cont’d) Group
Activity 3.7: Who Am I?: Hazardous
Materials Roles and Responsibilities

Note: This schedule is subject to modification by the instructors and approved by the training

specialist.
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Activity 4.2: Completing Incident Command
System Form 208 HM, Site Safety and
Control Plan (cont’d)

TIME DAY 3 DAY 4
Recap of Day 2 Recap of Day 3
8:00 - 10:00
Unit 4: Developing the Plan of Action Unit 5: Communicating the Plan
10:00 - 10:15 Break Break
Unit ‘,‘: Developing the Plan of Action Unit 5: Communicating the Plan (cont’d)
(cont’d)
10:15 - 12:00 . g
Activity 4.1: Determining Operational Modes Ac.t1V1ty 3.1: Delivering the Pre-entry
Briefing
12:00 - 1:00 Lunch Break Lunch Break
Unit 5: Communicating the Plan (cont’d)
1:00 - 2:00 Unit 4: Developing the Plan of Action
’ ’ (cont’d) Activity 5.1: Delivering the Pre-entry
Briefing (cont’d)
2:00 - 2:15 Break Break
Unit 4: Developing the Plan of Action
(cont’d) Unit 5: Communicating the Plan (cont’d)
2:15-3:15 . . . .. o
Activity 4.2: Completing Incident Command | Activity 5.1: Delivering the Pre-entry
System Form 208 HM, Site Safety and Briefing (cont’d)
Control Plan
3:15-3:30 Break Break
Unit 4: Developing the Plan of Action
(cont’d)
3:30 - 5:00 The Way Forward Project Preparation
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TIME DAY 5 DAY 6
Recap of Day 5
Unit 7: Evaluating the Progress of the
Recap of Day 4 Response
8:00 - 10:00 . ) . .
Unit 6: Tmplementing the Plan Activity 7.1: Methods for Evaluating Incident
Progress
Activity 7.2: Best Practices for Evaluating
Incident Progress
10:00 - 10:15 Break Break
Unit 7: Evaluating the Progress of the
Response (cont’d)
Unit 6: Implementing the Plan (cont’d)
10:15 - 12:00 Activity 7.2: Best Practices for Evaluating
Activity 6.1: Implementing the Plan Incident Progress (cont’d)
Activity 7.3: Changes to the Plan of Action
12:00 - 1:00 Lunch Break Lunch Break
Unit 7: Evaluating the Progress of the
Unit 6: Implementing the Plan (cont’d) Response (cont’d)
1:00 - 2:00
Activity 6.1: Implementing the Plan (cont’d) | Activity 7.3: Changes to the Plan of Action
(cont’d)
2:00 - 2:15 Break Break
Unit 7: Evaluating the Progress of the
Unit 6: Implementing the Plan (cont’d) Response (cont’d)
2:15-3:15
Activity 6.1: Implementing the Plan (cont’d) | Activity 7.3: Changes to the Plan of Action
(cont’d)
3:15-3:30 Break Break
3:30 - 5:00 The Way Forward Project Preparation The Way Forward Project Preparation
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TIME DAY 7 DAY 8
Recap of Day 7
Recap of Day 6
8:00 - 10:00 Unit 9: Assessment
Unit 8: Terminating the Response
Activity 9.1: Team Project
10:00 - 10:15 Break Break
Unit 9: Assessment (cont’d)
10:15 - 12:00 Unit 8: Terminating the Response (cont’d)
Activity 9.1: Team Project (cont’d)
12:00 - 1:00 Lunch Break Lunch Break
Unit 8: Terminating the Response (cont’d) Unit 9: Assessment (cont’d)
1:00 - 2:00
Activity 8.1: Incident Debrief Activity 9.1: Team Project (cont’d)
2:00 - 2:15 Break Break
Unit 8: Terminating the Response (cont’d) Unit 9: Assessment (cont’d)
2:15-3:15
Activity 8.1: Incident Debrief (cont’d) Activity 9.1: Team Project (cont’d)
3:15-3:30 Break Break
Unit 8: Terminating the Response (cont’d) Unit 9: Assessment (cont’d)
3:30 - 5:00

Activity 8.2: Cost Recovery Analysis

Activity 9.1: Team Project (cont’d)
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TIME DAY 9
Recap of Day 8
8:00 - 10:00 Unit 9: Assessment (cont’d)
Activity 9.2: Final Exam
10:00 - 10:15 Break
Unit 9: Assessment (cont’d)
10:15-12:00
Activity 9.3: The Way Forward: Presentation
12:00 - 1:00 Break
Unit 9: Assessment (cont’d)
1:00 - 2:00 Activity 9.3: The Way Forward: Presentation
(cont’d)
2:00 - 2:15 Lunch Break
Unit 9: Assessment (cont’d)
Z15-3:15 Activity 9.3: The Way Forward: Presentation
(cont’d)
3:15-3:30 Break
Course Evaluation
3:30 - 5:00

Graduation

Xix
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FIREFIGHTER CODE OF ETHICS

Background

The Fire Service is a noble calling, one which is founded on mutual respect and trust between firefighters
and the citizens they serve. To ensure the continuing integrity of the Fire Service, the highest standards of
ethical conduct must be maintained at all times.

Developed in response to the publication of the Fire Service Reputation Management White Paper, the
purpose of this National Firefighter Code of Ethics is to establish criteria that encourages fire service
personnel to promote a culture of ethical integrity and high standards of professionalism in our field. The
broad scope of this recommended Code of Ethics is intended to mitigate and negate situations that may result
in embarrassment and waning of public support for what has historically been a highly respected profession.

Ethics comes from the Greek word ethos, meaning character. Character is not necessarily defined by how a
person behaves when conditions are optimal and life is good. It is easy to take the high road when the path
is paved and obstacles are few or non-existent. Character is also defined by decisions made under pressure,
when no one is looking, when the road contains land mines, and the way is obscured. As members of
the Fire Service, we share a responsibility to project an ethical character of professionalism, integrity,
compassion, loyalty and honesty in all that we do, all of the time.

We need to accept this ethics challenge and be truly willing to maintain a culture that is consistent with the

expectations ottlined in this document. By doing so, we can create a legacy that validates and sustains the
distinguished Fire Service institution, and at the same time ensure that we leave the Fire Service in better
condition than when we arrived.
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FIREFIGHTER CODE OF ETHICS

I understand that I have the responsibility to conduct myself in a manner that reflects proper ethical
behavior and integrity. In so doing, I will help foster a continuing positive public perception of the fire
service. Therefore, I pledge the following...

« Always conduct myself, on and off duty, in a manner that reflects positively on myself, my department
and the fire service in general.

Accept responsibility for my actions and for the consequences of my actions.

Support the concept of fairness and the value of diverse thoughts and opinions.

Avoid situations that would adversely affect the credibility or public perception of the fire service
profession.

Be truthful and honest at all times and report instances of cheating or other dishonest acts that
compromise the integrity of the fire service.

Conduct my personal affairs in a manner that does not improperly influence the performance of my
duties, or bring discredit to my organization.

Be respectful and conscious of each member’s safety and welfare.

Recognize that I serve in a position of public trust that requires stewardship in the honest and efficient
use of publicly owned resources, including uniforms, facilities, vehicles and equipment and that these
are protected from misuse and theft.

Exercise professionalism, competence, respect and loyalty in the performance of my duties and use
information, confidential or otherwise, gained by virtue of my position, only to benefit those I am
entrusted to serve.

Avoid financial investments, outside employment, outside business interests or activities that conflict
with or are enhanced by my official position or have the potential to create the perception of impropriety.

Never propose or accept personal rewards, special privileges, benefits, advancement, honors or gifts
that may create a conflict of interest, or the appearance thereof.

Never engage in activities involving alcohol or other substance use or abuse that can impair my mental
state or the performance of my duties and compromise safety.

Never discriminate on the basis of race, religion, color, creed, age, marital status, national origin,
ancestry, gender, sexual preference, medical condition or handicap.

Never harass, intimidate or threaten fellow members of the service or the public and stop or report the
actions of other firefighters who engage in such behaviors.

Responsiblyusesocial networking, electronic communications, or othermedia technology opportunities
in a manner that does not discredit, dishonor or embarrass my organization, the fire service and the
public. I also understand that failure to resolve or report inappropriate use of this media equates to
condoning this behavior.

Developed by the National Society of Executive Fire Officers
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A Student Guide
to End-of-course
Evaluations

Ten Things You Can Do to
Improve the National Fire Academy

The National Fire Academy takes its course evaluations
very seriously. Your comments and suggestions enable us
to improve your learning experience.

Unfortunately, we often get end-of-course comments like
these that are vague and, therefore, not actionable. We
know you are trying to keep your answers short, but the
more specific you can be, the better we can respond.

AT

Actual quotes from student evaluations: Examples of specific, actionable comments that would help us improve the course:

* The (ABC) fire video is out-of-date because of the dangerous tactics it
“Update the materials.” demonstrates. The available (XYZ) video shows current practices.
¢ The student manual references building codes that are 12 years old.

*  We would like a class that enables us to calculate energy transfer
“We want an advanced class in (fill rates resulting from exposure fires.

in the blank).” . We would like a class that provides one-on-one workplace harassment
counseling practice exercises.

*  An activity where students can physically measure the area of
sprinkler coverage would improve understanding of the concept.

. Not all students were able to fill all ICS positions in the exercises. Add
more exercises so all students can participate.

“More activities.”

* The class should be increased by one hour per day to enable all
students to participate in exercises.

*  The class should be increased by two days so that all group
presentations can be peer evaluated and have written abstracts.

“A longer course.”

* The plans should be enlarged to 11 by 17 and provided with an
accurate scale.

* My plan set was blurry, which caused the dotted lines to be
interpreted as solid lines.

*  The slide sequence in Unit 4 did not align with the content in the
student manual from slides 4-16 through 4-21.
+  The instructor added slides in Unit 4 that were not in my student manual.

*  The instructor/activity should have used student group activities
rather than lecture to explain Maslow’s Hierarchy.

* Create a pre-course reading on symbiotic personal relationships
rather than trying to lecture on them in class.

+  The text description of V-patterns did not provide three-dimensional
views. More photographs or drawings would help me imagine the pattern.

*  There was a video clip on NBC News (date) that summarized the topic
very well.

“Readable plans.”

“Better student guide organization,”
“manual did not coincide with slides.”

“Dry in spots.”

“More visual aids.”

*  The pre-course assignments were not discussed or referenced in
“Re-evaluate pre-course class. Either connect them to the course content or delete them.

assignments.” *  The pre-course assignments on ICS could be reduced to a one-page
job aid rather than a 25-page reading.

*  The instructor did not explain the connection between NIMS and ICS.
*  The student manual needs an illustrated guide to NIMS.
I ——

better understand

XxXiii
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INTRODUCTION

ADMINISTRATIVE

* Roster.
* Breaks.
+ Parking.
» Class schedule.
* Interruptions.
— Texting, cell phones, pagers.

Slide 1-4

B. Administrative matters.
I. Roster.
2. Breaks: held in mornings and afternoons as needed.
3. Parking: The instructor or the local program sponsor will provide any

necessary parking information.
4. Class schedule: Classes begin at 8 a.m. and end at approximately 5 p.m.

5. Interruptions: Please do not use mobile phones or texting devices while in
class. This includes any venues used for class activities.

ADMINISTRATIVE (cont'd)

* Restrooms.

+ Emergency exits.

» Tobacco products.

» Special assistance during attendance.
» Prerequisite courses.

Slide 1-5

6. Restroom locations: The instructor or the local program sponsor will
provide information on restroom locations.

7. Emergency exits: The instructor or the local program sponsor will provide
information on emergency exits.
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8. Tobacco products: No tobacco products are allowed in class.

0. Please let the instructors know of any required special assistance or health
concerns experienced during attendance (e.g., symptoms of an illness,
special allergies, medical, learning disabilities to include dyscalculia (math
deficiency), dysgraphia (impaired fine motor skills, e.g., handwriting),
dyslexia (reading impairments), etc.).

10. This course is appropriate for emergency response personnel and allied
professionals having hazardous materials response or training responsibility
certified at the technician/specialist level as referenced in Title 29 of the
Code of Federal Regulations (CFR) Section 1910.120 or 40 CFR 311 and
National Fire Protection Association (NFPA) standards.

a. The students should have completed the following courses:

- “ICS-100: An Introduction to the Incident Command
System” (Q0462).

- “ICS-200: Basic Incident Command System for Initial
Response” (Q0463).

- “ICS-300: Intermediate All-Hazard NIMS ICS Review for
Expanding Incidents” (Q0464) or “Hazardous Materials
Incident Management” (HMIM) (R0243).

b. It is strongly recommended that students complete the “Chemistry

for Emergency Response” (CER) (R0233) course or possess
equivalent knowledge.

Il STUDENT INTRODUCTIONS

STUDENT INTRODUCTIONS

» Name, title, department.

» Experience in hazardous materials/
weapons of mass destruction (WMD)
incident response.

» Course expectations.

Slide 1-6
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INTRODUCTION

A. Name, title, department.

B. Experience in hazardous materials/weapons of mass destruction (WMD) incident
response.
C. Course expectations.

. COURSE INTRODUCTION

PURPOSE

Prepare hazardous materials response
personnel and allied professionals operating
at technician and specialist levels to be able
to utilize a risk-based approach to directing
and coordinating hazardous materials/WMD
incident response using applicable
regulations, policies and standards for a
safe incident environment.

Slide 1-7

A. Course purpose.

1. This course is intended to prepare hazardous materials response personnel
and allied professionals operating at technician and specialist levels to be
able to utilize a risk-based approach to directing and coordinating hazardous
materials/ WMD incident response using applicable regulations, policies
and standards for a safe incident environment.

HAZARDOUS MATERIALS/WEAPONS OF
MASS DESTRUCTION RESPONSE
INFOGRAPHIC

Life safety — incident stabilization — property/environment conservation

Product Facts Analyze the problem h
Container . Assess the hazard
; Science
Environment Evaluate the consequences

Cause Circumstances

\_ Determine response actions

IS
p?::::sss | Hazardous Materials Officer \
Safety Officer — Hazardous

~ Implement the Materials
Implement the
QMJ P Ian Of Information/Science
Nonintervention action Resources

Medical
Entry Team
Decontamination

Offensive
Defensive

Isolate — notify — identify — protect — control — terminate

Slide 1-8
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Hazardous materials/WMD response infographic.

The infographic starts when the incident begins. The thought process goes
in a clockwise direction generally, understanding that some decision-
making processes occur simultaneously and are ongoing.

a.

In the upper-left side of the graphic, you see the “Incident” arrow.
This is where the process begins.

The first arriving responders would then consider the state of the
product, the container, the environment and the apparent cause.

Based on the incident’s facts, science and circumstances, the
responder can more effectively analyze the problem, assess the
hazards, evaluate the consequences and determine response actions.

Once the initial site assessment is completed (a through c) and a
general picture of what is needed is determined, the organization can
then be established: hazardous materials officer and SIRMED
(Safety Officer — Hazardous Materials, Information/Science,
Resources, Medical, Entry Team, Decontamination).

A plan of action (Incident Command System (ICS) Forms 202, 204
and 208 HM) is established based on one of three operational modes:
offensive, defensive or nonintervention.

The hazardous materials branch/group executes the plan and
implements the response.

The safety and progress of the plan are then evaluated, and if any
changes need to be implemented, those changes need to be
communicated, and the cycle starts over again with a new direction,
new data or new objectives based on the progress evaluation.

The process follows the general decision model used in NFPA 470,
Hazardous Materials/Weapons of Mass Destruction (WMD)
Standard for Responders: Analyze, Plan, Implement, and Evaluate
(APIE).
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INTRODUCTION

COURSE REQUIREMENTS

* Course materials.
+ Student requirements.

Slide 1-9

B.

Course requirements.
Course materials.
1. Student Manual (SM).

a. Instructional objectives are stated at the beginning of each unit in
the SM.

- Terminal objectives describe the on-the-job performance
expected by the student after completing this course.

- Enabling objectives specify what the student is to
accomplish at any point in the course after receiving
appropriate training.

b. Activities are found within the SM where planned.

2. In the back of each unit, students will find a “Supplemental Materials”
section pertinent to that specific unit.

3. The back of the SM contains appendices to use as references for the overall
course.
4. Identification Data books containing data pertinent to activities will be

provided to each table.

5. Additional handout materials will be provided during the course.
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C.

Student/course requirements.

1.

2.

Participation in class.

a.

b.

d.

Attendance is required each day.
Participation is expected during all activities.

It is the student’s responsibility to read the SM and associated
materials in preparation for the course and final exam.

The final grade for this course consists of:

- Team Project (Activity 9.1): 25%.

- Final Exam (Activity 9.2): 50%.

- The Way Forward: Presentation (Activity 9.3): 25%.

Class seating and organization.

Respect the opinions of others.

SM 1-9
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UNIT 2:
RISK-BASED RESPONSE PROCESS
AND STANDARD OF CARE

TERMINAL OBJECTIVE

The students will be able to:

2.1 Describe the risk-based response process within the standard of care, given a hazardous materials/weapons
of mass destruction (WMD) scenario.

ENABLING OBJECTIVES
The students will be able to:
2.1 Describe the analysis process of risk-based response according to the standard of care.
2.2 Describe hazard assessment methods.
2.3 Describe methods for evaluating consequences.

24 Determine safe response actions using a risk-based response process.
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RISK-BASED RESPONSE PROCESS AND STANDARD OF CARE

FEl(/[A n
UNIT 2:
RISK-BASED RESPONSE
PROCESS AND STANDARD
OF CARE

HAZARDOUS MATERIALS/WEAPONS OF
MASS DESTRUCTION RESPONSE
INFOGRAPHIC

Life safety — incident stabilization — property/environment conservation

Product Facts ( Analyze the problem h
Container . Assess the hazard
. Science
Environment Evaluate the consequences
Cause Circumstances \__ Determine response actions

Ve 1es™\

p‘:ﬁ;:essss ( Hazardous Materials Officer
Safety Officer — Hazardous
~— Implement the Materials
Implement the
[ response Plan Of Information/Science
Nonintervention aCt|0n :e:)ur::es
edical

Offensive

Entry Team

Defensive
‘._Decontamination 4

Isolate — notify — identify — protect — control — terminate

Slide 2-2

TERMINAL OBJECTIVE

Describe the risk-based response process
within the standard of care, given a
hazardous materials/weapons of mass
destruction (WMD) scenario.

Slide 2-3
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RISK-BASED RESPONSE PROCESS AND STANDARD OF CARE

ENABLING OBJECTIVES

» Describe the analysis process of risk-
based response according to the standard
of care.

* Describe hazard assessment methods.

» Describe methods for evaluating
consequences.

» Determine safe response actions using a
risk-based response process.

Slide 2-4

L. STANDARD OF CARE

DEFINITION

The standard of care for a hazardous
materials/WMD response is the expected
level of response that a professional
response team should follow given similar
circumstances in a similar community.

Slide 2-5

A. Definition.

1. The standard of care for a hazardous materials/weapons of mass destruction
(WMD) response is the expected level of response that a professional
response team should follow given similar circumstances in a similar
community.

2. The standard of care is influenced by laws, regulations, standards, agency
policies and guidelines, and leadership support for equipment, training,
staffing and mission.

3. Agencies typically affected by this standard of care are fire department-
based hazardous materials response teams, law enforcement teams, military
domestic response teams, government environmental and public health
response teams, industrial emergency response teams, and private spill
response contractors.
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INFLUENCES ON THE
STANDARD OF CARE

+ Laws, regulations, rules and standards.
» Agency specific.
— Standard operating procedures (SOPs).
— Standard operating guidelines (SOGs).
» Administrative support level.
— Mission (response level) and capabilities.
— Training, staffing and equipment.

— Budget.
B. Influences on the standard of care.
1. Laws, regulations, rules and standards.
2. Agency specific.
a. Standard operating procedures (SOPs).
b. Standard operating guidelines (SOGs).
3. Administrative support level.

a. Mission (response level) and capabilities.
b. Training, staffing and equipment.
c. Budget.

LAWS — FEDERAL AND STATE

» Clean Water Act (CWA).

* Resource Conservation and Recovery Act
(RCRA).

» Comprehensive Environmental
Response, Compensation, and Liability
Act (CERCLA).

» Superfund Amendments and
Reauthorization Act (SARA).

Slide 2-7
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C. Laws — federal and state.
1. Clean Water Act (CWA) of 1972.
2. Resource Conservation and Recovery Act (RCRA) of 1976.

3. Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) of 1980.

4. Superfund Amendments and Reauthorization Act (SARA) of 1986.

LAWS — FEDERAL AND
STATE (cont'd)

» Emergency Planning and Community
Right-to-Know Act (EPCRA).

» State laws, rules or statutes.

» State Occupational Safety and Health
Administration (OSHA).

» State Office of Environmental Quality.

Slide 2-8

5. Emergency Planning and Community Right-to-Know Act (EPCRA) of
1986.

6. State laws, rules or statutes.

States have environmental enforcement and regulating agencies and
associated statutes that provide regulating authority at a state level.

7. State Occupational Safety and Health Administration (OSHA).

a. The following 22 states or territories have OSHA-approved state
plans that cover both private and state and local government
workers:

- Alaska.
- Arizona.

- California.

- Hawaii.
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8.

- Indiana.

- Iowa.

- Kentucky.

- Maryland.

- Michigan.

- Minnesota.

- Nevada.

- New Mexico.

- North Carolina.
- Oregon.

- Puerto Rico.

- South Carolina.
- Tennessee.

- Utah.

- Vermont.

- Virginia.

- Washington.

- Wyoming.

b. Connecticut, Illinois, Maine, New Jersey, New York and U.S.
Virgin Islands have OSHA-approved state plans that cover only

local government workers.

State Office of Environmental Quality.

SM 2-7
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ACTIVITY 21
Standard of Care — Federal Laws and Regulations
Purpose

Research and learn about federal laws that impact standard of care for a hazardous materials/
WMD response.

Directions
1. The instructor will assign a federal law for each small group from the following list:
a. CWA.
b. CERCLA.
C. SARA.
d. EPCRA.
e. RCRA.
2. In your small group, research the assigned federal law and prepare to briefly present the

following information to the rest of the class.

a. What the law states.
b. How the law may impact standard of care for hazardous materials/WMD
response.
3. The instructor will ask each group to present their researched federal law.

SM 2-9
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STANDARD OF CARE (cont’d)

HAZARDOUS WASTE OPERATIONS AND
EMERGENCY RESPONSE 29 CODE OF
FEDERAL REGULATIONS 1910.120

Established and maintained by OSHA.

Establishes health and safety requirements for
employers engaged in these operations, as well as
responses to emergencies involving releases of
hazardous substances.

Slide 2-10

D. Hazardous Waste Operations and Emergency Response (HAZWOPER) 29 Code
of Federal Regulations (CFR) 1910.120.

I. Established and maintained by OSHA.

2. Establishes health and safety requirements for employers engaged in these

operations, as well as responses to emergencies involving releases of
hazardous substances.
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ACTIVITY 2.2

Hazardous Waste Operations and Emergency Response 29 Code of Federal
Regulations 1910.120

Purpose

Research and learn about HAZWOPER 29 CFR 1910.120.

Directions

1. Using OSHA’s HAZWOPER Standard (29 CFR 1910.120), identify the sections and
contents that apply to the following components of the hazardous materials response:

a. Pre-incident requirements.
b. Training requirements.
c. Personal protective equipment (PPE) requirements.
d. Position requirements.
2. Be prepared to share your responses with the larger group.

SM 2-13
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STANDARD OF CARE (cont’d)

STANDARDS

National Fire Protection Association

(NFPA) — consensus and all hazards.

Nongovernmental organizations (NGOs)

— American Conference of Governmental
Industrial Hygienists Inc. (ACGIH).

— ASTM International.

— American National Standards Institute

(ANSI).
E. Standards.
1. National Fire Protection Association (NFPA) — consensus and all hazards.
2. Nongovernmental organizations (NGOs): Any nonprofit, citizen-based or

faith-based group that functions independently from government control.
They can have social, scientific or philanthropic missions for assistance.

a. American Conference of Governmental Industrial Hygienists Inc.
(ACGIH).

- Occupational/environmental health and safety.
b. ASTM International.

- Research and production safety standards.
c. American National Standards Institute (ANSI).

- Technical/scientific standards.

- A consensus standard.
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AGENCY-SPECIFIC
PROCEDURES AND GUIDELINES

+ SOPs.
— Example: decontamination corridor setup.
+ SOGs.
— Example: decontamination procedures for
non-responders.

Slide 2-13

F. Agency specific.

1. SOPs provide users with a step-by-step approach to a procedure.
a. Must do’s.
b. Example: decontamination corridor setup.
2. SOGs provide a guideline for generalized direction. It is up to the user’s

discretion whether to follow the guidelines completely. Deviations are due
to changes driven by facts, science and circumstances of the incident and
within the expertise of the user.

a. May do’s.

b. Example: decontamination procedures for non-responders.

LEADERSHIP SUPPORT

* Administration sets the response level.

+ Team capabilities, equipment, training,
staffing and mission.

* Budget.

Slide 2-14

G. Leadership support.
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1. Administration sets the response level based on elements such as the
community needs and expectations.

2. Team capabilities, equipment, training, staffing and mission.

The capabilities of any agency depend on the quality and capacity of the
equipment they carry, the caliber and frequency of the training they receive,
and the number of personnel assigned to carry out a specific and well-
defined mission.

3. Budget.
The measure of any agency administrator’s support for a department’s
capabilities ultimately lies in how much of their operating budget they

allocate to keep the mission viable. The budget has a direct impact to the
team capabilities.

Il RISK-BASED RESPONSE

DEFINITION

“Systematic process, based on the facts,
science, and circumstances of the incident,
by which responders analyze a problem
involving hazardous materials/weapons of
mass destruction (WMD) to assess the
hazards and consequences, develop an
incident action plan (IAP), and evaluate the
effectiveness of the plan” (NFPA 470, 2022,
3.3.75).

Slide 2-15

A. Definition: “Systematic process, based on the facts, science, and circumstances of
the incident, by which responders analyze a problem involving hazardous
materials/WMD to assess the hazards and consequences, develop an incident action
plan (IAP), and evaluate the effectiveness of the plan” (NFPA 470, 2022, 3.3.75).

SM 2-17



RISK-BASED RESPONSE PROCESS AND STANDARD OF CARE

PROCESS

* Analyze the problem involving hazardous
materials/WMD.
— Incident complexity.
— Hazard versus threat analysis.
— Training and capability considerations.

Slide 2-16

B. Process: All decisions made on scene will be made after considering the facts,
science and circumstances of the incident at each phase of the process. The process
begins with analysis.

1. Analyze the problem involving hazardous materials/WMD.
Definition of “analyze”: “To identify a hazardous materials/WMD problem

and determining likely behavior and harm within the training and
capabilities of the emergency responder” (NFPA 470, 2022, 3.3.3).

a. Incident complexity.
b. Hazard versus threat analysis.
- Hazard.

-- Primary and subsequent potential.

-- Containers, Safety Data Sheet (SDS), metering,
detection, sampling, analysis of data.

-- Likely behavior and harm.

-- Classification versus identification of materials.
- Threat.

- Human — force protection considerations.

-- Natural.
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Terrorism: law enforcement intelligence and
partnerships; intelligence and investigation section/
staffing.

c. Training and capability considerations.

- Vulnerabilities.

We are vulnerable to what we cannot respond to
because of a lack of support, resources, training or
personnel. These all make us vulnerable to a hazard
or threat.

For example, without body armor, tactical medics
should not enter an active shooter incident.

- Impact on the hazard or threat.

Hazards and threats can be managed effectively with
the proper training and capabilities. Without these,
they cannot be managed.

- Certifications, re-certifications and credentialing.

Personnel prove their value to the response by
producing credentials that reflect their level of
training and that their certifications and
qualifications are current. Without credentialing,
supervisors and unit leaders have no idea of the
capabilities of any individual.

- Caliber and frequency of training.

Instructors and programs should be researched,
vetted and relevant to the mission before any training
is scheduled.
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PROCESS (cont'd)

+ Exercising the team and the plan.

Slide 2-17

Exercising the team and the plan.

Having a written response plan, such as SOPs and
SOGs, requires a team to exercise those plans.
Exercising the response plan makes a proficient
team.

Support from leadership.

Agency administrators and team leadership must
provide the team with the capabilities to execute the
mission.

Without the proper support for the delivery of quality
training, equipment and exercises, the trust of
leadership will weaken and pose a danger to
responders who are called into service unprepared.
Support is critical to success, and success is a safely
executed mission.

PROCESS (cont’d)

* Assess the hazard.
— Risk assessment.
— Types of harm.
— Assessment methods.

« Evaluate potential consequences.
— Definitions of a “consequence.”
— Methods of evaluating consequences.

» Develop an IAP based on:
— Facts.
— Science.
— Circumstances.

Slide 2-18
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Assess the hazard.

a.

Risk assessment.

Definitions of “risk.”

-- “The probability that a substance or situation will
produce harm under specified conditions,
determined by a combination of two factors: (1) the
probability that an adverse event will occur, and (2)
the severity of the consequences of the adverse
event” (NFPA, 2021).

-- “Possibility of loss or injury” (Merriam-Webster,
n.d.).

-- Synonyms include danger, hazard, menace, peril,
threat, trouble and pitfall.

Probability or possibility of harm is based on the quality of
the assessment.

Judgement is based on as much information as a responder
can safely gather.

Types of harm (not an all-inclusive list).

Thermal.
Radiological.
Asphyxiation.
Chemical.
Etiological.

Mechanical.

Assessment methods.

Monitoring and detection technologies.
- Classification technologies.

-- Identification technologies.
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-- Interpretation of data (good and bad data).
Documentation and referencing.

-- Shipping papers.

-- SDSs and printed books/pamphlets.

-- E-databases (e.g., mobile apps, computer databases).
Direct human information.

-- Technical specialists.

-- Product specialists.

- Facility personnel.

-- Interrogation and/or interviews.
Experience backed by science.

-- Avoiding group think.

-- Combined experience is much more reliable than
individual experience.

Product, container, environment.

Evaluate potential consequences.

Definitions of a “‘consequence.”

“Something produced by a cause or necessarily following
from a set of conditions” (Merriam-Webster, n.d.).

The results or the effect of an incident, impacting
community, personnel, resources and response.

Methods for evaluating consequences.

Based on known vulnerabilities of the community and
agency and the capabilities of the agency.

-- Analyze data.

- Research hazards.
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4.

- Estimate harm.

-- If you increase capabilities and reduce
vulnerabilities, you minimize the consequences.

- Value of pre-incident planning and emergency response

plans.

-- Specific facilities.

-- Community and agency.

-- Local Emergency Planning Committee (LEPC) and
Emergency Operations Center (EOC).

Develop an TAP.

a. After analysis and assessment, a plan can be developed and an
operational mode established.

- Making the decision to move forward with one of three
operational modes based on all available incident data and
“appropriate” response actions.

b. The Incident Commander (IC) establishes the incident objectives,
and the hazardous materials officer establishes the strategies and
tactics to accomplish the objectives.

c. Important elements of good decision-making.

- Understanding the standard of care.

- Knowing the vulnerabilities and capabilities of the response
agency.

- Gathering as much data as can be safely gathered.
- Analyzing the problem.
-- Assessing the hazard or threat.

- Interpreting the incident data correctly and completely
considering:

-- Facts.

- Science.
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d.

-- Circumstances.
- Implementing the plan — response actions put into action.

All decisions are based on facts, science and circumstances with
incident priorities in mind:

- Life safety.
- Incident stabilization.

- Protection of property and environment.

PROCESS (cont'd)

Hierarchy of decisions on Incident

Command System (ICS):
Incident Commander (IC): incident

objectlves

— IC: operational mode.

— Hazardous materials officer: strategies.
— Entry team leader: tactics.

— Entry team: tasks.
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Hierarchy of decisions in the Incident Command System (ICS)
based on NFPA:

IC: incident objectives.

- IC: operational mode.

- Hazardous materials officer: strategies.
- Entry team leader: tactics.

- Entry team: tasks.
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PROCESS (cont'd)

+ Evaluate the effectiveness of the plan.

— Observable results.
— New facts or circumstances.
— Are we making progress?

Slide 2-20

5.

Evaluate the effectiveness of the plan.

a. Make the appropriate adjustments based on additional and/or new

facts or circumstances.

b. Are we making progress toward achieving the IC’s objectives?

C. Correct the plan if necessary.
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ACTIVITY 2.3
Risk-Based Response
Purpose

Practice applying the risk-based process to real-life situations.

Directions
I. The instructor will assign a scenario to each small group.
2. In your small group, review the assigned scenario.
3. Apply the risk-based process to the assigned scenario.
a. Analyze the problem involving hazardous materials/ WMD.
b. Assess the hazard.
c. Evaluate potential consequences.
d. Determine appropriate response actions.
4. Be prepared to share your group work with the class.
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ACTIVITY 2.3 (cont’d)

Scenarios
Scenario 1 — Unknown Powder
o Product: white powder.
o Container: inside a coffee filter, as well as some spilled residue.
o Environment: basement of a residential apartment building — 62 F, 77% relative
humidity (RH).

- Work bench area in a furnace room.

- Various homemade containers, glass jars filled with cloudy liquids, petri dishes,
hotplates, multiple refrigerators — warm.

o FBI arrested the building superintendent and requested your support for an assessment of
the area.
° Detection and metering: lower explosive limit (LEL), Oz, H>S, normal, CO 2 parts per

million (ppm); photoionization detector (PID) — 210 ppm; protein kit — positive; pH —
neutral, F — negative, KI — negative.
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Scenario 2 — Unknown Gas

o Product: unknown gas.

o Container: yellow, 1-ton cylinder.

o Environment: metal salvage yard — 89 F, 87% RH, 1-4 miles per hour (mph) wind.
o Heavy machinery operator punctures a yellow, 1-ton cylinder and is overcome by a

strong odor of “burning matches.” Supervisor calls 911 to report the exposure and is also
overcome by the gas along with three customers dropping off metal for recycling. All
complain of difficulty breathing and severe eye and throat irritation.

o Detection and metering: LEL 0%, O2 20.9%, H>S 20 ppm, CO 0 ppm; PID — 778 parts
per billion (ppb); wetted pH — red; F — negative, KI — negative.
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Scenario 3 — Liquid Spill
o Product: liquid pool.

o Container: MC306 — Placard reads 3475 (E85); spilled around fuel pumps at a gas
station; approximate dimensions of the spill are 40 x 60 feet.

o Environment: gas station/convenience store — 91 F, 68% RH, 10 mph wind.

o Detection and metering: LEL 9%, O2 20.9%, H>S 0 ppm, CO 1 ppm; PID-440 ppm with a
conversion factor of 10.
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Scenario 4 — Propane Tanker Rollover

o Product: propane.

o Container: MC 331.

o Environment: 29 F, 78% RH, 4-8 mph wind; off the shoulder of the freeway in deep
snow; low-speed rollover after trying to avoid a collision on snowy roads; 50 feet from

residential homes along the freeway.

o Detection and metering: LEL, O2, H>S, CO normal; PID — 19 ppm upwind.
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Scenario 5 — Cold Storage

o Product: ammonia.
o Container: piping — union leak in piping.
o Environment: inside an insulated cold-storage warehouse; pipe is running through the

roof trusses; 10 feet off the floor; inside a 40,000 square foot freezer area.

o Detection and metering: LEL 9%, O2 18.9%, H>S 0 ppm, CO 0 ppm; PID — 10,110 ppm,
NH;3 sensor — 200 ppm; wetted pH — blue.
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. SUMMARY
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FEMA SUMMARY W

+ Standard of care.
* Risk-based response.
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* What have you learned in this
unit?

» Do you have any questions?
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SUPPLEMENTAL MATERIAL
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Hazardous Waste Operations and
Emergency Response (HAZWOPER) 29 CFR
1910.120

1910.120(a)

Scope, application, and definitions. --

1910.120(a)(1)

Scope. This section covers the following operations, unless the employer can demonstrate that the
operation does not involve employee exposure or the reasonable possibility for employee exposure to
safety or health hazards:

1910.120(a)(1)(i)

Clean-up operations required by a governmental body, whether Federal, state local or other involving
hazardous substances that are conducted at uncontrolled hazardous waste sites (including, but not
limited to, the EPA's National Priority Site List (NPL), state priority site lists, sites recommended for the
EPA NPL, and initial investigations of government identified sites which are conducted before the
presence or absence of hazardous substances has been ascertained);

1910.120(a)(1)(ii)

Corrective actions involving clean-up operations at sites covered by the Resource Conservation and
Recovery Act of 1976 (RCRA) as amended (42 U.S.C. 6901 et seq);

1910.120(a)(1)(iii)

Voluntary clean-up operations at sites recognized by Federal, state, local or other governmental bodies
as uncontrolled hazardous waste sites;

1910.120(a)(1)(iv)

Operations involving hazardous waste that are conducted at treatment, storage, disposal (TSD) facilities
regulated by 40 CFR Parts 264 and 265 pursuant to RCRA,; or by agencies under agreement with
U.S.E.P.A. to implement RCRA regulations; and

1910.120(a)(1)(v)

Emergency response operations for releases of, or substantial threats of releases of, hazardous
substances without regard to the location of the hazard.

1910.120(a)(2)

Application.

1910.120(a)(2)(i)

All requirements of Part 1910 and Part 1926 of Title 29 of the Code of Federal Regulations apply
pursuant to their terms to hazardous waste and emergency response operations whether covered by this
section or not. If there is a conflict or overlap, the provision more protective of employee safety and health
shall apply without regard to 29 CFR 1910.5(c)(1).

1910.120(a)(2)(ii)

Hazardous substance clean-up operations within the scope of paragraphs (a)(1)(i) through (a)(1)(iii) of
this section must comply with all paragraphs of this section except paragraphs (p) and (q).
1910.120(a)(2)(iii)

Operations within the scope of paragraph (a)(1)(iv) of this section must comply only with the requirements
of paragraph (p) of this section.

Notes and Exceptions:

1910.120(a)(2)(iii)(A)

All provisions of paragraph (p) of this section cover any treatment, storage or disposal (TSD) operation

regulated by 40 CFR parts 264 and 265 or by state law authorized under RCRA, and required to have a
permit or interim status from EPA pursuant to 40 CFR 270.1 or from a state agency pursuant to RCRA.

1910.120(a)(2)(iii)(B)
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Employers who are not required to have a permit or interim status because they are conditionally exempt
small quantity generators under 40 CFR 261.5 or are generators who qualify under 40 CFR 262.34 for
exemptions from regulation under 40 CFR parts 264, 265 and 270 ("excepted employers") are not
covered by paragraphs (p)(1) through (p)(7) of this section. Excepted employers who are required by the
EPA or state agency to have their employees engage in emergency response or who direct their
employees to engage in emergency response are covered by paragraph (p)(8) of this section, and cannot
be exempted by (p)(8)(i) of this section.

1910.120(a)(2)(iii)(C)

If an area is used primarily for treatment, storage or disposal, any emergency response operations in that
area shall comply with paragraph (p) (8) of this section. In other areas not used primarily for treatment,
storage, or disposal, any emergency response operations shall comply with paragraph (q) of this section.
Compliance with the requirements of paragraph (q) of this section shall be deemed to be in compliance
with the requirements of paragraph (p)(8) of this section.

1910.120(a)(2)(iv)

Emergency response operations for releases of, or substantial threats of releases of, hazardous
substances which are not covered by paragraphs (a)(1)(i) through (a)(1)(iv) of this section must only
comply with the requirements of paragraph (q) of this section.

1910.120(a)(3)

Definitions --

Buddy system means a system of organizing employees into work groups in such a manner that each
employee of the work group is designated to be observed by at least one other employee in the work
group. The purpose of the buddy system is to provide rapid assistance to employees in the event of an
emergency.

Clean-up operation means an operation where hazardous substances are removed, contained,
incinerated, neutralized,d stabilized, cleared-up, or in any other manner processed or handled with the
ultimate goal of making the site safer for people or the environment.

Decontamination means the removal of hazardous substances from employees and their equipment to
the extent necessary to preclude the occurrence of foreseeable adverse health effects.

Emergency response or responding to emergencies means a response effort by employees from outside
the immediate release area or by other designated responders (i.e., mutual aid groups, local fire
departments, etc.) to an occurrence which results, or is likely to result, in an uncontrolled release of a
hazardous substance. Responses to incidental releases of hazardous substances where the substance
can be absorbed, neutralized, or otherwise controlled at the time of release by employees in the
immediate release area, or by maintenance personnel are not considered to be emergency responses
within the scope of this standard. Responses to releases of hazardous substances where there is no
potential safety or health hazard (i.e., fire, explosion, or chemical exposure) are not considered to be
emergency responses.

Facility means (A) any building, structure, installation, equipment, pipe or pipeline (including any pipe into
a sewer or publicly owned treatment works), well, pit, pond, lagoon, impoundment, ditch, storage
container, motor vehicle, rolling stock, or aircraft, or (B) any site or area where a hazardous substance
has been deposited, stored, disposed of, or placed, or otherwise come to be located; but does not include
any consumer product in consumer use or any water-borne vessel.

Hazardous materials response (HAZMAT) team means an organized group of employees, designated by
the employer, who are expected to perform work to handle and control actual or potential leaks or spills of
hazardous substances requiring possible close approach to the substance. The team members perform
responses to releases or potential releases of hazardous substances for the purpose of control or
stabilization of the incident. A HAZMAT team is not a fire brigade nor is a typical fire brigade a HAZMAT
team. A HAZMAT team, however, may be a separate component of a fire brigade or fire department.
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Hazardous substance means any substance designated or listed under (A) through (D) of this definition,
exposure to which results or may result in adverse effects on the health or safety of employees:

[A] Any substance defined under section 103(14) of the Comprehensive Environmental Response
Compensation and Liability Act (CERCLA) (42 U.S.C. 9601).

[B] Any biologic agent and other disease causing agent which after release into the environment and
upon exposure, ingestion, inhalation, or assimilation into any person, either directly from the environment
or indirectly by ingestion through food chains, will or may reasonably be anticipated to cause death,
disease, behavioral abnormalities, cancer, genetic mutation, physiological malfunctions (including
malfunctions in reproduction) or physical deformations in such persons or their offspring.

[C] Any substance listed by the U.S. Department of Transportation as hazardous materials under 49 CFR
172.101 and appendices; and

[D] Hazardous waste as herein defined.

Hazardous waste means --

[A] A waste or combination of wastes as defined in 40 CFR 261.3, or

[B] Those substances defined as hazardous wastes in 49 CFR 171.8.

Hazardous waste operation means any operation conducted within the scope of this standard.

Hazardous waste site or Site means any facility or location within the scope of this standard at which
hazardous waste operations take place.

Health hazard means a chemical or a pathogen where acute or chronic health effects may occur in
exposed employees. It also includes stress due to temperature extremes. The term health

hazard includes chemicals that are classified in accordance with the Hazard Communication Standard, 29
CFR 1910.1200, as posing one of the following hazardous effects: Acute toxicity (any route of exposure);
skin corrosion or irritation; serious eye damage or eye irritation; respiratory or skin sensitization; germ cell
mutagenicity; carcinogenicity; reproductive toxicity; specific target organ toxicity (single or repeated
exposure); aspiration toxicity or simple asphyxiant. (See Appendix A to § 1910.1200—Health Hazard
Criteria (Mandatory) for the criteria for determining whether a chemical is classified as a health hazard.)

IDLH or Immediately dangerous to life or health means an atmospheric concentration of any toxic,
corrosive or asphyxiant substance that poses an immediate threat to life or would interfere with an
individual's ability to escape from a dangerous atmosphere.

Oxygen deficiency means that concentration of oxygen by volume below which atmosphere supplying
respiratory protection must be provided. It exists in atmospheres where the percentage of oxygen by
volume is less than 19.5 percent oxygen.

Permissible exposure limit means the exposure, inhalation or dermal permissible exposure limit specified
in 29 CFR Part 1910, Subparts G and Z.

Published exposure level means the exposure limits published in "NIOSH Recommendations for
Occupational Health Standards" dated 1986, which is incorporated by reference as specified in § 1910.6,
or if none is specified, the exposure limits published in the standards specified by the American
Conference of Governmental Industrial Hygienists in their publication "Threshold Limit Values and
Biological Exposure Indices for 1987-88" dated 1987, which is incorporated by reference as specified in §
1910.6.

Post emergency response means that portion of an emergency response performed after the immediate
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threat of a release has been stabilized or eliminated and clean-up of the site has begun. If post
emergency response is performed by an employer's own employees who were part of the initial
emergency response, it is considered to be part of the initial response and not post emergency response.
However, if a group of an employer's own employees, separate from the group providing initial response,
performs the clean-up operation, then the separate group of employees would be considered to be
performing post-emergency response and subject to paragraph (q)(11) of this section.

Qualified person means a person with specific training, knowledge and experience in the area for which
the person has the responsibility and the authority to control.

Site safety and health supervisor (or official) means the individual located on a hazardous waste site who
is responsible to the employer and has the authority and knowledge necessary to implement the site
safety and health plan and verify compliance with applicable safety and health requirements.

Small quantity generator means a generator of hazardous wastes who in any calendar month generates
no more than 1,000 kilograms (2,205) pounds of hazardous waste in that month.

Uncontrolled hazardous waste site means an area identified as an uncontrolled hazardous waste site by
a governmental body, whether Federal, state, local or other where an accumulation of hazardous
substances creates a threat to the health and safety of individuals or the environment or both. Some sites
are found on public lands such as those created by former municipal, county or state landfills where
illegal or poorly managed waste disposal has taken place. Other sites are found on private property, often
belonging to generators or former generators of hazardous substance wastes. Examples of such sites
include, but are not limited to, surface impoundments, landfills, dumps, and tank or drum farms. Normal
operations at TSD sites are not covered by this definition.

1910.120(b)
Safety and health program.

NOTE TO (b): Safety and health programs developed and implemented to meet other federal, state, or
local regulations are considered acceptable in meeting this requirement if they cover or are modified to
cover the topics required in this paragraph. An additional or separate safety and health program is not
required by this paragraph.

1910.120(b)(1)

General.

1910.120(b)(1)(i)

Employers shall develop and implement a written safety and health program for their employees involved
in hazardous waste operations. The program shall be designed to identify, evaluate, and control safety
and health hazards, and provide for emergency response for hazardous waste operations.
1910.120(b)(1)(ii)

The written safety and health program shall incorporate the following:

1910.120(b)(1)(ii)(A)

An organizational structure;

1910.120(b)(1)(ii)(B)

A comprehensive workplan;

1910.120(b)(1)(ii)(C)

A site-specific safety and health plan which need not repeat the employer's standard operating
procedures required in paragraph (b)(1)(ii)(F) of this section;

1910.120(b)(1)(ii)(D)

The safety and health training program;

1910.120(b)(1)(ii)(E)

The medical surveillance program;

1910.120(b)(1)(ii)(F)

The employer's standard operating procedures for safety and health; and

1910.120(b)(1)(ii)(G)

Any necessary interface between general program and site specific activities.
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1910.120(b)(1)(iii)

Site excavation. Site excavations created during initial site preparation or during hazardous waste
operations shall be shored or sloped as appropriate to prevent accidental collapse in accordance with
Subpart P of 29 CFR Part 1926.

1910.120(b)(1)(iv)

Contractors and sub-contractors. An employer who retains contractor or sub-contractor services for work
in hazardous waste operations shall inform those contractors, sub-contractors, or their representatives of
the site emergency response procedures and any potential fire, explosion, health, safety or other hazards
of the hazardous waste operation that have been identified by the employer's information program.
1910.120(b)(1)(v)

Program availability. The written safety and health program shall be made available to any contractor or
subcontractor or their representative who will be involved with the hazardous waste operation; to
employees; to employee designated representatives; to OSHA personnel, and to personnel of other
Federal, state, or local agencies with regulatory authority over the site.

1910.120(b)(2)

Organizational structure part of the site program. --

1910.120(b)(2)(i)

The organizational structure part of the program shall establish the specific chain of command and
specify the overall responsibilities of supervisors and employees. It shall include, at a minimum, the
following elements:

1910.120(b)(2)(i)(A)

A general supervisor who has the responsibility and authority to direct all hazardous waste operations.
1910.120(b)(2)(i)(B)

A site safety and health supervisor who has the responsibility and authority to develop and implement the
site safety and health plan and verify compliance.

1910.120(b)(2)(i)(C)

All other personnel needed for hazardous waste site operations and emergency response and their
general functions and responsibilities.

1910.120(b)(2)(i)(D)

The lines of authority, responsibility, and communication.

1910.120(b)(2)(ii)

The organizational structure shall be reviewed and updated as necessary to reflect the current status of
waste site operations.

1910.120(b)(3)

Comprehensive workplan part of the site program. The comprehensive workplan part of the program shall
address the tasks and objectives of the site operations and the logistics and resources required to reach
those tasks and objectives.

1910.120(b)(3)(i)

The comprehensive workplan shall address anticipated clean-up activities as well as normal operating
procedures which need not repeat the employer's procedures available elsewhere.

1910.120(b)(3)(ii)

The comprehensive workplan shall define work tasks and objectives and identify the methods for
accomplishing those tasks and objectives.

1910.120(b)(3)(iii)

The comprehensive workplan shall establish personnel requirements for implementing the plan.
1910.120(b)(3)(iv)

The comprehensive workplan shall provide for the implementation of the training required in paragraph
(e) of this section.

1910.120(b)(3)(v)

The comprehensive workplan shall provide for the implementation of the required informational programs
required in paragraph (i) of this section.

1910.120(b)(3)(vi)

The comprehensive workplan shall provide for the implementation of the medical surveillance program
described in paragraph (f) if this section.

1910.120(b)(4)

Site-specific safety and health plan part of the program. --
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1910.120(b)(4)(i)

General. The site safety and health plan, which must be kept on site, shall address the safety and health
hazards of each phase of site operation and include the requirements and procedures for employee
protection.

1910.120(b)(4)(ii)

Elements. The site safety and health plan, as a minimum, shall address the following:
1910.120(b)(4)(ii)(A)

A safety and health risk or hazard analysis for each site task and operation found in the workplan.
1910.120(b)(4)(ii)(B)

Employee training assignments to assure compliance with paragraph (e) of this section.
1910.120(b)(4)(ii)(C)

Personal protective equipment to be used by employees for each of the site tasks and operations being
conducted as required by the personal protective equipment program in paragraph (g)(5) of this section.
1910.120(b)(4)(ii)(D)

Medical surveillance requirements in accordance with the program in paragraph (f) of this section.
1910.120(b)(4)(ii)(E)

Frequency and types of air monitoring, personnel monitoring, and environmental sampling techniques
and instrumentation to be used, including methods of maintenance and calibration of monitoring and
sampling equipment to be used.

1910.120(b)(4)(ii)(F)

Site control measures in accordance with the site control program required in paragraph (d) of this
section.

1910.120(b)(4)(ii)(G)

Decontamination procedures in accordance with paragraph (k) of this section.

1910.120(b)(4)(ii)(H)

An emergency response plan meeting the requirements of paragraph (I) of this section for safe and
effective responses to emergencies, including the necessary PPE and other equipment.
1910.120(b)(4)(ii)(1)

Confined space entry procedures.

1910.120(b)(4)(ii)(J)

A spill containment program meeting the requirements of paragraph (j) of this section.
1910.120(b)(4)(iii)

Pre-entry briefing. The site specific safety and health plan shall provide for pre-entry briefings to be held
prior to initiating any site activity, and at such other times as necessary to ensure that employees are
apprised of the site safety and health plan and that this plan is being followed. The information and data
obtained from site characterization and analysis work required in paragraph (c) of this section shall be
used to prepare and update the site safety and health plan.

1910.120(b)(4)(iv)

Effectiveness of site safety and health plan. Inspections shall be conducted by the site safety and health
supervisor or, in the absence of that individual, another individual who is knowledgeable in occupational
safety and health, acting on behalf of the employer as necessary to determine the effectiveness of the
site safety and health plan. Any deficiencies in the effectiveness of the site safety and health plan shall be
corrected by the employer.

1910.120(c)

Site characterization and analysis --

1910.120(c)(1)

General. Hazardous waste sites shall be evaluated in accordance with this paragraph to identify specific
site hazards and to determine the appropriate safety and health control procedures needed to protect
employees from the identified hazards.

1910.120(c)(2)

Preliminary evaluation. A preliminary evaluation of a site's characteristics shall be performed prior to site
entry by a qualified person in order to aid in the selection of appropriate employee protection methods
prior to site entry. Immediately after initial site entry, a more detailed evaluation of the site's specific
characteristics shall be performed by a qualified person in order to further identify existing site hazards
and to further aid in the selection of the appropriate engineering controls and personal protective
equipment for the tasks to be performed.
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1910.120(c)(3)

Hazard identification. All suspected conditions that may pose inhalation or skin absorption hazards that
are immediately dangerous to life or health (IDLH) or other conditions that may cause death or serious
harm shall be identified during the preliminary survey and evaluated during the detailed survey. Examples
of such hazards include, but are not limited to, confined space entry, potentially explosive or flammable
situations, visible vapor clouds, or areas where biological indicators such as dead animals or vegetation
are located.

1910.120(c)(4)

Required information. The following information to the extent available shall be obtained by the employer
prior to allowing employees to enter a site:

1910.120(c)(4)(i)

Location and approximate size of the site.

1910.120(c)(4)(ii)

Description of the response activity and/or the job task to be performed.

1910.120(c)(4)(iii)

Duration of the planned employee activity.

1910.120(c)(4)(iv)

Site topography and accessibility by air and roads.

1910.120(c)(4)(v)

Safety and health hazards expected at the site.

1910.120(c)(4)(vi)

Pathways for hazardous substance dispersion.

1910.120(c)(4)(vii)

Present status and capabilities of emergency response teams that would provide assistance to on-site
employees at the time of an emergency.

1910.120(c)(4)(viii)

Hazardous substances and health hazards involved or expected at the site and their chemical and
physical properties.

1910.120(c)(5)

Personal protective equipment. Personal protective equipment (PPE) shall be provided and used during
initial site entry in accordance with the following requirements:

1910.120(c)(5)(i)

Based upon the results of the preliminary site evaluation, an ensemble of PPE shall be selected and used
during initial site entry which will provide protection to a level of exposure below permissible exposure
limits and published exposure levels for known or suspected hazardous substances and health hazards
and which will provide protection against other known and suspected hazards identified during the
preliminary site evaluation. If there is no permissible exposure limit or published exposure level, the
employer may use other published studies and information as a guide to appropriate personal protective
equipment.

1910.120(c)(5)(ii)

If positive-pressure self-contained breathing apparatus is not used as part of the entry ensemble, and if
respiratory protection is warranted by the potential hazards identified during the preliminary site
evaluation, an escape self-contained breathing apparatus of at least five minute's duration shall be carried
by employees during initial site entry.

1910.120(c)(5)(iii)

If the preliminary site evaluation does not produce sufficient information to identify the hazards or
suspected hazards of the site an ensemble providing equivalent to Level B PPE shall be provided as
minimum protection, and direct reading instruments shall be used as appropriate for identifying IDLH
conditions. (See Appendix B for guidelines on Level B protective equipment.)

1910.120(c)(5)(iv)

Once the hazards of the site have been identified, the appropriate PPE shall be selected and used in
accordance with paragraph (g) of this section.

1910.120(c)(6)

Monitoring. The following monitoring shall be conducted during initial site entry when the site evaluation
produces information which shows the potential for ionizing radiation or IDLH conditions, or when the site
information is not sufficient reasonably to eliminate these possible conditions:
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1910.120(c)(6)(i)

Monitoring with direct reading instruments for hazardous levels of ionizing radiation.

1910.120(c)(6)(ii)

Monitoring the air with appropriate direct reading test equipment for (i.e., combustible gas meters,
detector tubes) for IDLH and other conditions that may cause death or serious harm (combustible or
explosive atmospheres, oxygen deficiency, toxic substances.)

1910.120(c)(6)(iii)

Visually observing for signs of actual or potential IDLH or other dangerous conditions.

1910.120(c)(6)(iv)

An ongoing air monitoring program in accordance with paragraph (h) of this section shall be implemented
after site characterization has determined the site is safe for the start-up of operations.

1910.120(c)(7)

Risk identification. Once the presence and concentrations of specific hazardous substances and health
hazards have been established, the risks associated with these substances shall be identified.
Employees who will be working on the site shall be informed of any risks that have been identified. In
situations covered by the Hazard Communication Standard, 29 CFR 1910.1200, training required by that
standard need not be duplicated.

NOTE TO PARAGRAPH (c)(7). - Risks to consider include, but are not limited to:

[a] Exposures exceeding the permissible exposure limits and published exposure levels.

[b] IDLH Concentrations.

[c] Potential Skin Absorption and Irritation Sources.

[d] Potential Eye Irritation Sources.

[e] Explosion Sensitivity and Flammability Ranges.

[f] Oxygen deficiency.

1910.120(c)(8)

Employee notification. Any information concerning the chemical, physical, and toxicologic properties of
each substance known or expected to be present on site that is available to the employer and relevant to
the duties an employee is expected to perform shall be made available to the affected employees prior to
the commencement of their work activities. The employer may utilize information developed for the
hazard communication standard for this purpose.

1910.120(d)

Site control. --

1910.120(d)(1)

General. Appropriate site control procedures shall be implemented to control employee exposure to
hazardous substances before clean-up work begins.

1910.120(d)(2)

Site control program. A site control program for protecting employees which is part of the employer's site
safety and health program required in paragraph (b) of this section shall be developed during the planning
stages of a hazardous waste clean-up operation and modified as necessary as new information becomes
available.

1910.120(d)(3)

Elements of the site control program. The site control program shall, as a minimum, include: A site map;
site work zones; the use of a "buddy system"; site communications including alerting means for
emergencies; the standard operating procedures or safe work practices; and, identification of the nearest
medical assistance. Where these requirements are covered elsewhere they need not be repeated.

1910.120(e)

Training. --

1910.120(e)(1)

General.

1910.120(e)(1)(i)

All employees working on site (such as but not limited to equipment operators, general laborers and
others) exposed to hazardous substances, health hazards, or safety hazards and their supervisors and
management responsible for the site shall receive training meeting the requirements of this paragraph
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before they are permitted to engage in hazardous waste operations that could expose them to hazardous
substances, safety, or health hazards, and they shall receive review training as specified in this
paragraph.

1910.120(e)(1)(ii)

Employees shall not be permitted to participate in or supervise field activities until they have been trained
to a level required by their job function and responsibility.

1910.120(e)(2)

Elements to be covered. The training shall thoroughly cover the following:

1910.120(e)(2)(i)

Names of personnel and alternates responsible for site safety and health;

1910.120(e)(2)(ii)

Safety, health and other hazards present on the site;

1910.120(e)(2)(iii)

Use of personal protective equipment;

1910.120(e)(2)(iv)

Work practices by which the employee can minimize risks from hazards;

1910.120(e)(2)(v)

Safe use of engineering controls and equipment on the site;

1910.120(e)(2)(vi)

Medical surveillance requirements including recognition of symptoms and signs which might indicate over
exposure to hazards; and

1910.120(e)(2)(vii)

The contents of paragraphs (G) through (J) of the site safety and health plan set forth in paragraph
(b)(4)(ii) of this section.

1910.120(e)(3)

Initial training.

1910.120(e)(3)(i)

General site workers (such as equipment operators, general laborers and supervisory personnel)
engaged in hazardous substance removal or other activities which expose or potentially expose workers
to hazardous substances and health hazards shall receive a minimum of 40 hours of instruction off the
site, and a minimum of three days actual field experience under the direct supervision of a trained
experienced supervisor.

1910.120(e)(3)(ii)

Workers on site only occasionally for a specific limited task (such as, but not limited to, ground water
monitoring, land surveying, or geophysical surveying) and who are unlikely to be exposed over
permissible exposure limits and published exposure limits shall receive a minimum of 24 hours of
instruction off the site, and the minimum of one day actual field experience under the direct supervision of
a trained, experienced supervisor.

1910.120(e)(3)(iii)

Workers regularly on site who work in areas which have been monitored and fully characterized indicating
that exposures are under permissible exposure limits and published exposure limits where respirators are
not necessary, and the characterization indicates that there are no health hazards or the possibility of an
emergency developing, shall receive a minimum of 24 hours of instruction off the site, and the minimum
of one day actual field experience under the direct supervision of a trained, experienced supervisor.
1910.120(e)(3)(iv)

Workers with 24 hours of training who are covered by paragraphs (e)(3)(ii) and (e)(3)(iii) of this section,
and who become general site workers or who are required to wear respirators, shall have the additional
16 hours and two days of training necessary to total the training specified in paragraph (e)(3)(i).
1910.120(e)(4)

Management and supervisor training. On-site management and supervisors directly responsible for, or
who supervise employees engaged in, hazardous waste operations shall receive 40 hours initial training,
and three days of supervised field experience (the training may be reduced to 24 hours and one day if the
only area of their responsibility is employees covered by paragraphs (e)(3)(ii) and (e)(3)(iii)) and at least
eight additional hours of specialized training at the time of job assignment on such topics as, but not
limited to, the employer's safety and health program and the associated employee training program,
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personal protective equipment program, spill containment program, and health hazard monitoring
procedure and techniques.

1910.120(e)(5)

Qualifications for trainers. Trainers shall be qualified to instruct employees about the subject matter that is
being presented in training. Such trainers shall have satisfactorily completed a training program for
teaching the subjects they are expected to teach, or they shall have the academic credentials and
instructional experience necessary for teaching the subjects. Instructors shall demonstrate competent
instructional skills and knowledge of the applicable subject matter.

1910.120(e)(6)

Training certification. Employees and supervisors that have received and successfully completed the
training and field experience specified in paragraphs (e)(1) through (e)(4) of this section shall be certified
by their instructor or the head instructor and trained supervisor as having completed the necessary
training. A written certificate shall be given to each person so certified. Any person who has not been so
certified or who does not meet the requirements of paragraph (e)(9) of this section shall be prohibited
from engaging in hazardous waste operations.

1910.120(e)(7)

Emergency response. Employees who are engaged in responding to hazardous emergency situations at
hazardous waste clean-up sites that may expose them to hazardous substances shall be trained in how
to respond to such expected emergencies.

1910.120(e)(8)

Refresher training. Employees specified in paragraph (e)(1) of this section, and managers and
supervisors specified in paragraph (e)(4) of this section, shall receive eight hours of refresher training
annually on the items specified in paragraph (e)(2) and/or (e)(4) of this section, any critique of incidents
that have occurred in the past year that can serve as training examples of related work, and other
relevant topics.

1910.120(e)(9)

Equivalent training. Employers who can show by documentation or certification that an employee's work
experience and/or training has resulted in training equivalent to that training required in paragraphs (e)(1)
through (e)(4) of this section shall not be required to provide the initial training requirements of those
paragraphs to such employees and shall provide a copy of the certification or documentation to the
employee upon request. However, certified employees or employees with equivalent training new to a site
shall receive appropriate, site specific training before site entry and have appropriate supervised field
experience at the new site. Equivalent training includes any academic training or the training that existing
employees might have already received from actual hazardous waste site experience.

1910.120(f)

Medical surveillance --

1910.120(f)(1)

General. Employees engaged in operations specified in paragraphs (a)(1)(i) through (a)(1)(iv) of this
section and not covered by (a)(2)(iii) exceptions and employers of employees specified in paragraph
(9)(9) shall institute a medical surveillance program in accordance with this paragraph.

1910.120(f)(2)

Employees covered. The medical surveillance program shall be instituted by the employer for the
following employees:

1910.120(f)(2)(i)

All employees who are or may be exposed to hazardous substances or health hazards at or above the
established permissible exposure limit, above the published exposure levels for these substances,
without regard to the use of respirators, for 30 days or more a year;

1910.120(f)(2)(ii)

All employees who wear a respirator for 30 days or more a year or as required by § 1910.134;
1910.120(f)(2)(iii)

All employees who are injured, become ill or develop signs or symptoms due to possible overexposure
involving hazardous substances or health hazards from an emergency response or hazardous waste
operation; and

1910.120(f)(2)(iv)

Members of HAZMAT teams.

1910.120(f)(3)
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Frequency of medical examinations and consultations. Medical examinations and consultations shall be
made available by the employer to each employee covered under paragraph (f)(2) of this section on the
following schedules:

1910.120(f)(3)(i)

For employees covered under paragraphs (f)(2)(i), (f)(2)(ii), and (f)(2)(iv);

1910.120(f)(3)(i)(A)

Prior to assignment;

1910.120(f)(3)(i)(B)

At least once every twelve months for each employee covered unless the attending physician believes a
longer interval (not greater than biennially) is appropriate;

1910.120(f)(3)(I)(C)

At termination of employment or reassignment to an area where the employee would not be covered if the
employee has not had an examination within the last six months.

1910.120(f)(3)(i)(D)

As soon as possible upon notification by an employee that the employee has developed signs or
symptoms indicating possible overexposure to hazardous substances or health hazards, or that the
employee has been injured or exposed above the permissible exposure limits or published exposure
levels in an emergency situation;

1910.120(f)(3)(I)E)

At more frequent times, if the examining physician determines that an increased frequency of examination
is medically necessary.

1910.120(f)(3)(ii)

For employees covered under paragraph (f)(2)(iii) and for all employees including of employers covered
by paragraph (a)(1)(iv) who may have been injured, received a health impairment, developed signs or
symptoms which may have resulted from exposure to hazardous substances resulting from an
emergency incident, or exposed during an emergency incident to hazardous substances at
concentrations above the permissible exposure limits or the published exposure levels without the
necessary personal protective equipment being used:

1910.120(f)(3)(ii)(A)

As soon as possible following the emergency incident or development of signs or symptoms;
1910.120(f)(3)(ii)(B)

At additional times, if the examining physician determines that follow-up examinations or consultations
are medically necessary.

1910.120(f)(4)

Content of medical examinations and consultations.

1910.120(f)(4)(i)

Medical examinations required by paragraph (f)(3) of this section shall include a medical and work history
(or updated history if one is in the employee's file) with special emphasis on symptoms related to the
handling of hazardous substances and health hazards, and to fitness for duty including the ability to wear
any required PPE under conditions (i.e., temperature extremes) that may be expected at the work site.
1910.120(f)(4)(ii)

The content of medical examinations or consultations made available to employees pursuant to
paragraph (f) shall be determined by the attending physician. The guidelines in the Occupational Safety
and Health Guidance Manual for Hazardous Waste Site Activities (See Appendix D, reference # 10)
should be consulted.

1910.120(f)(5)

Examination by a physician and costs. All medical examinations and procedures shall be performed by or
under the supervision of a licensed physician, preferably one knowledgeable in occupational medicine,
and shall be provided without cost to the employee, without loss of pay, and at a reasonable time and
place.

1910.120(f)(6)

Information provided to the physician. The employer shall provide one copy of this standard and its
appendices to the attending physician and in addition the following for each employee:

1910.120(f)(6)(i)

A description of the employee's duties as they relate to the employee's exposures,

1910.120(f)(6)(ii)
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The employee's exposure levels or anticipated exposure levels.

1910.120(f)(6)(iii)

A description of any personal protective equipment used or to be used.

1910.120(f)(6)(iv)

Information from previous medical examinations of the employee which is not readily available to the
examining physician.

1910.120(f)(6)(v)

Information required by §1910.134.

1910.120(f)(7)

Physician's written opinion.

1910.120(f)(7)(i)

The employer shall obtain and furnish the employee with a copy of a written opinion from the examining
physician containing the following:

1910.120(f)(7)(I)(A)

The physician's opinion as to whether the employee has any detected medical conditions which would
place the employee at increased risk of material impairment of the employee's health from work in
hazardous waste operations or emergency response, or from respirator use.

1910.120(f)(7)(i)(B)

The physician's recommended limitations upon the employees assigned work.

1910.120(f)(7)(I)(C)

The results of the medical examination and tests if requested by the employee.

1910.120(f)(7)(i)(D)

A statement that the employee has been informed by the physician of the results of the medical
examination and any medical conditions which require further examination or treatment.
1910.120(f)(7)(ii)

The written opinion obtained by the employer shall not reveal specific findings or diagnoses unrelated to
occupational exposure.

1910.120(f)(8)

Recordkeeping.

1910.120(f)(8)(i)

An accurate record of the medical surveillance required by paragraph (f) of this section shall be retained.
This record shall be retained for the period specified and meet the criteria of 29 CFR 1910.1020.
1910.120(f)(8)(ii)

The record required in paragraph (f)(8)(i) of this section shall include at least the following information:
1910.120(f)(8)(ii)(A)

The name of the employee;

1910.120(f)(8)(ii)(B)

Physicians' written opinions, recommended limitations and results of examinations and tests;
1910.120(f)(8)(ii)(C)

Any employee medical complaints related to exposure to hazardous substances;

1910.120(f)(8)(ii)(D)

A copy of the information provided to the examining physician by the employer, with the exception of the
standard and its appendices.

1910.120(g)

Engineering controls, work practices, and personal protective equipment for employee protection.
Engineering controls, work practices and PPE for substances regulated in Subpart Z. (i) Engineering
controls, work practices, personal protective equipment, or a combination of these shall be implemented
in accordance with this paragraph to protect employees from exposure to hazardous substances and
safety and health hazards.

1910.120(g)(1)

Engineering controls, work practices and PPE for substances regulated in Subparts G and Z.
1910.120(g)(1)(i)

Engineering controls and work practices shall be instituted to reduce and maintain employee exposure to
or below the permissible exposure limits for substances regulated by 29 CFR Part 1910, to the extent
required by Subpart Z, except to the extent that such controls and practices are not feasible.
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NOTE TO PARAGRAPH (g)(1)(i): Engineering controls which may be feasible include the use of
pressurized cabs or control booths on equipment, and/or the use of remotely operated material handling
equipment. Work practices which may be feasible are removing all non-essential employees from
potential exposure during opening of drums, wetting down dusty operations and locating employees
upwind of possible hazards.

1910.120(g)(1)(ii)

Whenever engineering controls and work practices are not feasible, or not required, any reasonable
combination of engineering controls, work practices and PPE shall be used to reduce and maintain to or
below the permissible exposure limits or dose limits for substances regulated by 29 CFR Part 1910,
Subpart Z.

1910.120(g)(1)(iii)

The employer shall not implement a schedule of employee rotation as a means of compliance with
permissible exposure limits or dose limits except when there is no other feasible way of complying with
the airborne or dermal dose limits for ionizing radiation.

1910.120(g)(1)(iv)

The provisions of 29 CFR, subpart G, shall be followed.

1910.120(g)(2)

Engineering controls, work practices, and PPE for substances not regulated in Subparts G and Z. An
appropriate combination of engineering controls, work practices, and personal protective equipment shall
be used to reduce and maintain employee exposure to or below published exposure levels for hazardous
substances and health hazards not regulated by 29 CFR Part 1910, Subparts G and Z. The employer
may use the published literature and SDS as a guide in making the employer's determination as to what
level of protection the employer believes is appropriate for hazardous substances and health hazards for
which there is no permissible exposure limit or published exposure limit.

1910.120(g)(3)

Personal protective equipment selection.

1910.120(g)(3)(i)

Personal protective equipment (PPE) shall be selected and used which will protect employees from the
hazards and potential hazards they are likely to encounter as identified during the site characterization
and analysis.

1910.120(g)(3)(ii)

Personal protective equipment selection shall be based on an evaluation of the performance
characteristics of the PPE relative to the requirements and limitations of the site, the task-specific
conditions and duration, and the hazards and potential hazards identified at the site.

1910.120(g)(3)(iii)

Positive pressure self-contained breathing apparatus, or positive pressure air-line respirators equipped
with an escape air supply shall be used when chemical exposure levels present will create a substantial
possibility of immediate death, immediate serious iliness or injury, or impair the ability to escape.
1910.120(g)(3)(iv)

Totally-encapsulating chemical protective suits (protection equivalent to Level A protection as
recommended in Appendix B) shall be used in conditions where skin absorption of a hazardous
substance may result in a substantial possibility of immediate death, immediate serious iliness or injury, or
impair the ability to escape.

1910.120(g)(3)(v)

The level of protection provided by PPE selection shall be increased when additional informationor site
conditions show that increased protection is necessary to reduce employee exposures below permissible
exposure limits and published exposure levels for hazardous substances and health hazards. (See
Appendix B for guidance on selecting PPE ensembles.)

NOTE TO PARAGRAPH (g)(3): The level of employee protection provided may be decreased when
additional information or site conditions show that decreased protection will not result in hazardous
exposures to employees.

1910.120(g)(3)(vi)

Personal protective equipment shall be selected and used to meet the requirements of 29 CFR Part 1910,
Subpart |, and additional requirements specified in this section.
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1910.120(g)(4)

Totally-encapsulating chemical protective suits.

1910.120(g)(4)(i)

Totally-encapsulating suits shall protect employees from the particular hazards which are identified during
site characterization and analysis.

1910.120(g)(4)(ii)

Totally-encapsulating suits shall be capable of maintaining positive air pressure. (See Appendix A for a
test method which may be used to evaluate this requirement.)

1910.120(g)(4)(iii)

Totally-encapsulating suits shall be capable of preventing inward test gas leakage of more than 0.5
percent. (See Appendix A for a test method which may be used to evaluate this requirement.)
1910.120(g)(5)

Personal protective equipment (PPE) program. A personal protective equipment program, which is part of
the employer's safety and health program required in paragraph (b) of this section or required in
paragraph (p)(1) of this section and which is also a part of the site-specific safety and health plan shall be
established. The PPE program shall address the elements listed below. When elements, such as donning
and doffing procedures, are provided by the manufacturer of a piece of equipment and are attached to the
plan, they need not be rewritten into the plan as long as they adequately address the procedure or
element.

1910.120(g)(5)(i)

PPE selection based upon site hazards,

1910.120(g)(5)(ii)

PPE use and limitations of the equipment,

1910.120(g)(5)(iii)

Work mission duration,

1910.120(g)(5)(iv)

PPE maintenance and storage,

1910.120(g)(5)(v)

PPE decontamination and disposal,

1910.120(g)(5)(vi)

PPE training and proper fitting,

1910.120(g)(5)(vii)

PPE donning and doffing procedures,

1910.120(g)(5)(viii)

PPE inspection procedures prior to, during, and after use,

1910.120(g)(5)(ix)

Evaluation of the effectiveness of the PPE program, and

1910.120(g)(5)(x)

Limitations during temperature extremes, heat stress, and other appropriate medical considerations.
1910.120(h)

Monitoring. --

1910.120(h)(1)

General.

1910.120(h)(1)(i)

Monitoring shall be performed in accordance with this paragraph where there may be a question of
employee exposure to hazardous concentrations of hazardous substances in order to assure proper
selection of engineering controls, work practices and personal protective equipment so that employees
are not exposed to levels which exceed permissible exposure limits, or published exposure levels if there
are no permissible exposure limits, for hazardous substances.

1910.120(h)(1)(ii)

Air monitoring shall be used to identify and quantify airborne levels of hazardous substances and safety
and health hazards in order to determine the appropriate level of employee protection needed on site.
1910.120(h)(2)

Initial entry. Upon initial entry, representative air monitoring shall be conducted to identify any IDLH
condition, exposure over permissible exposure limits or published exposure levels, exposure over a
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radioactive material's dose limits or other dangerous condition such as the presence of flammable
atmospheres, oxygen-deficient environments.

1910.120(h)(3)

Periodic monitoring. Periodic monitoring shall be conducted when the possibility of an IDLH condition or
flammable atmosphere has developed or when there is indication that exposures may have risen over
permissible exposure limits or published exposure levels since prior monitoring. Situations where it shall
be considered whether the possibility that exposures have risen are as follows:

1910.120(h)(3)(i)

When work begins on a different portion of the site.

1910.120(h)(3)(ii)

When contaminants other than those previously identified are being handled.

1910.120(h)(3)(iii)

When a different type of operation is initiated (e.g., drum opening as opposed to exploratory well drilling.)
1910.120(h)(3)(iv)

When employees are handling leaking drums or containers or working in areas with obvious liquid
contamination (e.g., a spill or lagoon.)

1910.120(h)(4)

Monitoring of high-risk employees. After the actual clean-up phase of any hazardous waste operation
commences; for example, when soil, surface water or containers are moved or disturbed; the employer
shall monitor those employees likely to have the highest exposures to those hazardous substances and
health hazards likely to be present above permissible exposure limits or published exposure levels by
using personal sampling frequently enough to characterize employee exposures. The employer may
utilize a representative sampling approach by documenting that the employees and chemicals chosen for
monitoring are based on the criteria stated in the first sentence of this paragraph. If the employees likely
to have the highest exposure are over permissible exposure limits or published exposure limits, then
monitoring shall continue to determine all employees likely to be above those limits. The employer may
utilize a representative sampling approach by documenting that the employees and chemicals chosen for
monitoring are based on the criteria stated above.

NOTE TO PARAGRAPH (h): It is not required to monitor employees engaged in site characterization
operations covered by paragraph (c) of this section.

1910.120(i)

Informational programs. Employers shall develop and implement a program which is part of the
employer's safety and health program required in paragraph (b) of this section to inform employees,
contractors, and subcontractors (or their representative) actually engaged in hazardous waste operations
of the nature, level and degree of exposure likely as a result of participation in such hazardous waste
operations. Employees, contractors and subcontractors working outside of the operations part of a site
are not covered by this standard.

1910.120(j)

Handling drums and containers --

1910.120()(1)

General.

1910.120()(1)(i)

Hazardous substances and contaminated, liquids and other residues shall be handled, transported,
labeled, and disposed of in accordance with this paragraph.

1910.120(j)(1)(ii)

Drums and containers used during the clean-up shall meet the appropriate DOT, OSHA, and EPA
regulations for the wastes that they contain.

1910.120()(1)(iii)

When practical, drums and containers shall be inspected and their integrity shall be assured prior to being
moved. Drums or containers that cannot be inspected before being moved because of storage conditions
(i.e., buried beneath the earth, stacked behind other drums, stacked several tiers high in a pile, etc.) shall
be moved to an accessible location and inspected prior to further handling.

1910.120()(1)(iv)
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Unlabeled drums and containers shall be considered to contain hazardous substances and handled
accordingly until the contents are positively identified and labeled.

1910.120(@)(1)(v)

Site operations shall be organized to minimize the amount of drum or container movement.
1910.120()(1)(vi)

Prior to movement of drums or containers, all employees exposed to the transfer operation shall be
warned of the potential hazards associated with the contents of the drums or containers.
1910.120()(1)(vii)

U.S. Department of Transportation specified salvage drums or containers and suitable quantities of
proper absorbent shall be kept available and used in areas where spills, leaks, or ruptures may occur.
1910.120()(1)(viii)

Where major spills may occur, a spill containment program, which is part of the employer's safety and
health program required in paragraph (b) of this section, shall be implemented to contain and isolate the
entire volume of the hazardous substance being transferred.

1910.120(j)(1)(ix)

Drums and containers that cannot be moved without rupture, leakage, or spillage shall be emptied into a
sound container using a device classified for the material being transferred.

1910.120()(1)(x)

A ground-penetrating system or other type of detection system or device shall be used to estimate the
location and depth of buried drums or containers.

1910.120(j)(1)(xi)

Soil or covering material shall be removed with caution to prevent drum or container rupture.
1910.120()(1)(xii)

Fire extinguishing equipment meeting the requirements of 29 CFR Part 1910, Subpart L, shall be on hand
and ready for use to control incipient fires.

1910.120(j)(2)

Opening drums and containers. The following procedures shall be followed in areas where drums or
containers are being opened:

1910.120()(2)(i)

Where an airline respirator system is used, connections to the source of air supply shall be protected from
contamination and the entire system shall be protected from physical damage.

1910.120(j)(2)(ii)

Employees not actually involved in opening drums or containers shall be kept a safe distance from the
drums or containers being opened.

1910.120()(2)(iii)

If employees must work near or adjacent to drums or containers being opened, a suitable shield that does
not interfere with the work operation shall be placed between the employee and the drums or containers
being opened to protect the employee in case of accidental explosion.

1910.120(j)(2)(iv)

Controls for drum or container opening equipment, monitoring equipment, and fire suppression equipment
shall be located behind the explosion-resistant barrier.

1910.120()(2)(v)

When there is a reasonable possibility of flammable atmospheres being present, material handling
equipment and hand tools shall be of the type to prevent sources of ignition.

1910.120(j)(2)(vi)

Drums and containers shall be opened in such a manner that excess interior pressure will be safely
relieved. If pressure cannot be relieved from a remote location, appropriate shielding shall be placed
between the employee and the drums or containers to reduce the risk of employee injury.
1910.120(j)(2)(vii)

Employees shall not stand upon or work from drums or containers.

1910.120()(3)

Material handling equipment. Material handling equipment used to transfer drums and containers shall be
selected, positioned and operated to minimize sources of ignition related to the equipment from igniting
vapors released from ruptured drums or containers.

1910.120(j)(4)
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Radioactive wastes. Drums and containers containing radioactive wastes shall not be handled until such
time as their hazard to employees is properly assessed.

1910.120(j)(5)

Shock sensitive wastes. As a minimum, the following special precautions shall be taken when drums and
containers containing or suspected of containing shock-sensitive wastes are handled:

1910.120()(5)(i)

All non-essential employees shall be evacuated from the area of transfer.

1910.120()(5)(ii)

Material handling equipment shall be provided with explosive containment devices or protective shields to
protect equipment operators from exploding containers.

1910.120()(5)(iii)

An employee alarm system capable of being perceived above surrounding light and noise conditions shall
be used to signal the commencement and completion of explosive waste handling activities.
1910.120(j)(5)(iv)

Continuous communications (i.e., portable radios, hand signals, telephones, as appropriate) shall be
maintained between the employee-in-charge of the immediate handling area and both the site safety and
health supervisor and the command post until such time as the handling operation is completed.
Communication equipment or methods that could cause shock sensitive materials to explode shall not be
used.

1910.120()(5)(v)

Drums and containers under pressure, as evidenced by bulging or swelling, shall not be moved until such
time as the cause for excess pressure is determined and appropriate containment procedures have been
implemented to protect employees from explosive relief of the drum.

1910.120(j)(5)(vi)

Drums and containers containing packaged laboratory wastes shall be considered to contain shock-
sensitive or explosive materials until they have been characterized.

Caution: Shipping of shock sensitive wastes may be prohibited under U.S. Department of Transportation
regulations. Employers and their shippers should refer to 49 CFR 173.21 and 173.50.

1910.120(j)(6)

Laboratory waste packs. In addition to the requirements of paragraph (j)(5) of this section, the following
precautions shall be taken, as a minimum, in handling laboratory waste packs (lab packs):
1910.120(j)(6)(i)

Lab packs shall be opened only when necessary and then only by an individual knowledgeable in the
inspection, classification, and segregation of the containers within the pack according to the hazards of
the wastes.

1910.120()(6)(ii)

If crystalline material is noted on any container, the contents shall be handled as a shock-sensitive waste
until the contents are identified.

1910.120()(7)

Sampling of drum and container contents. Sampling of containers and drums shall be done in accordance
with a sampling procedure which is part of the site safety and health plan developed for and available to
employees and others at the specific worksite.

1910.120(j)(8)

Shipping and transport.

1910.120(j)(8)(i)

Drums and containers shall be identified and classified prior to packaging for shipment.

1910.120(j)(8)(ii)

Drum or container staging areas shall be kept to the minimum number necessary to safely identify and
classify materials and prepare them for transport.

1910.120()(8)(iii)

Staging areas shall be provided with adequate access and egress routes.

1910.120(j)(8)(iv)

Bulking of hazardous wastes shall be permitted only after a thorough characterization of the materials has
been completed.

1910.120(j)(9)
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Tank and vault procedures.

1910.120()(9)(i)

Tanks and vaults containing hazardous substances shall be handled in a manner similar to that for drums
and containers, taking into consideration the size of the tank or vault.

1910.120()(9)(ii)

Appropriate tank or vault entry procedures as described in the employer's safety and health plan shall be
followed whenever employees must enter a tank or vault.

1910.120(k)

Decontamination --

1910.120(k)(1)

General. Procedures for all phases of decontamination shall be developed and implemented in
accordance with this paragraph.

1910.120(k)(2)

Decontamination procedures.

1910.120(k)(2)(i)

A decontamination procedure shall be developed, communicated to employees and implemented before
any employees or equipment may enter areas on site where potential for exposure to hazardous
substances exists.

1910.120(k)(2)(ii)

Standard operating procedures shall be developed to minimize employee contact with hazardous
substances or with equipment that has contacted hazardous substances.

1910.120(k)(2)(iii)

All employees leaving a contaminated area shall be appropriately decontaminated; all contaminated
clothing and equipment leaving a contaminated area shall be appropriately disposed of or
decontaminated.

1910.120(k)(2)(iv)

Decontamination procedures shall be monitored by the site safety and health supervisor to determine
their effectiveness. When such procedures are found to be ineffective, appropriate steps shall be taken to
correct any deficiencies.

1910.120(k)(3)

Location. Decontamination shall be performed in geographical areas that will minimize the exposure of
uncontaminated employees or equipment to contaminated employees or equipment.

1910.120(k)(4)

Equipment and solvents. All equipment and solvents used for decontamination shall be decontaminated
or disposed of properly.

1910.120(k)(5)

Personal protective clothing and equipment.

1910.120(k)(5)(i)

Protective clothing and equipment shall be decontaminated, cleaned, laundered, maintained or replaced
as needed to maintain their effectiveness.

1910.120(k)(5)(ii)

Employees whose non-impermeable clothing becomes wetted with hazardous substances shall
immediately remove that clothing and proceed to shower. The clothing shall be disposed of or
decontaminated before it is removed from the work zone.

1910.120(k)(6)

Unauthorized employees. Unauthorized employees shall not remove protective clothing or equipment
from change rooms.

1910.120(k)(7)

Commercial laundries or cleaning establishments. Commercial laundries or cleaning establishments that
decontaminate protective clothing or equipment shall be informed of the potentially harmful effects of
exposures to hazardous substances.

1910.120(k)(8)

Showers and change rooms. Where the decontamination procedure indicates a need for regular showers
and change rooms outside of a contaminated area, they shall be provided and meet the requirements of
29 CFR 1910.141. If temperature conditions prevent the effective use of water, then other effective
means for cleansing shall be provided and used.
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1910.120(1)

Emergency response by employees at uncontrolled hazardous waste sites --

1910.120(1)(1)

Emergency response plan.

1910.120(1)(1)(i)

An emergency response plan shall be developed and implemented by all employers within the scope of
paragraphs (a)(1)(i) through (ii) of this section to handle anticipated emergencies prior to the
commencement of hazardous waste operations. The plan shall be in writing and available for inspection
and copying by employees, their representatives, OSHA personnel and other governmental agencies with
relevant responsibilities.

1910.120(1)(1)(ii)

Employers who will evacuate their employees from the danger area when an emergency occurs, and who
do not permit any of their employees to assist in handling the emergency, are exempt from the
requirements of this paragraph if they provide an emergency action plan complying with 29 CFR 1910.38.
1910.120(1)(2)

Elements of an emergency response plan. The employer shall develop an emergency response plan for
emergencies which shall address, as a minimum, the following:

1910.120(1)(2)(i)

Pre-emergency planning.

1910.120(1)(2)(ii)

Personnel roles, lines of authority, training, and communication.

1910.120(1)(2)(iii)

Emergency recognition and prevention.

1910.120(1)(2)(iv)

Safe distances and places of refuge.

1910.120(1)(2)(v)

Site security and control.

1910.120(1)(2)(vi)

Evacuation routes and procedures.

1910.120(1)(2)(vii)

Decontamination procedures which are not covered by the site safety and health plan.
1910.120(1)(2)(viii)

Emergency medical treatment and first aid.

1910.120(1)(2)(ix)

Emergency alerting and response procedures.

1910.120(1)(2)(x)

Critique of response and follow-up.

1910.120(1)(2)(xi)

PPE and emergency equipment.

1910.120(1)(3)

Procedures for handling emergency incidents.

1910.120(1)(3)(i)

In addition to the elements for the emergency response plan required in paragraph (1)(2) of this section,
the following elements shall be included for emergency response plans:

1910.120(1)(3)(i)(A)

Site topography, layout, and prevailing weather conditions.

1910.120(1)(3)(i)(B)

Procedures for reporting incidents to local, state, and federal governmental agencies.

1910.120(1)(3)(ii)

The emergency response plan shall be a separate section of the Site Safety and Health Plan.
1910.120(1)(3)(iii)

The emergency response plan shall be compatible and integrated with the disaster, fire and/or
emergency response plans of local, state, and federal agencies.

1910.120(1)(3)(iv)

The emergency response plan shall be rehearsed regularly as part of the overall training program for site
operations.
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1910.120(1)(3)(v)

The site emergency response plan shall be reviewed periodically and, as necessary, be amended to keep
it current with new or changing site conditions or information.

1910.120(1)(3)(vi)

An employee alarm system shall be installed in accordance with 29 CFR 1910.165 to notify employees of
an emergency situation, to stop work activities if necessary, to lower background noise in order to speed
communication, and to begin emergency procedures.

1910.120(1)(3)(vii)

Based upon the information available at time of the emergency, the employer shall evaluate the incident
and the site response capabilities and proceed with the appropriate steps to implement the site
emergency response plan.

1910.120(m)

llumination. Areas accessible to employees shall be lighted to not less than the minimum illumination
intensities listed in the following Table H-120.1 while any work is in progress:

TABLE H-120.1. -- MINIMUM ILLUMINATION INTENSITIES IN FOOT-CANDLES

Foot-candles Area or operations
5 General site areas.
3 Excavation and waste areas, accessways, active storage areas, loading

platforms, refueling, and field maintenance areas.
5 Indoors: warehouses, corridors, hallways, and exitways.

5 Tunnels, shafts, and general underground work areas; (Exception: minimum
of 10 foot-candles is required at tunnel and shaft heading during drilling,
mucking, and scaling. Mine Safety and Health Administration approved cap
lights shall be acceptable for use in the tunnel heading.

10 General shops (e.g., mechanical and electrical equipment rooms, active
storerooms, barracks or living quarters, locker or dressing rooms, dining
areas, and indoor toilets and workrooms.

30 First aid stations, infirmaries, and offices.

1910.120(n)

Sanitation at temporary workplaces --

1910.120(n)(1)

Potable water.

1910.120(n)(1)(i)

An adequate supply of potable water shall be provided on the site.

1910.120(n)(1)(ii)

Portable containers used to dispense drinking water shall be capable of being tightly closed, and
equipped with a tap. Water shall not be dipped from containers.

1910.120(n)(1)(iii)

Any container used to distribute drinking water shall be clearly marked as to the nature of its contents and
not used for any other purpose.

1910.120(n)(1)(iv)

Where single service cups (to be used but once) are supplied, both a sanitary container for the unused
cups and a receptacle for disposing of the used cups shall be provided.

1910.120(n)(2)

Nonpotable water.

1910.120(n)(2)(i)
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Outlets for nonpotable water, such as water for firefighting purposes shall be identified to indicate clearly
that the water is unsafe and is not to be used for drinking, washing, or cooking purposes.
1910.120(n)(2)(ii)

There shall be no cross-connection, open or potential, between a system furnishing potable water and a
system furnishing nonpotable water.

1910.120(n)(3)

Toilet facilities.

1910.120(n)(3)(i)

Toilets shall be provided for employees according to Table H-120.2.

TABLE H-120.2. -- TOILET FACILITIES

Number of employees Minimum number of facilities

20 or fewer One.

More than 20, fewer than 200 One toilet seat and 1 urinal per 40 employees.
More than 200 One toilet seat and 1 urinal per 50 employees.

1910.120(n)(3)(ii)

Under temporary field conditions, provisions shall be made to assure not less than one toilet facility is
available.

1910.120(n)(3)(iii)

Hazardous waste sites, not provided with a sanitary sewer, shall be provided with the following toilet
facilities unless prohibited by local codes:

1910.120(n)(3)(iii)(A)

Chemical toilets;

1910.120(n)(3)(iii)(B)

Recirculating toilets;

1910.120(n)(3)(iii)(C)

Combustion toilets; or

1910.120(n)(3)(iii)(D)

Flush toilets.

1910.120(n)(3)(iv)

The requirements of this paragraph for sanitation facilities shall not apply to mobile crews having
transportation readily available to nearby toilet facilities.

1910.120(n)(3)(v)

Doors entering toilet facilities shall be provided with entrance locks controlled from inside the facility.
1910.120(n)(4)

Food handling. All food service facilities and operations for employees shall meet the applicable laws,
ordinances, and regulations of the jurisdictions in which they are located.

1910.120(n)(5)

Temporary sleeping quarters. When temporary sleeping quarters are provided, they shall be heated,
ventilated, and lighted.

1910.120(n)(6)

Washing facilities. The employer shall provide adequate washing facilities for employees engaged in
operations where hazardous substances may be harmful to employees. Such facilities shall be in near
proximity to the worksite; in areas where exposures are below permissible exposure limits and which are
under the controls of the employer; and shall be so equipped as to enable employees to remove
hazardous substances from themselves.

1910.120(n)(7)

Showers and change rooms. When hazardous waste clean-up or removal operations commence on a site
and the duration of the work will require six months or greater time to complete, the employer shall
provide showers and change rooms for all employees exposed to hazardous substances and health
hazards involved in hazardous waste clean-up or removal operations.

1910.120(n)(7)(i)
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Showers shall be provided and shall meet the requirements of 29 CFR 1910.141(d)(3).

1910.120(n)(7)(ii)

Change rooms shall be provided and shall meet the requirements of 29 CFR 1910.141(e). Change rooms
shall consist of two separate change areas separated by the shower area required in paragraph (n)(7)(i)
of this section. One change area, with an exit leading off the worksite, shall provide employees with a
clean area where they can remove, store, and put on street clothing. The second area, with an exit to the
worksite, shall provide employees with an area where they can put on, remove and store work clothing
and personal protective equipment.

1910.120(n)(7)(iii)

Showers and change rooms shall be located in areas where exposures are below the permissible
exposure limits and published exposure levels. If this cannot be accomplished, then a ventilation system
shall be provided that will supply air that is below the permissible exposure limits and published exposure
levels.

1910.120(n)(7)(iv)

Employers shall assure that employees shower at the end of their work shift and when leaving the
hazardous waste site.

1910.120(0)

New technology programs.

1910.120(0)(1)

The employer shall develop and implement procedures for the introduction of effective new technologies
and equipment developed for the improved protection of employees working with hazardous waste clean-
up operations, and the same shall be implemented as part of the site safety and health program to assure
that employee protection is being maintained.

1910.120(0)(2)

New technologies, equipment or control measures available to the industry, such as the use of foams,
absorbents, absorbents, neutralizers, or other means to suppress the level of air contaminants while
excavating the site or for spill control, shall be evaluated by employers or their representatives. Such an
evaluation shall be done to determine the effectiveness of the new methods, materials, or equipment
before implementing their use on a large scale for enhancing employee protection. Information and data
from manufacturers or suppliers may be used as part of the employer's evaluation effort. Such
evaluations shall be made available to OSHA upon request.

1910.120(p)

Certain Operations Conducted Under the Resource Conservation and Recovery Act of 1976 (RCRA).
Employers conducting operations at treatment, storage and disposal (TSD) facilities specified in
paragraph (a)(1)(iv) of this section shall provide and implement the programs specified in this paragraph.
See the "Notes and Exceptions" to paragraph (a)(2)(iii) of this section for employers not covered.

1910.120(p)(1)

Safety and health program. The employer shall develop and implement a written safety and health
program for employees involved in hazardous waste operations that shall be available for inspection by
employees, their representatives and OSHA personnel. The program shall be designed to identify,
evaluate and control safety and health hazards in their facilities for the purpose of employee protection, to
provide for emergency response meeting the requirements of paragraph (p)(8) of this section and to
address as appropriate site analysis, engineering controls, maximum exposure limits, hazardous waste
handling procedures and uses of new technologies.

1910.120(p)(2)

Hazard communication program. The employer shall implement a hazard communication program
meeting the requirements of 29 CFR 1910.1200 as part of the employer's safety and program.

NOTE TO §1910.120 - The exemption for hazardous waste provided in 1910.1200 is applicable to this
section.

1910.120(p)(3)

Medical surveillance program. The employer shall develop and implement a medical surveillance program
meeting the requirements of paragraph (f) of this section.

1910.120(p)(4)
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Decontamination program. The employer shall develop and implement a decontamination procedure
meeting the requirements of paragraph (k) of this section.

1910.120(p)(5)

New technology program. The employer shall develop and implement procedures meeting the
requirements of paragraph (o) of this section for introducing new and innovative equipment into the
workplace.

1910.120(p)(6)

Material handling program. Where employees will be handling drums or containers, the employer shall
develop and implement procedures meeting the requirements of paragraphs (j)(1)(ii) through (viii) and (xi)
of this section, as well as (j)(3) and (j)(8) of this section prior to starting such work.

1910.120(p)(7)

Training program --

1910.120(p)(7)(i)

New employees. The employer shall develop and implement a training program which is part of the
employer's safety and health program, for employees exposed to health hazards or hazardous
substances at TSD operations to enable the employees to perform their assigned duties and functions in
a safe and healthful manner so as not to endanger themselves or other employees. The initial training
shall be for 24 hours and refresher training shall be for eight hours annually. Employees who have
received the initial training required by this paragraph shall be given a written certificate attesting that they
have successfully completed the necessary training.

1910.120(p)(7)(ii)

Current employees. Employers who can show by an employee's previous work experience and/or training
that the employee has had training equivalent to the initial training required by this paragraph, shall be
considered as meeting the initial training requirements of this paragraph as to that employee. Equivalent
training includes the training that existing employees might have already received from actual site work
experience. Current employees shall receive eight hours of refresher training annually.
1910.120(p)(7)(iii)

Trainers. Trainers who teach initial training shall have satisfactorily completed a training course for
teaching the subjects they are expected to teach or they shall have the academic credentials and
instruction experience necessary to demonstrate a good command of the subject matter of the courses
and competent instructional skills.

1910.120(p)(8)

Emergency response program --

1910.120(p)(8)(i)

Emergency response plan. An emergency response plan shall be developed and implemented by all
employers. Such plans need not duplicate any of the subjects fully addressed in the employer's
contingency planning required by permits, such as those issued by the U.S. Environmental Protection
Agency, provided that the contingency plan is made part of the emergency response plan. The
emergency response plan shall be a written portion of the employer's safety and health program required
in paragraph (p)(1) of this section. Employers who will evacuate their employees from the worksite
location when an emergency occurs and who do not permit any of their employees to assist in handling
the emergency are exempt from the requirements of paragraph (p)(8) if they provide an emergency action
plan complying with 29 CFR 1910.38.

1910.120(p)(8)(ii)

Elements of an emergency response plan. The employer shall develop an emergency response plan for
emergencies which shall address, as a minimum, the following areas to the extent that they are not
addressed in any specific program required in this paragraph:

1910.120(p)(8)(ii)(A)

Pre-emergency planning and coordination with outside parties.

1910.120(p)(8)(ii)(B)

Personnel roles, lines of authority, training, and communication.

1910.120(p)(8)(ii)(C)

Emergency recognition and prevention.

1910.120(p)(8)(ii)(D)

Safe distances and places of refuge.

1910.120(p)(8)(ii)(E)
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Site security and control.

1910.120(p)(8)(ii)(F)

Evacuation routes and procedures.

1910.120(p)(8)(ii)(G)

Decontamination procedures.

1910.120(p)(8)(ii)(H)

Emergency medical treatment and first aid.

1910.120(p)(8)(ii)(1)

Emergency alerting and response procedures.

1910.120(p)(8)(ii)(J)

Critique of response and follow-up.

1910.120(p)(8)(ii)(K)

PPE and emergency equipment.

1910.120(p)(8)(iii)

Training.

1910.120(p)(8)(iii)(A)

Training for emergency response employees shall be completed before they are called upon to perform in
real emergencies. Such training shall include the elements of the emergency response plan, standard
operating procedures the employer has established for the job, the personal protective equipment to be
worn and procedures for handling emergency incidents.

Exception #1: an employer need not train all employees to the degree specified if the employer divides
the work force in a manner such that a sufficient number of employees who have responsibility to control
emergencies have the training specified, and all other employees, who may first respond to an
emergency incident, have sufficient awareness training to recognize that an emergency response
situation exists and that they are instructed in that case to summon the fully trained employees and not
attempt control activities for which they are not trained.

Exception #2: An employer need not train all employees to the degree specified if arrangements have
been made in advance for an outside fully-trained emergency response team to respond in a reasonable
period and all employees, who may come to the incident first, have sufficient awareness training to
recognize that an emergency response situation exists and they have been instructed to call the
designated outside fully-trained emergency response team for assistance.

1910.120(p)(8)(iii)(B)

Employee members of TSD facility emergency response organizations shall be trained to a level of
competence in the recognition of health and safety hazards to protect themselves and other employees.
This would include training in the methods used to minimize the risk from safety and health hazards; in
the safe use of control equipment; in the selection and use of appropriate personal protective equipment;
in the safe operating procedures to be used at the incident scene; in the techniques of coordination with
other employees to minimize risks; in the appropriate response to over exposure from health hazards or
injury to themselves and other employees; and in the recognition of subsequent symptoms which may
result from over exposures.

1910.120(p)(8)(iii)(C)

The employer shall certify that each covered employee has attended and successfully completed the
training required in paragraph (p)(8)(iii) of this section, or shall certify the employee's competency for
certification of training shall be recorded and maintained by the employer.

1910.120(p)(8)(iv)

Procedures for handling emergency incidents.

1910.120(p)(8)(iv)(A)

In addition to the elements for the emergency response plan required in paragraph (p)(8)(ii) of this
section, the following elements shall be included for emergency response plans to the extent that they do
not repeat any information already contained in the emergency response plan:

1910.120(p)(8)(iv)(A)(1)

Site topography, layout, and prevailing weather conditions.

1910.120(p)(8)(iv)(A)(2)

Procedures for reporting incidents to local, state, and federal governmental agencies.
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1910.120(p)(8)(iv)(B)

The emergency response plan shall be compatible and integrated with the disaster, fire and/or
emergency response plans of local, state, and federal agencies.

1910.120(p)(8)(iv)(C)

The emergency response plan shall be rehearsed regularly as part of the overall training program for site
operations.

1910.120(p)(8)(iv)(D)

The site emergency response plan shall be reviewed periodically and, as necessary, be amended to keep
it current with new or changing site conditions or information.

1910.120(p)(8)(iv)(E)

An employee alarm system shall be installed in accordance with 29 CFR 1910.165 to notify employees of
an emergency situation, to stop work activities if necessary, to lower background noise in order to speed
communication; and to begin emergency procedures.

1910.120(p)(8)(iv)(F)

Based upon the information available at time of the emergency, the employer shall evaluate the incident
and the site response capabilities and proceed with the appropriate steps to implement the site
emergency response plan.

1910.120(q)

Emergency response program to hazardous substance releases. This paragraph covers employers
whose employees are engaged in emergency response no matter where it occurs except that it does not
cover employees engaged in operations specified in paragraphs (a)(1)(i) through (a)(1)(iv) of this section.
Those emergency response organizations who have developed and implemented programs equivalent to
this paragraph for handling releases of hazardous substances pursuant to section 303 of the Superfund
Amendments and Reauthorization Act of 1986 (Emergency Planning and Community Right-to-Know Act
of 1986, 42 U.S.C. 11003) shall be deemed to have met the requirements of this paragraph.
1910.120(q)(1)

Emergency response plan. An emergency response plan shall be developed and implemented to handle
anticipated emergencies prior to the commencement of emergency response operations. The plan shall
be in writing and available for inspection and copying by employees, their representatives and OSHA
personnel. Employers who will evacuate their employees from the danger area when an emergency
occurs, and who do not permit any of their employees to assist in handling the emergency, are exempt
from the requirements of this paragraph if they provide an emergency action plan in accordance with 29
CFR 1910.38.

1910.120(q)(2)

Elements of an emergency response plan. The employer shall develop an emergency response plan for
emergencies which shall address, as a minimum, the following areas to the extent that they are not
addressed in any specific program required in this paragraph:

1910.120(q)(2)(i)

Pre-emergency planning and coordination with outside parties..

1910.120(q)(2)(ii)

Personnel roles, lines of authority, training, and communication.

1910.120(q)(2)(iii)

Emergency recognition and prevention.

1910.120(q)(2)(iv)

Safe distances and places of refuge.

1910.120(q)(2)(v)

Site security and control.

1910.120(q)(2)(vi)

Evacuation routes and procedures.

1910.120(q)(2)(vii)

Decontamination.

1910.120(q)(2)(viii)

Emergency medical treatment and first aid.

1910.120(q)(2)(ix)

Emergency alerting and response procedures.

1910.120(q)(2)(x)
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Critique of response and follow-up.

1910.120(q)(2)(xi)

PPE and emergency equipment.

1910.120(q)(2)(xii)

Emergency response organizations may use the local emergency response plan or the state emergency
response plan or both, as part of their emergency response plan to avoid duplication. Those items of the
emergency response plan that are being properly addressed by the SARA Title Il plans may be
substituted into their emergency plan or otherwise kept together for the employer and employee's use.
1910.120(q)(3)

Procedures for handling emergency response.

1910.120(q)(3)(i)

The senior emergency response official responding to an emergency shall become the individual in
charge of a site-specific Incident Command System (ICS). All emergency responders and their
communications shall be coordinated and controlled through the individual in charge of the ICS assisted
by the senior official present for each employer.

NOTE TO PARAGRAPH (q)(3)(i). - The "senior official" at an emergency response is the most senior
official on the site who has the responsibility for controlling the operations at the site. Initially it is the
senior officer on the first-due piece of responding emergency apparatus to arrive on the incident scene.
As more senior officers arrive (i.e. , battalion chief, fire chief, state law enforcement official, site
coordinator, etc.) the position is passed up the line of authority which has been previously established.

1910.120(q)(3)(ii)

The individual in charge of the ICS shall identify, to the extent possible, all hazardous substances or
conditions present and shall address as appropriate site analysis, use of engineering controls, maximum
exposure limits, hazardous substance handling procedures, and use of any new technologies.
1910.120(q)(3)(iii)

Based on the hazardous substances and/or conditions present, the individual in charge of the ICS shall
implement appropriate emergency operations, and assure that the personal protective equipment worn is
appropriate for the hazards to be encountered. However, personal protective equipment shall meet, at a
minimum, the criteria contained in 29 CFR 1910.156(e) when worn while performing fire fighting
operations beyond the incipient stage for any incident.

1910.120(q)(3)(iv)

Employees engaged in emergency response and exposed to hazardous substances presenting an
inhalation hazard or potential inhalation hazard shall wear positive pressure self-contained breathing
apparatus while engaged in emergency response, until such time that the individual in charge of the ICS
determines through the use of air monitoring that a decreased level of respiratory protection will not result
in hazardous exposures to employees.

1910.120(q)(3)(v)

The individual in charge of the ICS shall limit the number of emergency response personnel at the
emergency site, in those areas of potential or actual exposure to incident or site hazards, to those who
are actively performing emergency operations. However, operations in hazardous areas shall be
performed using the buddy system in groups of two or more.

1910.120(q)(3)(vi)

Back-up personnel shall be standing by with equipment ready to provide assistance or rescue. Qualified
basic life support personnel, as a minimum, shall also be standing by with medical equipment and
transportation capability.

1910.120(q)(3)(vii)

The individual in charge of the ICS shall designate a safety officer, who is knowledgeable in the
operations being implemented at the emergency response site, with specific responsibility to identify and
evaluate hazards and to provide direction with respect to the safety of operations for the emergency at
hand.

1910.120(q)(3)(viii)

When activities are judged by the safety officer to be an IDLH and/or to involve an imminent danger
condition, the safety officer shall have the authority to alter, suspend, or terminate those activities. The
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safety official shall immediately inform the individual in charge of the ICS of any actions needed to be
taken to correct these hazards at the emergency scene.

1910.120(q)(3)(ix)

After emergency operations have terminated, the individual in charge of the ICS shall implement
appropriate decontamination procedures.

1910.120(q)(3)(x)

When deemed necessary for meeting the tasks at hand, approved self-contained compressed air
breathing apparatus may be used with approved cylinders from other approved self-contained
compressed air breathing apparatus provided that such cylinders are of the same capacity and pressure
rating. All compressed air cylinders used with self-contained breathing apparatus shall meet U.S.
Department of Transportation and National Institute for Occupational Safety and Health criteria.
1910.120(q)(4)

Skilled support personnel. Personnel, not necessarily an employer's own employees, who are skilled in
the operation of certain equipment, such as mechanized earth moving or digging equipment or crane and
hoisting equipment, and who are needed temporarily to perform immediate emergency support work that
cannot reasonably be performed in a timely fashion by an employer's own employees, and who will be or
may be exposed to the hazards at an emergency response scene, are not required to meet the training
required in this paragraph for the employer's regular employees. However, these personnel shall be given
an initial briefing at the site prior to their participation in any emergency response. The initial briefing shall
include instruction in the wearing of appropriate personal protective equipment, what chemical hazards
are involved, and what duties are to be performed. All other appropriate safety and health precautions
provided to the employer's own employees shall be used to assure the safety and health of these
personnel.

1910.120(q)(5)

Specialist employees. Employees who, in the course of their regular job duties, work with and are trained
in the hazards of specific hazardous substances, and who will be called upon to provide technical advice
or assistance at a hazardous substance release incident to the individual in charge, shall receive training
or demonstrate competency in the area of their specialization annually.

1910.120(q)(6)

Training. Training shall be based on the duties and function to be performed by each responder of an
emergency response organization. The skill and knowledge levels required for all new responders, those
hired after the effective date of this standard, shall be conveyed to them through training before they are
permitted to take part in actual emergency operations on an incident. Employees who participate, or are
expected to participate, in emergency response, shall be given training in accordance with the following
paragraphs:

1910.120(q)(6)(i)

First responder awareness level. First responders at the awareness level are individuals who are likely to
witness or discover a hazardous substance release and who have been trained to initiate an emergency
response sequence by notifying the proper authorities of the release. They would take no further action
beyond notifying the authorities of the release. First responders at the awareness level shall have
sufficient training or have had sufficient experience to objectively demonstrate competency in the
following areas:

1910.120(q)(6)(i)(A)

An understanding of what hazardous substances are, and the risks associated with them in an incident.
1910.120(q)(6)(i)(B)

An understanding of the potential outcomes associated with an emergency created when hazardous
substances are present.

1910.120(q)(6)(i)(C)

The ability to recognize the presence of hazardous substances in an emergency.

1910.120(q)(6)(i)(D)

The ability to identify the hazardous substances, if possible.

1910.120(q)(6)(i)(E)

An understanding of the role of the first responder awareness individual in the employer's emergency
response plan including site security and control and the U.S. Department of Transportation's Emergency
Response Guidebook.

1910.120(q)(6)(i)(F)
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The ability to realize the need for additional resources, and to make appropriate notifications to the
communication center.

1910.120(q)(6)(ii)

First responder operations level. First responders at the operations level are individuals who respond to
releases or potential releases of hazardous substances as part of the initial response to the site for the
purpose of protecting nearby persons, property, or the environment from the effects of the release. They
are trained to respond in a defensive fashion without actually trying to stop the release. Their function is
to contain the release from a safe distance, keep it from spreading, and prevent exposures. First
responders at the operational level shall have received at least eight hours of training or have had
sufficient experience to objectively demonstrate competency in the following areas in addition to those
listed for the awareness level and the employer shall so certify:

1910.120(q)(6)(ii)(A)

Knowledge of the basic hazard and risk assessment techniques.

1910.120(q)(6)(ii)(B)

Know how to select and use proper personal protective equipment provided to the first responder
operational level.

1910.120(q)(6)(ii)(C)

An understanding of basic hazardous materials terms.

1910.120(q)(6)(ii)(D)

Know how to perform basic control, containment and/or confinement operations within the capabilities of
the resources and personal protective equipment available with their unit.

1910.120(q)(6)(ii)(E)

Know how to implement basic decontamination procedures.

1910.120(q)(6)(ii)(F)

An understanding of the relevant standard operating procedures and termination procedures.
1910.120(q)(6)(iii)

Hazardous materials technician. Hazardous materials technicians are individuals who respond to
releases or potential releases for the purpose of stopping the release. They assume a more aggressive
role than a first responder at the operations level in that they will approach the point of release in order to
plug, patch or otherwise stop the release of a hazardous substance. Hazardous materials technicians
shall have received at least 24 hours of training equal to the first responder operations level and in
addition have competency in the following areas and the employer shall so certify:

1910.120(q)(6)(iii)(A)

Know how to implement the employer's emergency response plan.

1910.120(q)(6)(iii)(B)

Know the classification, identification and verification of known and unknown materials by using field
survey instruments and equipment.

1910.120(q)(6)(iii)(C)

Be able to function within an assigned role in the Incident Command System.

1910.120(q)(6)(iii)(D)

Know how to select and use proper specialized chemical personal protective equipment provided to the
hazardous materials technician.

1910.120(q)(6)(iii))(E)

Understand hazard and risk assessment techniques.

1910.120(q)(6)(iii)(F)

Be able to perform advance control, containment, and/or confinement operations within the capabilities of
the resources and personal protective equipment available with the unit.

1910.120(q)(6)(iii))(G)

Understand and implement decontamination procedures.

1910.120(q)(6)(iii)(H)

Understand termination procedures.

1910.120(q)(6)(iii)(1)

Understand basic chemical and toxicological terminology and behavior.

1910.120(q)(6)(iv)

Hazardous materials specialist. Hazardous materials specialists are individuals who respond with and
provide support to hazardous materials technicians. Their duties parallel those of the hazardous materials
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technician, however, those duties require a more directed or specific knowledge of the various
substances they may be called upon to contain. The hazardous materials specialist would also act as the
site liaison with Federal, state, local and other government authorities in regards to site activities.
Hazardous materials specialists shall have received at least 24 hours of training equal to the technician
level and in addition have competency in the following areas and the employer shall so certify:
1910.120(q)(6)(iv)(A)

Know how to implement the local emergency response plan.

1910.120(q)(6)(iv)(B)

Understand classification, identification and verification of known and unknown materials by using
advanced survey instruments and equipment.

1910.120(q)(6)(iv)(C)

Know the state emergency response plan.

1910.120(q)(6)(iv)(D)

Be able to select and use proper specialized chemical personal protective equipment provided to the
hazardous materials specialist.

1910.120(q)(6)(iv)(E)

Understand in-depth hazard and risk techniques.

1910.120(q)(6)(iv)(F)

Be able to perform specialized control, containment, and/or confinement operations within the capabilities
of the resources and personal protective equipment available.

1910.120(q)(6)(iv)(G)

Be able to determine and implement decontamination procedures.

1910.120(q)(6)(iv)(H)

Have the ability to develop a site safety and control plan.

1910.120(q)(6)(iv)(l)

Understand chemical, radiological and toxicological terminology and behavior.

1910.120(q)(6)(v)

On scene incident commander. Incident commanders, who will assume control of the incident scene
beyond the first responder awareness level, shall receive at least 24 hours of training equal to the first
responder operations level and in addition have competency in the following areas and the employer shall
so certify:

1910.120(q)(6)(v)(A)

Know and be able to implement the employer's incident command system.

1910.120(q)(6)(v)(B)

Know how to implement the employer's emergency response plan.

1910.120(q)(6)(v)(C)

Know and understand the hazards and risks associated with employees working in chemical protective
clothing.

1910.120(q)(6)(v)(D)

Know how to implement the local emergency response plan.

1910.120(q)(6)(V)(E)

Know of the state emergency response plan and of the Federal Regional Response Team.
1910.120(q)(6)(v)(F)

Know and understand the importance of decontamination procedures.

1910.120(q)(7)

Trainers. Trainers who teach any of the above training subjects shall have satisfactorily completed a
training course for teaching the subjects they are expected to teach, such as the courses offered by the
U.S. National Fire Academy, or they shall have the training and/or academic credentials and instructional
experience necessary to demonstrate competent instructional skills and a good command of the subject
matter of the courses they are to teach.

1910.120(q)(8)

Refresher training.

1910.120(q)(8)(i)

Those employees who are trained in accordance with paragraph (q)(6) of this section shall receive annual
refresher training of sufficient content and duration to maintain their competencies, or shall demonstrate
competency in those areas at least yearly.
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1910.120(q)(8)(ii)

A statement shall be made of the training or competency, and if a statement of competency is made, the
employer shall keep a record of the methodology used to demonstrate competency.

1910.120(q)(9)

Medical surveillance and consultation.

1910.120(q)(9)(i)

Members of an organized and designated HAZMAT team and hazardous materials specialist shall
receive a baseline physical examination and be provided with medical surveillance as required in
paragraph (f) of this section.

1910.120(q)(9)(ii)

Any emergency response employees who exhibit signs or symptoms which may have resulted from
exposure to hazardous substances during the course of an emergency incident either immediately or
subsequently, shall be provided with medical consultation as required in paragraph (f)(3)(ii) of this
section.

1910.120(q)(10)

Chemical protective clothing. Chemical protective clothing and equipment to be used by organized and
designated HAZMAT team members, or to be used by hazardous materials specialists, shall meet the
requirements of paragraphs (g)(3) through (5) of this section.

1910.120(q)(11)

Post-emergency response operations. Upon completion of the emergency response, if it is determined
that it is necessary to remove hazardous substances, health hazards and materials contaminated with
them (such as contaminated soil or other elements of the natural environment) from the site of the
incident, the employer conducting the clean-up shall comply with one of the following:
1910.120(q)(11)()

Meet all the requirements of paragraphs (b) through (o) of this section; or

1910.120(q)(11)(ii)

Where the clean-up is done on plant property using plant or workplace employees, such employees shall
have completed the training requirements of the following: 29 CFR 1910.38, 1910.134, 1910.1200, and
other appropriate safety and health training made necessary by the tasks they are expected to perform
such as personal protective equipment and decontamination procedures.

APPENDICES TO §1910.120 - HAZARDOUS WASTE OPERATIONS AND EMERGENCY RESPONSE
NOTE: The following appendices serve as non-mandatory guidelines to assist employees and employers

in complying with the appropriate requirements of this section. However paragraph 1910.120(g) makes
mandatory in certain circumstances the use of Level A and Level B PPE protection.
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HAZARDOUS MATERIALS OFFICER AND HAZARDOUS MATERIALS SAFETY OFFICER

UNIT 3:
HAZARDOUS MATERIALS RESPONSE
TEAM ORGANIZATION AND INCIDENT
COMMAND SYSTEM

TERMINAL OBJECTIVE

The students will be able to:

3.1 Use risk-based response to analyze the incident, determine the needs of the response and organize the
hazardous materials response team, given the Incident Commander’s (IC’s) objectives.

ENABLING OBJECTIVES
The students will be able to:
3.1 Define the levels of hazardous materials training and certifications.
3.2 Analyze the relationship between competency and certification.
3.3 Identify resource typing and credentialing related to hazardous materials response.
3.4 Describe the needs of the response based on facts, science and circumstances.

3.5 Describe the roles and responsibilities of the hazardous materials response team members.
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HAZARDOUS MATERIALS/WEAPONS OF
MASS DESTRUCTION RESPONSE
INFOGRAPHIC

Life safety — incident stabilization — property/environment conservation

Product Facts Analyze the problem h
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progress
Safety Officer — Hazardous
—Tmplementthe Materials
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TERMINAL OBJECTIVE

Use risk-based response to analyze the
incident, determine the needs of the
response and organize the hazardous
materials response team, given the Incident
Commander’s (IC’s) objectives.

Slide 3-3
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ENABLING OBJECTIVES

« Define the levels of hazardous materials

training and certifications.
* Analyze the relationship between

competency and certification.

+ |dentify resource typing and credentialing

related to hazardous materials response.
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ENABLING OBJECTIVES (cont'd)

» Describe the needs of the response
based on facts, science and

circumstances.

* Describe the roles and responsibilities of

the hazardous materials response team

members.
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l. HAVING THE RIGHT RESOURCES
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ACTIVITY 3.1
Emergency Response Guidebook Knowledge Check

Purpose

Assess students’ knowledge on the contents of the Emergency Response Guidebook (ERG).

Directions

1. This is an individual activity. The instructor will provide knowledge check handouts.

2. Record your responses on the knowledge check handout.

3. After 20 minutes, the instructor will review the answers with the class. Check your own

responses and ask questions as necessary. This knowledge check is not graded.
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L. HAVING THE RIGHT RESOURCES (cont’d)

A. Training is the education, instruction or discipline of a person. We do not train until
we get it right; we train until we cannot get it wrong. When something goes wrong,
we fail to the level of our training. Initial training, continuing education and
competency training are of vital importance.

TRAINING — OCCUPATIONAL SAFETY
AND HEALTH ADMINISTRATION LEVELS

* Awareness.

» Operations.

e Technician.

* Specialist.

» Hazardous materials IC.

Slide 3-7

1. Occupational Safety and Health Administration (OSHA) levels of training.
a. Awareness.
b. Operations.
c. Technician.

d. Specialist.

e. Hazardous materials Incident Commander (IC).

TRAINING — NATIONAL FIRE
PROTECTION ASSOCIATION LEVELS

* Awareness (core).

» Operations (core).

» Operations mission-specific (11 missions).
» Technician (core).

+ Technician specialties (13 specialties).

+ Hazardous materials IC.

+ Hazardous materials officer.

+ Hazardous materials safety officer.

Slide 3-8
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2. National Fire Protection Association (NFPA) levels of training.
a. Awareness (core).
b. Operations (core).
c. Operations mission-specific (11 missions).

- Personal protective equipment (PPE).

- Mass decontamination.

- Technical decontamination.

- Evidence preservation and sampling.

- Product control.

- Detection, monitoring and sampling.

- Victim rescue and recovery.

- Response to illicit laboratory incidents.

- Disablement/disruption of improvised explosive devices
(IEDs), improvised weapons of mass destruction (WMD)
dispersal devices and operations at improvised explosives
laboratories.

- Diving in contaminated water environments.

- Evidence collection.

d. Technician (core).

- Analyzing the incident.

- Planning the response.

- Implementing the planned response.

- Evaluating progress.

- Terminating the incident.
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e. Technician specialties (13 specialties).
- Tank car.
- Cargo tank.
- Intermodal tank.
- Marine tank and non-tank vessel.
- Flammable liquids bulk storage.
- Flammable gases bulk storage.
- Radiological hazards.
- Advanced monitoring and detection.
- Consequence analysis and planning.
- Advanced chemical risk assessment and analysis.
- Advanced product control.
- WMD.

- Advanced decontamination.

f. Hazardous materials IC.
g. Hazardous materials officer.
h. Hazardous materials safety officer.

SM 3-9



HAZARDOUS MATERIALS RESPONSE TEAM ORGANIZATION AND INCIDENT COMMAND SYSTEM

This page intentionally left blank.

SM 3-10



HAZARDOUS MATERIALS RESPONSE TEAM ORGANIZATION AND INCIDENT COMMAND SYSTEM

ACTIVITY 3.2
Hazardous Materials Terminology Matching

Purpose

Self-evaluate one’s understanding of terms related to hazardous materials.

Directions

1. Working in your small group, match the assigned terms to the listed definitions by
placing the letter of the definition next to the correct term.

2. The instructor will lead a review of the answers with the class.
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ACTIVITY 3.2 (cont’d)
Terms
Group 1

Catalyst
Absorption
Hazard

Active ingredient
Penetration
Dosage/dose
TLV-TWA
Inhibitor

Ionizing radiation
0. Sensitizer

e S A S e e

Group 2

LCso

Degradation
Exposure

Acute effect

Heat exhaustion
Hydrophilic

Acid

LDsos0
Breakthrough time
0.  Chronic exposure

e S A S o e

Group 3

Mutagen
Permeation
C or Ceiling
IDLH

PEL
Contaminant
TLV-STEL
Half-life
Adsorption

LRI R WD =
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Group 4

Hypergolic

Poison

LDso

Reportable quantity

Alkali

Risk

Contamination

Aerosol

Teratogen

0.  Maximum safe storage temperature

i S I S e

Group 5

Self-accelerating decomposition temperature
Non-ionizing radiation

Organophosphate

Flammable range

Flashpoint

Hydrophobic

Sublimation

Ignition temperature

Physical state

0.  Polymerization

e S R S o

SM 3-14



HAZARDOUS MATERIALS RESPONSE TEAM ORGANIZATION AND INCIDENT COMMAND SYSTEM

ACTIVITY 3.2 (cont’d)
Definitions
The bonding of chemicals to soil particles or other surfaces.

The process of reacting monomer molecules together in a chemical reaction to form
polymer chains or three-dimensional networks.

An atmosphere that poses an immediate threat to life, would cause irreversible adverse
health effects, or would impair an individual’s ability to escape from a dangerous
atmosphere.

Exposure expected to kill, within 30 days, half of the population exposed to radiation or
radioactive material. The dose of radiation expected to cause death to 50% of an exposed

population within 30 days.

A material capable of posing an unreasonable risk to health, safety or the environment, or
capable of causing harm.

A material that produces a physical defect in a developing embryo.

The designated amount of a specific material that, if spilled or released, requires
immediate notification to the National Response Center (NRC).

A substance that changes the speed or yield of a chemical reaction without being
consumed or chemically changed by the chemical reaction.

Describes the minimum and maximum concentrations at which a given vaporous
substance will ignite or combust when mixed with air.

The indication that a chemical form is solid, liquid or gas.

Introduction into water, air and soil of microorganisms, chemicals, toxic substances,
wastes or wastewater in a concentration that makes the medium unfit for its next intended
use.

The penetration of atoms, ions or molecules into the bulk mass of a substance.

Radiation that can strip electrons from atoms, i.e., alpha, beta and gamma radiation.

A chemical that, in relatively small amounts, can cause injury by chemical action when it
comes in contact with a susceptible tissue.

Having an affinity for water, or capable of dissolving in water; soluble or miscible in
water.
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p. The process by which people, animals, the environment and equipment are subjected to
or come in contact with a hazardous material.

q- Any kind of radiation in the electromagnetic spectrum that does not have enough energy
to remove an electron from an atom and turn it into an ion.

r. The transition of a substance directly from the solid to the gas state without passing
through the liquid state.

S. An agent that causes a permanent genetic change in a cell other than that which occurs
during normal genetic recombination.

t. An adverse effect on a human or animal which has severe symptoms developing rapidly
and coming quickly to a crisis.

u. The average concentration of a chemical or mixture in air as a gas, vapor, mist, fume or
dust capable of killing half of the test animals exposed by inhalation under specific
conditions.

V. The minimum temperature at which a volatile material will vaporize into a gas and ignite

without help from an external fire source.

W. A measure of the probability that damage to life, health, property and/or the environment
will occur as a result of a given hazard.

X. The time required for a pollutant to lose half its effect on the environment.

y. The actual quantity of a chemical administered to an organism or to which the organism
is exposed.

Z. A mild form of shock caused by overheating when the body cannot dissipate heat.

aa. The average amount of a drug, toxin, chemical substance/mixture or microorganism

capable of killing half of the test animals exposed under specific test conditions.

bb.  Permissible exposure limits set by OSHA as a guide to acceptable levels of chemical
exposure.
cc. The lowest temperature at which an organic peroxide in a typical vessel or shipping

package will undergo a self-accelerating decomposition within one week.

dd. The maximum allowable human exposure limit for an airborne substance which is not to
be exceeded even momentarily.

ee. The flow or movement of a hazardous chemical through closures, seams, porous
materials, pinholes or other imperfections.
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ff.

ge.
hh.

ii.

J-

1.

mm.

nn.

00.

pp-

qq.

SS.

tt.

uu.

The temperature at which a particular organic compound gives off sufficient vapor to
ignite in air.

In any pesticide product, the component that kills, or otherwise controls, target pests.

The process by which small amounts of toxic substances are taken into the body over an
extended period.

Any organic compound whose molecule contains one or more phosphate ester groups,
especially a pesticide of this kind.

A solid particle or liquid droplet suspended in air.

The process by which a hazardous chemical moves through a material at the molecular
level.

Two chemical substances that spontaneously ignite upon mixing.

Any physical, chemical, biological or radiological substance or matter that has an adverse
effect on air, water or soil.

Tending to repel or fail to mix with water.

The physical destruction or decomposition of a material due to chemical exposure,
general use or ambient conditions.

A chemical that causes a substantial proportion of exposed people or animals to develop
an allergic reaction in normal tissue after repeated exposure to the chemical.

The elapsed time between initial contact of the hazardous chemical with the outside
surface of a barrier such as protective clothing material, and the time at which the
chemical can be detected at the inside surface of the material.

Short-term exposure limit or maximum concentration for a brief specified period of time,
depending on a specific chemical.

A hydrogen-containing corrosive material that reacts with water to produce hydrogen
ions.

A hydroxide-containing (-OH) corrosive material, which is soluble in water, neutralizes
acids, and is irritating or destructive to tissue.

The time weighted average, based on an allowable exposure averaged over a normal 8-
hour workday or 40-hour workweek.

SM 3-17



HAZARDOUS MATERIALS RESPONSE TEAM ORGANIZATION AND INCIDENT COMMAND SYSTEM

vVv. A substance which slows down or prevents a particular chemical reaction or other
process, or which reduces the activity of a particular reactant, catalyst or enzyme.

ww.  Highest temperature to store a chemical (like an organic peroxide) above which slow
decomposition and explosion may occur.
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HAVING THE RIGHT RESOURCES (cont’d)

COMPETENCE, PROFICIENCY,
CERTIFICATION AND CREDENTIALING

* Competence.
« Proficiency.

« Certification.

* Credentialing.

Differences among:

Slide 3-10

B. Competence, proficiency, certification and credentialing.

1.

Competence: the set of demonstrable characteristics and skills that enable
and improve the efficiency and performance of a job.

Proficiency: a high degree of competence; being an expert or highly skilled.

Certification: the confirmation of certain characteristics of an object, person
or organization. This confirmation is often, but not always, provided by
some form of external review, education, assessment or audit.

Credentialing: The terms “credentialed” and “credentialing” mean having
provided, or providing, respectively, documentation that identifies
personnel and authenticates and verifies the qualifications of such personnel
by ensuring that such personnel possess a minimum common level of
training, experience, physical and medical fitness, and capability
appropriate for a particular position.

LEADERSHIP SUPPORT

+ Team capabilities, equipment, training,
staffing and mission.
+ Budget.

Slide 3-11
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C.

Leadership support.

Team capabilities, equipment, training, staffing and mission.

Does your departmental or jurisdictional leadership actively support
your hazardous materials program, or is it ineffectual?

Who determines exactly what your team capabilities should be?

Do you have the equipment, training and staffing that you need? If
not, why not? Who determines what equipment, training and
staffing you need?

Does your hazardous materials response team have a mission
statement? Does it agree with your department’s mission statement?
Does your team (or your leadership) know what the hazardous
materials response team is supposed to do or what it is capable of
doing?

Budget.

Source of budget.

- Tax revenue.

- User fees.

- Cost recovery.

- Grants.

- Fundraising and donations.

- Corporate/private sponsorships.

Recognize that your budget will not stay the same from year to year.
- Some years have more incidents than others.

- Some years will have more equipment that needs to be
replaced than others.

- One major incident could use most of your equipment.

SM 3-20



HAZARDOUS MATERIALS RESPONSE TEAM ORGANIZATION AND INCIDENT COMMAND SYSTEM

ACTIVITY 3.3
Hazardous Materials Certification and Competency
Purpose

Share and analyze certification and competency requirements of various jurisdictions.

Directions

I. In your small group, share your department’s or state’s requirements relating to
hazardous materials on technician and specialist certification, continuing education and
credentialing.

2. Use the questions below to guide your discussion.

3. Be prepared to share your responses with the class.

Questions

1. What are the certification and competency requirements in your own department?

2. What certification and competency requirement(s) do you and at least one other

jurisdiction in your small group share?
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3. What are some certification and competency requirements that are different from your
own department? Are there new requirements that will apply well to your own
department? If not, why not?
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RESOURCE TYPING

FEDERAL EMERGENCY MANAGEMENT
AGENCY RESOURCE TYPING FOR

HAZARDOUS MATERIALS RESPONSE TEAM

Minimum number of personnel.

Number of team management personnel.
Number of support personnel.
Capabilities.

Decontamination equipment.
Communication equipment.

Slide 3-13

A. Federal Emergency Management Agency (FEMA) resource typing specifies the
following for hazardous materials response teams:

1.

2.

Minimum number of personnel.
Number of team management personnel.
Number of support personnel.

Capabilities (testing, air monitoring, sampling, substance detection,
radiological, PPE, technical reference, intervention, decontamination).

Decontamination equipment.

Communication equipment.

TYPE 4 HAZARDOUS
MATERIALS RESPONSE TEAM

Currently not applicable.

Slide 3-14
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B. Type 4 hazardous materials response team.

Currently not applicable.

TYPE 3 HAZARDOUS
MATERIALS RESPONSE TEAM

* Minimum eight personnel.
» Can only deal with known chemicals:
— Presumptive testing, identification and
classification.
— Monitoring.
— Sampling, collection, containerizing, labeling
and preparation for transport.
+ Basic monitoring equipment.

Slide 3-15

C. Type 3 hazardous materials response team requirements for resources and
capabilities include:

1. Minimum of eight personnel trained to the hazardous materials technician
level.

2. Can only deal with known chemicals.
a. Capable of presumptive testing, identification and classification of

known chemicals.
b. Ability to monitor for known chemicals.

c. Ability to sample, collect, containerize, label and prepare for
transport of known chemicals.

3. Access to basic monitoring equipment such as four-gas, photoionization
detectors (PIDs) and radiation monitors.
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TYPE 3 HAZARDOUS MATERIALS

RESPONSE TEAM (cont'd)

Interpret readings from radiation detection
devices for beta and gamma.

Complete Level B ensemble.

Print and electronic databases.
Mechanical means of product control.
Portable radios, smart phones, laptops
and printers.

Support all decontamination needs.

Slide 3-16

4. Ability to interpret readings from radiation detection devices for beta and
gamma.

5. Access to complete Level B ensemble.

6. Access to print and electronic databases.

7. Ability to use mechanical means of product control.

8. Communications equipment to include portable radios, smart phones,

laptops and printers.

9. Ability to support all decontamination needs.

MATERIALS RESPONSE TEAM

TYPE 2 HAZARDOUS

All requirements of Type 3 hazardous
materials response team.

Can deal with known and unknown
chemicals.

Classification of unknown chemicals using
advanced detection devices.

Differentiate between two or more
hazardous vapors.

Slide 3-17

D.

Type 2 hazardous materials response team meets all requirements of a Type 3
hazardous materials response team in addition to the following:

1. Can deal with known and unknown chemicals.
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2. Identification and classification of unknown chemicals using advanced
detection devices.

3. Ability to differentiate between two or more hazardous vapors.

TYPE 2 HAZARDOUS MATERIALS
RESPONSE TEAM (cont'd)

» Collect, handle and track samples for
evidence.

* Intermediate monitoring equipment.

* Level A chemical protective clothing.

* Air modeling and air monitoring.

* Neutralization and encapsulation.

* Wireless data communications, multiple
laptops, long-range optics and a portable
weather station.

Slide 3-18

4. Ability to collect, handle and track samples to be used as evidence.

5. Access to intermediate monitoring equipment.

6. Chemical protective clothing to include Level A capability, Level A with
flash-fire protection capability and WMD-compliant capability.

7. Capabilities for air modeling with map overlay and air monitoring with
reach-back.

8. Capability for neutralization and encapsulation.

9. Access to wireless data communications, multiple laptops, long-range

optics and a portable weather station.

TYPE 1 HAZARDOUS
MATERIALS RESPONSE TEAM

* All requirements of Type 2 hazardous
materials response team.

« Can deal with all hazards, including
weapons of mass destruction (WMD).

+ Specialized detection equipment.

» Special resources that may be required for
dealing with biological materials.

* Advanced monitoring equipment.

Slide 3-19
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E. Type 1 hazardous materials response team meets all requirements of a Type 2
hazardous materials response team in addition to the following:

1. Can deal with all hazards, including WMDs.
2. Access to specialized detection equipment.

3. Ability to use special resources that may be required for dealing with
biological materials.

4. Access to advanced monitoring equipment.

TYPE 1 HAZARDOUS MATERIALS
RESPONSE TEAM (cont'd)

+ |dentify and establish exclusion zones.

» Environmental and personnel surveys.

* WMD references, databases and reach-
back.

* Confine and control WMD incidents.

» Satellite data and voice service.

* GPS tracking and mapping.

Slide 3-20

5. Ability to identify and establish exclusion zones.

6. Ability to conduct environmental and personnel surveys.
7. Access to WMD references, databases and reach-back.
8. Ability to confine and control WMD incidents.

9. Access to satellite data and voice service.

10. Capability for GPS tracking and mapping.
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NATIONAL GUARD WEAPONS OF MASS
DESTRUCTION CIVIL SUPPORT TEAM

» 57 teams nationwide.
* Made up of 22 personnel and six sections.
* Deployment time:
— Advance team — within 90 minutes.
— Main team — within three hours.
Federally resourced, trained and funded, but
state controlled.

Slide 3-21

F. National Guard Weapons of Mass Destruction Civil Support Team (WMD-CST):
Emergency response organizations should establish relationships with the WMD-
CST before an event. WMD-CSTs will also participate in training exercises.

1. There are currently 57 teams in the U.S. Each state, U.S. territory, and
Washington, D.C., have one team each; California, Florida and New York
each have two teams.

2. A WMD-CST team includes 22 full-time personnel and is structured by six
sections (Command, Operations, Communications, Administration/
Logistics, Medical/Analytical and Survey).

3. Advance team deploys within 90 minutes; the main team deploys in three
hours.
4. CSTs are federally resourced, trained and funded but are state controlled.
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ACTIVITY 3.4
Typing Hazardous Materials Response Teams
Purpose

Research and discuss the requirements of various hazardous materials response teams.

Directions

1. Individually and in your small group, use the Resource Typing Definition for
Environmental Response/Health and Safety Fire/Hazardous Materials and Position
Qualification for Environmental Response/Health and Safety Fire/Hazardous Materials
documents found in the Supplemental Materials section and/or other online sources to
research the requirements of various hazardous materials.

2. Answer the questions listed and be prepared to share your group work with the class
using the easel pad or the whiteboard.

Individual Questions

1. Based on the staffing and equipment available to your jurisdiction, what FEMA

designation (Type 1, Type 2 or Type 3) would your hazardous materials response team be
classified as?

2. Based on the hazards found within your jurisdiction (fixed facilities, transportation
corridors, chemicals present, etc.) what FEMA designation (Type 1, Type 2 or Type 3)
hazardous materials response team does your jurisdiction need?
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3. Given the mandate from your fire chief and your jurisdiction’s governing body, how
difficult would it be for your hazardous materials response team to achieve the next
highest-level designation (e.g., moving from a Type 3 to a Type 2 team)? What would be
required in terms of additional staffing, training and equipment?

Small Group Assignment

Utilizing the Resource Typing Definition for Environmental Response/Health and Safety
Fire/Hazardous Materials document in the Supplemental Materials section, research the
components as assigned below for Type 1, Type 2 and Type 3 hazardous materials response
teams.

Group 1

o Capability per team.

o Field presumptive testing and public safety screening capabilities.
Group 2

o Atmospheric air monitoring capabilities.

o Sampling capabilities.

Group 3

J Substance detection and monitoring equipment.
o Radiation detection and monitoring capabilities.
Group 4

. PPE.

o Technical reference capabilities.

Group 5

o Incident intervention capabilities.

o Communications equipment.
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. ORGANIZATION OF THE HAZARDOUS MATERIALS RESPONSE TEAM

HAZARDOUS MATERIALS RESPONSE
TEAM POSITION TITLES

KNationaI Incident \KNational Fire \

Management System Protection

(NIMS) Incident Association (NFPA):

Command System — Hazardous materials

(IcS): officer.

— Hazardous materials - Hazardous materials
safety officer.

branch director/group
supervisor.

— Assistant safety
officer — hazardous
materials.

. AN /

Slide 3-23

A. Hazardous materials response team position titles.

1. Hazardous materials branch director or group supervisor (National Incident
Management System (NIMS) Incident Command System (ICS)); hazardous
materials officer (NFPA).

2. Assistant safety officer — hazardous materials (NIMS ICS); hazardous
materials safety officer (NFPA).

HAZARDOUS MATERIALS
OFFICER

* Chemical/hazard identification.

» Determining involvement of spill, leak or
fire.

» Determining exposure/contamination
potential.

Slide 3-24

B. Hazardous materials officer is responsible for:
1. Chemical/hazard identification.
2. Determining involvement of spill, leak or fire.

3. Determining exposure/contamination potential.
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HAZARDOUS MATERIALS
SAFETY OFFICER

+ Completion of ICS Form 208 HM, Site
Safety and Control Plan.

+ Identification and selection of proper
personal protective equipment (PPE),
decontamination, tools and monitors.

 Verification of emergency medical
services (EMS) transport on scene.

» Establishing medical/rehabilitation.

* |dentification of backup team and Rapid
Intervention Team (RIT).

Slide 3-25

C. Hazardous materials safety officer handles:
1. Completion of ICS Form 208 HM, Site Safety and Control Plan.
2. Identification and selection of proper PPE, decontamination, tools and
monitors.
3. Verification of emergency medical services (EMS) transport on scene.
4. Establishing medical/rehabilitation.
5. Identification of backup team and Rapid Intervention Team (RIT).

INFORMATION/SCIENCE
OFFICER

e Chemical information.

« Container information.

« Weather information.

* PPE selection and verification.

* Evacuation versus shelter-in-place.
« Evacuation distances.

* Reportable quantity.

* Medical treatment information.

* Reactivity information.

Slide 3-26

D. Information/science officer handles:
1. Chemical information.
2. Container information.
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3. Weather information.

4. PPE selection and verification.

5. Evacuation versus shelter-in-place.
6. Evacuation distances.

7. Reportable quantity.

8. Medical treatment information.

0. Reactivity information.

HAZARDOUS MATERIALS
RESOURCES

» Recording of all consumables used for
cost recovery purposes.

 Inventory control.

* Post-incident suit maintenance, testing
and documentation.

Slide 3-27

E. Hazardous materials resources personnel handle:
1. Recording of all consumables used for cost recovery purposes.
2. Inventory control.
3. Post-incident suit maintenance, testing and documentation.
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HAZARDOUS MATERIALS
MEDICAL

* Pre- and post-entry vital signs.
* Rehabilitation.

* Medical treatment/signs and symptoms.

* |CS Form 206, Medical Plan.

Slide 3-28

F. Hazardous materials medical personnel handle:
1. Pre-entry vital signs.
2. Post-entry vital signs.
3. Rehabilitation.

4. Liaison with EMS.
5. Medical treatment information.

6. Signs and symptoms of chemical exposure.

7. ICS Form 206, Medical Plan.

ENTRY TEAM LEADER

+ Selection of entry team personnel based on
needs of incident and training/specialties.

+ Radio check with entry team.

+ Constant contact with entry team.

» Ensuring the status of backup team and
RIT.

Slide 3-29
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G. Entry team leader handles:

1. Selection of entry team personnel based on needs of incident and training/
specialties.

2. Radio check with entry team.

3. Constant contact with entry team.

4. Ensuring the status of backup team and RIT.

DECONTAMINATION TEAM
LEADER

» Selection of proper decontamination.

» Selection of decontamination corridor site.

* First responder and civilian
decontamination.

Slide 3-30

H. Decontamination team leader handles:
1. Selection of proper decontamination.
2. Selection of decontamination corridor site.
3. First responder and civilian decontamination.
L Other positions impacting hazardous materials response team.
1. IC.

2. Public Information Officer (P10).

3. Liaison officer.
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ACTIVITY 3.5
Hazardous Materials Response Team Positions — Knowledge, Skills and Abilities
Purpose
Share the knowledge, skills and abilities (KSAs) requirements for each of the hazardous
materials response team positions in various jurisdictions.
Directions

1. Working in small groups, discuss the KSAs required to qualify for hazardous materials
response team positions in your department or state.

a. Hazardous materials officer.
b. Hazardous materials safety officer.
c. Information/science officer.
d. Hazardous materials resources.
e. Hazardous materials medical.
f. Entry team leader.
g. Decontamination team leader.
2. Working in the same small group, develop a typed job description for one of the

hazardous materials positions assigned to your group. Include the following information
in the job description:

a. Position title and description.
b. Knowledge.

c. Skills.

d. Abilities.

e. Education.
f. Years of service/time in grade.
g. Officer/firefighter.

3. Be prepared to share your group’s responses with the class.
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ACTIVITY 3.6
The Way Forward Research Group
Purpose

Meet with assigned groups for the Unit 9: Assessment research project and begin discussing the
project topic.

Directions

1. The instructor will assign groups of three for The Way Forward research project and
presentation in Unit 9. Gather with your assigned project group.

The objective of the research project is for you to apply your hazardous materials
research, knowledge and experiences in a synergistic approach for you and your peers to
return home with “takeaways” that may potentially be used to positively impact your
community, organization or agency.

The Way Forward project is worth 25% of your grade. Please refer to the grading rubric
in your Student Manual (SM) to review how the research and presentation will be
evaluated.

2. Review and discuss potential project topics. You may select from the list of potential
topics or come up with a new topic. If electing to research a new topic not on the list,
please discuss with the instructor first.

3. A group representative will provide the selected topic by the next day for the instructor’s
awareness and approval.

4. Each group will present their research on the last day of the course. Each group has
approximately 20 minutes to present, and an additional five to 10 minutes for
peer/instructor questions and answers. All members of the team must contribute during
the presentation.

a. Electronic presentations are encouraged but not required. Whiteboards, easel pads
and/or other methods for presenting information may be used.

b. Video(s) must be approved by instructors prior to the presentation.

C. A one-page summary handout outlining the points of your project topic must be
developed and distributed to the class.
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Potential Topics

1. Anatomy of a hazardous materials call — tell the story.
a. Details about the product, container, environment and cause.
b. Lessons learned.
c. Video, audio, Incident Action Plan (IAP) documentation, etc.
2. Any issue related specifically to assisting in the management or operations in one of the

hazardous materials group tasks (SIRMED (Safety Officer — Hazardous Materials,
Information/Science, Resources, Medical, Entry Team, Decontamination)).

3. Specific data on any hazardous material or WMD threat agent.
a. Historical data about the material.
b. Common uses today.
c. Chemical and physical properties.
d. Detection technology.
e. Example of a release or use.
4. Specific data on any hazardous materials container.
a. Historical data about the container.
b. Common materials contained.
c. Construction, safety devices, pressures, capacities, markings.
d. Example of an incident or event involving this container.

5. Information regarding a new tool, technique, technology, procedure or PPE.

a. Related to any segment of SIRMED.
b. Example of its use — demonstration (video or actual).
c. How to get further information about it.

6. Example of a standard operating guideline (SOG) or standard operating procedure (SOP)
that had or has a positive impact on your team.

a. Provide example SOG or SOP.
b. Tactical worksheet, initial arrival checklists, etc.; demonstrate their use.

7. Topics regarding issues that would improve the health and safety of responders
(hazardous materials response related).

8. Other topics approved by the instructor(s).
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ACTIVITY 3.7
Who Am I?: Hazardous Materials Roles and Responsibilities
Purpose

Review the roles and responsibilities of a hazardous materials response team.

Directions
1. One representative from each small group will take turns drawing.
2. Each small group representative will choose a random card (provided by the instructor)

with one of the following hazardous materials response team positions:

a. Hazardous materials officer.

b. Hazardous materials safety officer.
c. Information/science officer.

d. Hazardous materials resources.

e. Hazardous materials medical.

f. Entry team leader.

g. Decontamination team leader.

h. IC.

. PIO.

] Liaison officer.

The drawing representative cannot speak or gesture to their group.

3. The small group representative will use the easel pad to draw clues about the selected
position. The instructor will start the timer as soon as the group representative starts
drawing.

4. Remaining small group members will discuss within the group and call out “stop” when

they agree on a final answer, at which point the group representative will stop drawing
and the instructor will stop the timer. Groups are only allowed to present one final
answer.
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5. At the end of the activity, the instructor will announce the group that guessed the correct
position in the least amount of time.
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V.

SUMMARY

FEMA SUMMARY

* Having the right resources.

* Resource typing.

+ Organization of the hazardous materials
response team.

Slide 3-34

* What have you learned in this
unit?

» Do you have any questions?

Slide 3-35
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SUPPLEMENTAL MATERIALS
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Available Hazardous Materials Technician Specialty Training Information

Please note that not all technician specialties have established training courses.

Tank Car

Tank Car Specialist
https://sertc.org/courses/tcs/

Tank Car Specialist — Advanced
https://sertc.org/courses/tcs-a/

Crude Oil/Class 3 Flammable Liquid Emergencies Transported by Rail
https://sertc.org/courses/crude-by-rail-emergency-response-cbr/

Security and Emergency Response Training Center
Pueblo, Colorado
Cargo Tank

Highway Emergency Response Specialist
https://sertc.org/courses/hers/

Highway Emergency Response Specialist — Advanced
https://sertc.org/courses/hers-a/

Security and Emergency Response Training Center
Pueblo, Colorado
Intermodal Tank

Intermodal Specialist
https://sertc.org/courses/ims/

Security and Emergency Response Training Center
Pueblo, Colorado
Flammable Liquids Bulk Storage

Xtreme Industrial Fire & Hazard Training
https://www.williamsfire.com/training/xtreme-industrial-fire-hazard-training
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Williams Fire and Hazard Control
College Station, Texas
Radiological Hazards

Response to Radiological/Nuclear Weapons of Mass Destruction Incidents
http://www.ctosnnsa.org/pages/courses/courses_resident.htm#coursel

Center for Radiological Nuclear Training
Mercury, Nevada

Radiological Emergency Response Operations
https://cdp.dhs.gov/training/course/PER-904

Advanced Radiological Incident Operations
https://cdp.dhs.gov/training/course/PER-905

Center for Domestic Preparedness
Anniston, Alabama
Advanced Monitoring and Detection

Hazardous Materials Technologies: Sampling, Monitoring and Detection
https://cdp.dhs.gov/training/course/PER-261

Center for Domestic Preparedness
Anniston, Alabama
Weapons of Mass Destruction

Response to Radiological/Nuclear Weapons of Mass Destruction Incidents
http://www.ctosnnsa.org/pages/courses/courses_resident.htm#coursel

Center for Radiological Nuclear Training
Mercury, Nevada

Incident Response to Terrorist Bombings
http://www.emrtc.nmt.edu/training/irtb.php

Prevention of and Response to Suicide Bombing Incidents
http://www.emrtc.nmt.edu/training/prsbi.php
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Energetic Materials Research and Testing Center
Socorro, New Mexico

Hands-On Training for CBRNE Incidents
https://cdp.dhs.gov/training/course/PER-262

Center for Domestic Preparedness
Anniston, Alabama
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Position Qualification for Environmental Response/Health and Safety

Fire/Hazardous Materials
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HAZARDOUS MATERIALS OFFICER AND HAZARDOUS MATERIALS SAFETY OFFICER

UNIT 4:
DEVELOPING THE PLAN OF ACTION

TERMINAL OBJECTIVE
The students will be able to:

4.1 Plan a response within the capabilities and competencies of available personnel, personal protective
equipment (PPE) and response equipment, given the Incident Commander’s (IC’s) objectives.

ENABLING OBJECTIVES
The students will be able to:
4.1 Analyze the principles of incident management in order to accomplish the IC’s objectives.
4.2 Explain the Incident Action Plan (IAP) development process.

4.3 Develop and complete an Incident Command System (ICS) Form 208 HM, Site Safety and Control Plan and
215A4-CG, Incident Action Plan Safety Analysis.
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UNIT 4:
DEVELOPING THE PLAN OF
ACTION

HAZARDOUS MATERIALS/WEAPONS OF
MASS DESTRUCTION RESPONSE
INFOGRAPHIC

Life safety — incident stabilization — property/environment conservation

Product Facts ( Analyze the problem
Container Sci Assess the hazard
Environment clence Evaluate the consequences
Cause Circumstances | Determine response actions
Ve e85\
Assess | Hazardous Materials Officer \
progress
Safety Officer — Hazardous
e e Materials
Implement the
[ response } Plan Of Information/Science
Nonintervention aCthn fResouices
n Medical
Offensive Entry T
Defensive ntry Team

Decontamination

Isolate — notify —

identify — protect — control — terminate

Slide 4-2

TERMINAL OBJECTIVE

Plan a response within the capabilities and
competencies of available personnel,
personal protective equipment (PPE) and
response equipment, given the Incident
Commander’s (IC’s) objectives.

Slide 4-3
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DEVELOPING THE PLAN OF ACTION

ENABLING OBJECTIVES

Analyze the principles of incident management
in order to accomplish the IC’s objectives.
Explain the Incident Action Plan (IAP)
development process.

Develop and complete an Incident Command
System (ICS) Form 208 HM, Site Safety and
Control Plan and 215A-CG, Incident Action Plan
Safety Analysis.

Slide 4-4

OPERATIONAL MODES

NONINTERVENTION MODE

Risk to emergency responders is greater
than the benefit, in which responders do
not operate near the hazardous materials/
weapons of mass destruction (WMD) or
container, focusing on public protective
actions only and allowing the container or
product to take its natural course.

Slide 4-5

A.

Nonintervention operational mode.

1. An operational mode used where the risk to emergency responders is greater
than the benefit, in which responders do not operate near the hazardous
materials/weapons of mass destruction (WMD) or container, focusing on
public protective actions only and allowing the container or product to take
its natural course.

2. This operational mode is typically employed after a risk-based analysis
determines that the risk to emergency responders is greater than the benefit
of operating in a defensive or offensive mode.

SM 4-4



DEVELOPING THE PLAN OF ACTION

NONINTERVENTION MODE
(cont'd)

Pros:

— Highest degree of personnel safety.

— Can be easily accomplished with limited
training and resources required.

Cons:

— May negatively alter public image.

— May require the sacrifice of property or
increasing environmental damage.

Slide 4-6

a. Pros:
- Highest degree of personnel safety.
- Can be easily accomplished with limited training and
resources required.
b. Cons:

- May negatively alter public image.

- May require the sacrifice of property or increasing
environmental damage.

NONINTERVENTION MODE
(cont'd)

When to use:

— Nonintervention operation is used when the
incident is unsafe based on facts, science
and circumstances, or based on inadequate
resources.

— May be required until the scene stabilizes.

Slide 4-7

C. When to select this type of response objective:

- Nonintervention operations are used when the risks are
unacceptable as compared to allowing a natural resolution to
the problem.

SM 4-5



DEVELOPING THE PLAN OF ACTION

- Nonintervention operations are used when the incident is
unsafe based on facts, science and circumstances, or based
on inadequate personnel, training, equipment and/or
resources.

- Operations in this mode may be required until the scene
stabilizes and transition to another operational mode
becomes possible.

DEFENSIVE MODE

* Medium risk to emergency responders, in
which responders do not have direct
contact with the hazardous materials/
WMD, focusing on safely controlling or
limiting the effects of a release.

Slide 4-8

B. Defensive operational mode.

1. An operational mode characterized as medium risk to emergency
responders, in which responders do not have direct contact with the
hazardous materials/WMD, focusing on safely controlling or limiting the
effects of a release.

2. This operational mode is typically employed when a risk-based analysis
determines that some risk to emergency responders is justified to safely
complete the incident objectives.

DEFENSIVE MODE (cont'd)

* Pros:
— More easily accomplished.
— Less training and resources required.
+ Cons:
— May negatively alter public image.
— May require the sacrifice of property or
increasing environmental damage.

Slide 4-9
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DEVELOPING THE PLAN OF ACTION

a. Pros:

- More easily accomplished.

- Less training and resources required.
b. Cons:

- May negatively alter public image.

- May require the sacrifice of property or increasing
environmental damage.

DEFENSIVE MODE (cont'd)

When to use:

— When the incident requires resources and/or
training that are not currently available.

— May be necessary until the scene stabilizes.

Slide 4-10

c. When to select this type of operational mode:

- Defensive operations are used when the incident requires
resources and/or training that are not currently available.
Controlling the release is the safest option without the means
to stop the release.

- Operations in this mode may be necessary until the scene
stabilizes.
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OFFENSIVE MODE

Higher risk to emergency responders, in
which responders could have direct
contact with the hazardous materials/
WMD, taking aggressive actions to control
the release of hazardous materials/\WWMD.

Slide 4-11

C.

Offensive operational mode.

1. An operational mode characterized as higher risk to emergency responders,
in which responders could have direct contact with the hazardous materials/
WMD, taking aggressive actions to control the release of the hazardous
materials/ WMD.

2. This operational mode is typically employed when a risk-based analysis
determines that the increased risk to emergency responders is justified to
safely complete the incident objectives.

OFFENSIVE MODE (cont'd)

Pros:

— May allow for a more rapid stabilization of an
incident.

— May positively alter or enhance public image.

Cons:

— Increased risk to responders.

— Requires more technical resources.

Slide 4-12

a. Pros:

- May allow for a more rapid stabilization of an incident.
- May positively alter or enhance public image.

b. Cons:

- Increased risk to responders.

SM 4-8



DEVELOPING THE PLAN OF ACTION

Requires more technical resources (personnel, training
and/or equipment).

OFFENSIVE MODE (cont'd)

* When to use:
— When the incident outcome can be positively

affected.
— When product contact may be unavoidable.

Slide 4-13

c. When to select this type of operational mode:

Offensive mode is used when the incident outcome can be
positively affected (minimization of incident damage,

rescue, etc.).

Offensive mode is also used when product contact may be
unavoidable.

. OUTCOMES OF THE JACK RABBIT REPORT

OUTCOMES OF THE JACK
RABBIT REPORT

Slide 4-14
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@ Homeland
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JACK RABBIT Il

Catastrophic Releases of Liquefied
Compressed Gases

,::}l n“|| uv EMEREENCY % U.S. Fire Administration
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3

Slide 4-15

VIDEO PRESENTATION
“‘JACK RABBIT Il RELEASE 1”
e !

|

13:35:40:00 ¢

Slide 4-16

A. The 2015 video “Jack Rabbit II Release 1” shows 9 tons of liquid Cl> being
released, transitioning from liquid to gas.

HIGHEST PRIORITY TOXIC INHALATION
HAZARDS — 2009 GAP ANALYSIS —
WHY CHLORINE?

The most widely-shipped toxic inhalation hazard (TIH) chemicals in U.S. by route.

Domestic shipping totals
oy route (0.5 tong)

Chemical Road| Rail Water Total % of Total
Ammonia (NH3) 5.793,000| 3,470,592| 1,718,974[10,982,566 52.8%
Chlorine (Cl2) 724,000 3,750,372] 137,202| 4,611,574 22.2%) ~75%
Sulfuric Acid (H250s) | 257,000] 207,560| 2,057,721| 2,522,281 12.4%)
[Acrylonitrile (CsHsN) 20,000] 277,200 671,474] 977,674 47%) 5
Ethylene Oxide (CzHi0) | 106,000 671260 1,132 778,392 3.7%) ~95%
Hydrogen Fluoride (HF) | 29,000 264,560 293,560 1.4%
Sulfur Dioxide (502) 72,000] 172,480 361 244,841 1.2%
Hydrogen Chloride (HCI)| _ 2.000] 8400 166,027 176,427 0.8%)

Cyanide (HCN)| 33,000 31,600 64,600 0.3%) ~99%
Bromine (Br2) 61,000 61,000 0.3%
Nitric Acid (HNO3) 3,000 35,800 44| 38,884 0.2%

+ Ammonia and chlorine dominate volume shipped.
« Consideration of chlorine’s much greater toxicity: Chlorine is TIH of greatest concern in transport.

Slide 4-17
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DEVELOPING THE PLAN OF ACTION

B. Jack Rabbit focused on NH3; and Cl, because they are the two most widely
transported toxic inhalation hazard (TIH) materials. Jack Rabbit II used Cl> over
NHj3 due to the toxicity and the vapor density; Cl, was deemed more hazardous.
NH; will also kill quickly but not hang around as long due to the vapor density
being 0.6. NH3 is much more buoyant and active.

FINAL REPORT — RELY ON THE
EMERGENCY RESPONSE GUIDEBOOK

The 2020 Emergency

Response Guidebook’s (ERG’s)
Initial Isolation and Public =
Protective Action distances are = 20 s
consistent with the Jack Rabbit %}_ C
data in both the upwind and ii;:_ @é
downwind environment.

Slide 4-18

C. The 2020 Emergency Response Guidebook’s (ERG’s) Initial Isolation and Public
Protective Action distances are consistent with the Jack Rabbit data in both the
upwind and downwind environment.

Wind Direction
UPWIND > DOWNWIND
Protective — )
Action Zone ——> = 1/2 Downwind A\
- Distance

Initial
Isolation

Crosswind Directions

Zone —> Downwind Distance
Se? 1/2 Downwind
'@’ Distance
Spil T~ < v
Pg. 351 2020 ERG — Daytime Railcar, Low Wind
Slide 4-19
D. The ERG models are correct on a surface without trees, vehicles, fences, hills,

rivers, buildings, houses, etc. The models are correct in assessing ERG distances
without consideration of barriers, absorbent foliage and, ultimately, wind.
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TABLE 3 - INITIAL ISOLATION AND PROTECTIVE ACTION DISTANCES FOR LARGE SPILLS FOR DIFFERENT QUANTITIES

OF SIX COMMONTIH (PIH in the US) GASES

First ISOLATE Then PROTECT persons Downwind during
in all Directions
DAY NIGHT
Lowwind | Moderate wind |  High wind Lowwind | Moderate wind | High wind
(<6 mph= (6-12mph= (> 12mph= (<6mph= (6-12mph= (>12mph=
<10kmh) 10-20kmh) >20kmh) <10kmh) 10-20 k) >20kmh)

Meters  (Feet) | km  (iiles) | km  (ailes) | km  uiles) | km  (iles) | km  (Miles) | km  (Miles)

TRANSPORT
CONTAINER

UN1017 Chlorine: Large Spills

Rail tank car

1000 (3000) ] 99 62 J 64 @0 | 51 @) 11+ @9 | 90 (56 | 67 (42

Homvey tmktck 600 (2000) | 58 (36) | 34 (1) | 29 (18 | 67 (@3 | 50 (31 | 41 (25

Wulpletoncylnders | 300 (1000) | 21 (13) | 13 (08) | 10 (08) | 40 (25 | 24 (15 | 13 (08)

““":,“;‘Z n E;I‘I'::;’E | 150 (00) | 15 (09 | 08 (05 | 05 (03 | 29 (18 | 13 (08 | 06 (04
Slide 4-20

Low winds result in larger protective distances due to the cloud’s direction not
being moved by higher wind speeds. The plume is likely to sit down and linger
without the influence of wind.

Frequency

Wind Speed
—— Wind speed: 6-12 mph Temperature
—— Wind speed: > 12 mph Humidity

Chemical
Discharge Fraction Date
Time of Day Location
Shipment Mode Container

[
a:

40 60 80 100 120
Safe Distance [mi]

Slide 4-21

Ten different sections of the U.S. are evaulated (Northwest, Southeast, Midwest,
Northern Plains, etc.). Each model considers the 10 parameters shown on the slide
for each run. One hundred-thousand model runs per section equals 1,000,000 run
calculations. The 90th percentile of all the models considering low wind, moderate
wind, and high wind conditions become the published distances — verified by
actual conditions at Jack Rabbit.

Acute Exposure Guideline Levels (AEGLs) estimate the concentrations at which
most people — including sensitive individuals such as old, sick or very young
people — will begin to experience health effects if they are exposed to a hazardous
chemical for a specific length of time (duration). For a given exposure duration, a
chemical may have up to three AEGL values, each of which corresponds to a
specific tier of health effects. The three AEGL tiers are defined as follows:
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AEGL-3 is the airborne concentration, expressed as parts per million (ppm)
or milligrams per cubic meter (mg/m?), of a substance above which it is
predicted that the general population, including susceptible individuals,
could experience life-threatening health effects or death.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m?) of a
substance above which it is predicted that the general population, including
susceptible individuals, could experience irreversible or other serious, long-
lasting, adverse health effects or an impaired ability to escape.

AEGL-1 is the airborne concentration (expressed as ppm or mg/m?) of a
substance above which it is predicted that the general population, including
susceptible individuals, could experience notable discomfort, irritation or
certain asymptomatic nonsensory effects. However, the effects are not
disabling and are transient and reversible upon cessation of exposure.

H. Final AEGLs for chlorine.

1.

AEGL-1:

a. 10 minutes — 0.50 ppm.
b. 30 minutes — 0.50 ppm.
c. 60 minutes — 0.50 ppm.
d. 4 hours — 0.50 ppm.

e. 8 hours — 0.50 ppm.
AEGL-2:

a. 10 minutes — 2.8 ppm.
b. 30 minutes — 2.8 ppm.
C. 60 minutes — 2.0 ppm.
d. 4 hours — 1.0 ppm.

e. 8 hours — 0.71 ppm.
AEGL-3:

a. 10 minutes — 50 ppm.

b. 30 minutes — 28 ppm.
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C. 60 minutes — 20 ppm.
d. 4 hours — 10 ppm.

e. 8 hours — 7.1 ppm.

Slide 4-22

()

Release in Festus, Missouri (Aug. 14, 2002). Hose rupture during an offloading
process resulted in 48,000 pounds of liquid Cl, being released. Notable in this photo
is the concentration of the visible cloud left of the tree line, then left of the raised
railbed on the left of the second tree line. The terrain and foliage absorb and stop
the main body of concentrated gas before it reaches residential structures. (Note
concentrations moving from left to right in the photo.)

VIDEO PRESENTATION
“2015 RELEASE 5 RETROGRADE CREEP”

Slide 4-23

J. Release energy and low-wind conditions create a situation where the upwind
environment may become dangerous. The Jack Rabbit test proved that the upwind
distances should be observed by responders.
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50 m VL EvRe

Slide 4-24

K. 2016 Release 9, a 20-ton release. At 50 meters upwind, no more than 2.8 ppm of
Cl, were detected. Even with this knowledge, responders should observe the
upwind protective distances stated in the ERG due to terrain, wind shifts and other
factors that cannot be anticipated.

11K-21 |MiniRAE| 4770 | 12927 | 03 62.5
XRAE| 1426 | 12927 | 03 62.4
niRAE| 3378 | 12030 | 03 576

XRAE| 1356 | 12930 | 03 57.4

11K-21
11K22
11K-22

Elapsed Time
5 . Serial | Elevation | Height | to Max
il e win e ) (m) | Concentration
(minutes)
6 | 11K-23 |ToxiRAE| 1956 | 12927 | 03 438
6 | 11K-24 |TodRAE| 1378 | 12027 | 03 462
6 | 11K-25 |TodRAE| 1358 | 12025 | 03 465
6 | 11K-26 |ToxiRAE| 1372 | 12923 | 03 494
6 | 11K-27 |TodRAE| 1384 | 12924 | 03 563
7 [ 11625 [MiniRaE] 3326 | 12925 | 03 | 282
7 [ 11K-25 |ToxiRAE| 1978 | 12925 | 03 281
7 [11K-27 |MiniRAE| 4724 | 12924 | 034 0
7 | 11K-27 |[ToxiRAE| 1448 | 1292.4
7| 11K-28 | ToxiRAE 2. ﬁ_ 405
8 1 Y jer Bckground on ToxIRAE or MiniRAE @ 11K
B 10 Qe MiRAE[ 6071 | 12933 | 03 48
B ‘18 [ ToxiRAE| 1354 | 12933 | 03 00
9 [ 11K19 [MiniRAE| 8335 | 12931 | 03 385
9 [11k-19A|ToxiRAE| 1974 | 1293.1 | 03 395
9 [11k-198|ToxiRAE| 1950 | 1293.1 | 03 396
9 | 11K-20 [MiniRAE| 4736 | 12930 | 03 449
9 [11K-20A|ToxiRAE| 1361 | 12930 | 03 413
9 [11k-208|ToxiRAE| 1443 | 12930 | 03 13
5 i
) To
B Mi
B To»

Slide 4-25

L. In a flat, featureless world, the 11K (7 mile) mark did show many instances of at
least five times, and in one case, 10 times, immediately dangerous to life and health
(IDLH) levels for Cl, (10 ppm).
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FINAL REPORT — SHELTER IN PLACE

Sheltering in place is the most
survivable option as a primary
means of public protection
during such an emergency if
evacuation is not possible. It is
better to be inside a structure
or vehicle than outside until the
outside chlorine concentration
drops and the danger has
passed. Gas concentrations
will be affected by multiple
factors, primarily wind and

terrain.

M. Sheltering in place is the most survivable option as a primary means of public
protection during such an emergency if evacuation is not possible. It is better to be
inside a structure or vehicle than outside until the outside chlorine concentration
drops and the danger has passed. Gas concentrations will be affected by multiple
factors, primarily wind and terrain.

Theoretical Strategy for
Sheltering in Place
35
3 <«— Outdoor
05 Indoor
0 1 2 3 Ti-:“e 5 6 7 8 ﬁﬁ
N. It is always better to be indoors than go outside. Close exterior openings and stop

ventilation systems when feasible. Retreating to an interior room without windows
and away from exterior walls provides a magnitude of protection. A closet is ideal
because all of the fabric hanging has a higher sorption rate than a bathroom with
tile and glass surfaces. Stay inside until the outdoor concentration is lower than the
inside concentration.
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FINAL REPORT — VEHICLE
OPERATIONS

Vehicles continued to be
operational even when
exposed to ultra-high
concentrations of chlorine.
Escaping a chlorine plume
lateral to the wind in a vehicle
is the best course of action if
the public or emergency
responders find themselves in
that position.

Slide 4-28

0. Vehicles continued to be operational even when exposed to ultra-high
concentrations of chlorine. Escaping a chlorine plume lateral to the wind in a
vehicle is the best course of action if the public or emergency responders find
themselves in that position.

VIDEO PRESENTATION
“ENVIRONMENTAL EXPOSURE”

N s

Slide 4-29

P. The video shows the type of environment that engines were exposed to and
continued to run. Note the railroad tie and utility pole soaked in creosote without
reaction to a liquid exposure of Cla. The turnout gear (top left in the frame) did not
bleach out. However, metal snaps, buckles and buttons were immediately corroded.
Asphalt shingles did not react.
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EMERGENCY PROCEDURES
FOR RESPONDERS

Slide 4-30

Q. In a catastrophic release, the vapor density of Cl, cannot be used to one’s advantage;
the plume will never be thin enough for one to get above it, unless there is a building
taller than 100 feet that the person can go up to. Plumes were typically 50 feet or
more in height.

Slide 4-31

FINAL REPORT — RESILIENCY OF 11.7
ELECTRON VOLT PHOTOIONIZATION
DETECTORS

Photoionization detectors (PIDs) with 11.7 electron volt (eV)
bulbs detected chlorine with reasonable accuracy and
repeatability over broad chlorine
concentration ranges.

Slide 4-32
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R. Photoionization detectors (PIDs) with 11.7 electron volt (eV) bulbs detected
chlorine with reasonable accuracy and repeatability over broad chlorine
concentration ranges.

Slide 4-33

S. Electrochemical sensors (in this case specified to lock out at 49.9 ppm) were also
found to be accurate when co-located and compared against a PID. The same
concentration of Cl> was measured with three devices: electrochemical sensor reads
49.9 — locked out; 11.7 eV PID exposed multiple times to high Cl> atmospheres
reads 41.4 ppm; and a brand-new, never-been-exposed 11.7 eV PID reads 43.8
ppm. All devices are within an acceptable margin of error.

VIDEO PRESENTATION
“‘RELEASE 7 DETECTORS”

Slide 4-34

T. Detectors co-located showing the delay in response as the plume rolls over the
vehicle. There is some time, but not much time, to get out of the area. The
electrochemical sensor locks out, and the PID ultimately reaches 588 ppm, 58 times
IDLH levels.
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FINAL REPORT — PLUME MODEL LIMITATION

The primary strength of predictive plume models is in their use as
planning guidance and/or forecasting tools rather than as emergency
response tools due to the real-time uncertainty of some essential
source data. First responders need to understand the application,
limitations and capabilities of the plume model they use, including the
widely used ALOHA® model.

model

Slide 4-35

U. The primary strength of predictive plume models is in their use as planning

guidance and/or forecasting tools rather than as emergency response tools due to
the real-time uncertainty of some essential source data. First responders need to
understand the application, limitations and capabilities of the plume model they
use, including the widely used ALOHA® model.

T8 To

L ALOHA
<05ppm

Comparisons
\ N\ \ -\
=05 ppm

i o g 8 >28ppm
10,000 R ® >50 ppm
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istance

Di
T
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O
3

5000

5,000

North From Center of Pad (m)
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0 E 0
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V. The lines and dots (Jack Rabbit II detection on the ground) line up accurately when

this overlay is studied.
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FINAL REPORT — EFFECT ON URBAN
SURFACES

Common urban surfaces and materials were not greatly affected, even
by direct liquid exposure to chlorine. Heavy hydrocarbons dissolved,
and metal surfaces were immediately corroded. Electronics continued
to operate after exposure; however, long-term operability was erratic.
No residual chlorine contamination was noted.

Slide 4-37

Ww. Common urban surfaces and materials were not greatly affected, even by direct
liquid exposure to chlorine. Heavy hydrocarbons dissolved, and metal surfaces
were immediately corroded. Electronics continued to operate after exposure;
however, long-term operability was erratic. No residual chlorine contamination was
noted.

VIDEO PRESENTATION
‘WITNESS BOARD Cl, EXPOSURE”

Slide 4-38

X. Video of the witness board being exposed to liquid Cl, without reaction. Note the
super-cooled frozen environment created by the decompressing gas with a boiling
point of minus 29 F.
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FINAL REPORT — RISK-BASED
RESPONSE

The application and use of a
risked-based response
process is critical to the
incident considering the
container, stress/breach
release, wind, exposures and
environmental conditions.

Slide 4-39

Y. Finally, the Utah Valley University team found that the application and use of a

risk-based response process is critical to the incident considering the container,
stress/breach release, wind, exposures and environmental conditions.

Z. Additional videos of releases. Releases were renumbered from 1 to 4 in 2016 and

6 to 9 in 2017 as a continuation from the releases numbered 1 to 5 in 2015.

VIDEO PRESENTATION

“RELEASE 7 PLUME”

Slide 4-40

1. Release 7 (formerly 2). The video shows the mushroom-shaped catastrophic
release plume. This is not a teardrop shape as depicted in most models. The
bulk of the release travels downrange followed by a thinner vapor trail until
the liquid has changed to gas.
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VIDEO PRESENTATION

“‘RELEASE 8 PLUME”

Slide 4-41

2. Release 8 (formerly 3). This release was in two parts: 1) vertical release
with ~175-foot plume and 2) bottom valve release dumping the remaining
70% of the chlorine liquid. It did not “auto-refrigerate.” Rather, it flowed
out completely as a liquid.

VIDEO PRESENTATION

“‘RELEASE 9 PLUME”

Slide 4-42

3. Release 9. A 20-ton final release.
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RAPID PHASE TRANSITION
SEEN AT JACK RABBIT I IN 2010

About five minutes
post-release
occurring in the

pool. We will likely [ 4%
not and should not 'lm

be there.

123:13:21:47,63

Slide 4-43

AA. Rapid Phase Transition (RPT) seen at Jack Rabbit I in 2010.

RPTs occur on soil, and they have been seen in water where the surface flash freezes
and the expanding gas beneath the ice explosively releases into the air. One should
not be downrange in the puddle when RPTs occur. They occur around five to nine
minutes post-release and inside the pool.

ADDITIONAL INFORMATION

LIVU  EmeRGENCY SERVICES wrLy o

Q

dJack Rabbit Progrdm

Jack Rabbit Program

https://www.uvu.edu/es/jack-rabbit/

Slide 4-44

BB. For additional information about the Jack Rabbit Program, visit
https://www.uvu.edu/es/jack-rabbit/.
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ACTIVITY 4.1
Determining Operational Modes

Purpose

Practice determining the most appropriate operational mode for an incident.

Directions
I. The instructor will assign a scenario to each small group.
2. In your small group, review the scenario with directions from the Incident Commander

(IC) (instructor) and determine if the proposed operational modes are appropriate.

3. Be prepared to share your group work with the class.
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ACTIVITY 4.1 (cont’d)
Scenarios
Scenario 1

Your hazardous materials response team has been called to the scene of a leaking liquid oxygen
(LOx) tank at a local welding supply company. The IC has prepared a plan of action and called
for a defensive mode only, such as evacuations, air monitoring and water application for vapor
dispersion.
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Scenario 2

Your hazardous materials response team has been called to assist the first-due companies (one
battalion chief, one engine company, one rescue company and two ambulances) at the scene of a
vehicle crash involving a Department of Transportation (DOT) 406 tanker placarded as 1203. It
is sunny and clear with an air temperature of 80 F. The tanker has overturned, and product is
actively leaking from the dome covers with approximately 300 gallons already spilled onto the
roadway in a 40-foot diameter puddle. The IC has prepared a plan of action and called for an
offensive mode including stopping the active leaks, spill containment, aqueous film forming
foam (AFFF) application, drilling of the tank and “stinger” operations.
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Scenario 3

Your hazardous materials response team has been called to the scene of a motor vehicle leaking
fuel in the driveway of a private home. The IC has prepared a plan of action and called for an
offensive mode such as plugging and patching of the leak and/or product offloading.
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Scenario 4

Your Type 1 hazardous materials response team has been called to the scene of a spill of an
unknown liquid in a public school. There are multiple victims who have self-evacuated, and they
describe a foul odor and are complaining of nausea, dizziness and headaches. First-due units
have confirmed that all occupants have been evacuated from the building and adequate resources
are en route to assist the victims. The IC has prepared a plan of action and called for a
nonintervention mode. The IC wants to treat the aided and allow the school officials to deal
with the problem inside their building.

SM 4-30



DEVELOPING THE PLAN OF ACTION

Scenario 5

Your hazardous materials response team has been called to assist the first-due companies (one
battalion chief, one engine, one ladder) at the scene of a leaking 420# liquefied petroleum gas
(LPG) container in the rear of a local restaurant. The IC has prepared a plan of action and called
for a defensive mode only, such as evacuations, air monitoring and water application for vapor
dispersion.
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M. INCIDENT ACTION PLAN

INCIDENT ACTION PLAN

* ICS Form 202, Incident Objectives.

* |CS Form 204, Assignment List.

¢ |CS Form 215A-CG, Incident Action Plan
Safety Analysis.

* |ICS Form 208, Safety Message/Plan.

* ICS Form 208 HM.

Slide 4-46

A. Incident Command System (ICS) Form 202, Incident Objectives describes the basic
incident strategy, incident objectives, command emphasis/priorities and safety
considerations for use during the next operational period.

B. ICS Form 204, Assignment List informs division and group supervisors of incident
assignments. Once the Command and General Staff agree to the assignments, the
assignment information is given to the appropriate divisions and groups.

C. ICS Form 215A-CG, Incident Action Plan Safety Analysis form allows for the
evaluation of specific hazardous materials-related hazards and potential control.
This form also supports incident operations and risk management by prioritizing
gain, identifying hazards, determining control measures and providing a risk
management key for measuring potential risk.

D. ICS Form 208, Safety Message/Plan expands on the Safety Message and Site Safety
Plan and may be included and completed by the safety officer for the Incident
Action Plan (IAP).

INCIDENT COMMAND SYSTEM FORM 208
HM, SITE SAFETY AND CONTROL PLAN

Site Information.
Organization.

Hazard/Risk Analysis.

Hazard Monitoring.
Decontamination Procedures.
Site Communications.
Medical Assistance.

Slide 4-47
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E.

ICS Form 208 HM, Site Safety and Control Plan.

1.

2.

Site Information.

Organization.

a.

b.

Work assignments.

Personal protective equipment (PPE).

- Selection guidance.

National Fire Protection Association (NFPA) 1991,
Standard on Vapor-Protective Ensembles for
Hazardous Materials Emergencies and CBRN
Terrorism Incidents.

NFPA 1994, Standard on Protective Ensembles for
First  Responders to Hazardous Materials
Emergencies and CBRN Terrorism Incidents.

NFPA 1999, Standard on Protective Clothing and
Ensembles for Emergency Medical Operations.

NFPA white paper, “Risk-Based Selection of
Chemical Protective Clothing.”

- Interagency Board (IAB) website and section on PPE
(https://www.interagencyboard.org/).

- Selection criteria.

Breakthrough time.
Penetration rate.

Testing methodologies of hazardous materials PPE.

- Limitations.

Safety hazards.
Physiological stressors.

Psychological stressors.
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- Emerging trends.

3. Hazard/Risk Analysis.

a. Product research.
b. Container research.
4. Hazard Monitoring.
a. Classification.
- Wet chemistry.

- Colorimetric indicators (colorimetric detector tubes,
indicating papers such as pH paper, potassium iodide-starch
paper, fluoride paper and water finding paper).

- Flammable gas indicator.

- Electrochemical cells.

- Flame ionization detector (FID).

- Metal oxide sensor.

- PIDs.

- Radiation detection and measurement instruments.

- Ultrasound detection.

- Thermal indicating device (i.e., infrared thermometer).

b. Identification.
- Biological immunoassay indicators reagents, test strips.
- DNA fluoroscopy.

- Polymerase chain reaction (PCR).

- Gamma spectrometer (radioisotope identification device
(RIID)).

- Infrared spectroscopy.
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Raman spectroscopy.

- Ion mobility spectroscopy.

Surface acoustical wave.
- Gas chromatograph (GC)/mass spectrometer (MS).
C. Other devices.
- Infrared detectors.
- Heat/temperature gun.
- Handheld weather meters.
-- Air temperature.
-- Relative humidity.
-- Wind speed.
-- Air pressure.
- Handheld rangefinder.
-- Distance.
- Laser pointer.
5. Decontamination Procedures.

a. Methods.

Traditional.

- Alternative.
b. Effectiveness of the decontamination method.
c. Methods of assessment.

- Visual.

- Natural light.

- Ultraviolet (UV) light.

- Wipe sampling.

- Cleaning solution analysis.
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- Permeation testing.

- Using detection technology.

d. Emerging trends in alternative methods.

- Wipe-Spray-Wipe.

- Electrostatic sprayers.

VIDEO PRESENTATION

‘ELECTROSTATIC SPRAYING

DEMONSTRATION”

https://youtu.be/UWO0XQivyYnfg

Slide 4-48

6. Site Communications.

Frequencies/channel assignments.

7. Medical Assistance.
a. Pre-entry.
b. Post-exit.

INCIDENT COMMAND SYSTEM FORM 208

HM, SITE SAFETY AND CONTROL PLAN

(cont'd)

Site Map.
Entry Objectives.

Standard Operating Procedures (SOPs) and Safe Work
Practices.

+ Emergency Procedures.
+ Safety Briefing.

Slide 4-49
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10.

11.

12.

Site Map.

Entry Objectives.

a. Having a clear plan.

b. Having correct equipment, training and personnel to be successful.

c. Reconnaissance: use of people and technology for this role
(drone/unmanned aerial vehicle (UAV), robots); need to be flexible
and good at intel gathering.

Standard Operating Procedures (SOPs) and Safe Work Practices.

a. Electricity.

b. Confined space.

c. Structural collapse.

Emergency Procedures.

a. Communication.
- Evacuation signals.
- Hand signals.

b. Area of safe refuge.

c. Backup/Rescue/Hazardous Materials Rapid Intervention Team (HM
RIT).
Safety Briefing.

a. Who leads the briefing?

- The hazardous materials safety officer usually leads the
briefing but involves others in the team to present specific
information.

b. Who attends the briefing?

- All hazardous materials personnel as well as the IC attend
the briefing.
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ACTIVITY 4.2

Completing the Incident Command System Forms 208 HM, Site Safety and
Control Plan and 215A-CG, Incident Action Plan Safety Analysis

Purpose

Practice completing the ICS Form 208 HM based on given information.

Directions

1. In your small group, review the provided scenario and the completed ICS Forms 202 and
204. Use the Identification Data book to reference the chemicals. Complete the ICS
Forms 208 HM and 215A-CG according to the IC objectives using the large, laminated
ICS Forms.

2. Be prepared to share your responses with the class.
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ACTIVITY 4.2 (cont’d)
Scenario

Your hazardous materials response team has been called to the scene of a private residence
where a possible clandestine laboratory has been discovered. Earlier, there was a call for an
ambulance at this location regarding a sick male with no further information available, and the
ambulance crew reported finding a possible laboratory complete with chemicals and glassware.
Law enforcement is on scene and requests the assistance of the hazardous materials response
team to perform an assessment of the scene and determine what PPE and safety concerns are
present.

Refer to the provided ICS Form 202 and ICS Form 204.
Reconnaissance is performed and the following is found:

1. A white, crystalline material is found in an unmarked, 1-pound can with a small amount
of material spilled onto countertop.

2. A dark-colored liquid is found in an unmarked glass container (approximately 3 ounces),
and approximately 10 milliliters of this same dark-colored liquid is in an adjacent, open
test tube in a tube rack.

3. A clear pink liquid is found in an unmarked plastic bottle (approximately 1 liter) with the
cap removed.

Environmental data: The inside thermostat in the home is set at 70 F (21 C), and the outside
temperature is 80 F (27 C) with a high of 90 F (32 C) expected later today. Humidity is 60%,
chance of precipitation is 75% with scattered thunderstorms, and winds are from the east at 5 to
10 miles per hour (mph).
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ACTIVITY 4.2 (cont’d)

Incident Command System Form 215A-CG, Incident Action Plan Safety Analysis
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INCIDENT ACTION PLAN SAFETY ANALYSIS (ICS-215A-CG (rev 6/06))
Instructions for filling out the form

Purpose: The purpose of this worksheet is to aid the Safety Officer in completing an
operational risk assessment to prioritize hazards and develop appropriate controls.

Prnparaﬁun: During the Incident Action F'L':nn:ng c:.-'c.le whera the l':rparat:nﬁs Section
Chief (OSC) is preparing for the tactics meeting, the Safety Officer works alongside the
O5C and completes the Incident Action Plan Safety Analysis. This sheet mirrors the 1CS
215 form. Work assignments are listed along with associated hazards. A calculation is
made that determines what level of risk each work assignment poses. For those
assignments having significant risk, controls are developed for safeguarding responders.
The net risk is evaluated against the gain. The Incident Commander should be alerted to
all safety hazards that receive an amber or red GAR rating after controls have been
established.

Distribution: The Operational Hazard Worksheet is attached to the Incident Site Safety

Plan and is distributed according to the instruction for Site Safety Plans.

Instructions:
ltem # [tem Title Instructions
l Incident Name Print the name assigned to the incident. -
2 Date/Time Prepared Enter date (month, day, vear) and time prepared.
3 Division/Group Enter the Branch, Division or Group title in abbreviated form.
4 Work Assignment List the work assignment for each Branch, Division or Group.
5 Gain Check the gain that is achieved when the work assignment is

accomplished.

Using the LAP Safety Analysis Aid (page 2), list the type of

& Hazards hazards likely to be encountered for the work assignment. Place a
check mark in the box below the hazard.
Using the LAP Safety Analysis Aid (page 2), list the type of
- 7 Controls controls likely to be used for addressing the hazards listed, Place a
check mark in the box below the control.
Using the "key", assign a number from 1 to 5 based on the level of
severity, probability and exposure. Multiply all numbers wogether
) GAR to get a total. Enter this number into the total column. Gar means
Green, Amber, Red. Using the GAR scale on the bottom of the
I sheet, assign a color, risk level or action phrase in this block.
! Prepared by | Enter the name of the person who completed this worksheet,
Page | of 2
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IV. SUMMARY

&
FEMA SUMMARY
» Operational modes.

» Outcomes of the Jack Rabbit Report.
+ IAP.

Slide 4-51

* What have you learned in this
unit?

* Do you have any questions?
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SUPPLEMENTAL MATERIALS
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Unit 4 Supplemental Materials
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Foam Considerations and Calculations

1. Know your product. Are you dealing with a hydrocarbon such as gasoline or a polar solvent
such as alcohol?

2. Know how much concentrate you have on hand. Do not begin foam operations until you
have calculated the necessary foam concentrate needed and you have it on hand.

3. Know how much concentrate you have access to through mutual-aid agreements with other

fire departments or private industry. How long will it take for additional supplies to arrive
on location?

4. Do not rely on aircraft rescue firefighting (ARFF) apparatus from your local airport. They
may or may not respond off site as the airport’s ability to handle takeoffs and landings is
based upon the fire protection capabilities available. Also, ARFF apparatus only carry
AFFF for hydrocarbon fuels. If you need AFFF/AR (alcohol resistant foam), the ARFF
apparatus will not have the capabilities you need.

Foam Calculations
Foam calculations depend upon the following information:

o Area of spill (Area)
- length x width for a rectangular area
- 7 (3.14) x radius x radius for a circular area
o Critical Application Rate (CAR)
- 0.1 GPM/ft* for hydrocarbons
- 0.2 GPM/ft? for polar solvents
o Induction Rate (ID)
- 0.01 (1% for hydrocarbons)
- 0.03 (3% for polar solvents)
o Time (time)
- Minimum 15-minute application time

Total Concentrate = Area x CAR x ID x Time

Example 1

Hydrocarbon spill in a 100’ x 50° diked area

Total Concentrate = Area x CAR x ID x Time

Total Concentrate = (100 x 50) ft* x 0.1 GPM/ft? x 0.01 x 15 minutes

Total Concentrate = 5000 ft2 x 0.1 GPM/ft?> x 0.01 x 15 minutes

Total Concentrate = 75 gallons
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Example 2

Polar solvent spill, 40’ diameter puddle

Total Concentrate = Area x CAR x ID x time

Total Concentrate = nir> x CAR x ID x time

Total Concentrate = (3.14 x 20 x 20) ft> x 0.2 GPM/ft> x 0.03 x 15 minutes
Total Concentrate = 1256 t* x 0.2 GPM/{t* x 0.03 x 15 minutes

Total Concentrate = 113.04 = 115 gallons
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Risk-Based Selection of Chemical Protective Clothing
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By Jeffrey 0. Stull and Grace C. Stull, Internatjonal
Personnel Protection, Inc. and Christina M. Baxter,
Emergency Response TIPS, LLC

INTRODUCTION

Hazardous material emergencies can ccour anywhere,
involve any number of substances, and result in a di-
verse set of environmental and operational conditions.
In these situations, when action is needed to save lives
and protect property, personal protective equipment
(PPE) is the only viable protection for responders who
may come into contact with hazardous substances.

In 1983, a rail car was leaking anhydrous dimethyl-
amine in Benicia, California, and the local hazmat team
respondad. During this event, a team member noticed
the visor lens of his totally encapsulated suit began to
crack. The team quickly exited the vapor cloud, but not
before the visor had broken open and the team member
was exposed. Fortunately, the salf-contained breathing
apparatus prevented respiratory injury, but the team
member devaloped severs dermatitis as a result of
the clothing failure. A subseguent National Transpor-
tation Safety Board (NTSB) report determined that,
although the manufacturer recommended its suits
for the chemical imlved, the visor was susceptible to
degradation and permeation by the chemical. Informa-
tion on the visor was not addressed or provided by the
manufacturer. As consequence, NTSE recommended
the development of national consensus standards to
address all parts and relevant performance properties
of ensembles used in emergency response.

ROLE OF STANDARDS

Standards and regulations are often developed in re-
sponse to a specific problem. The incident described
above, and other similar incidents that have occurred
over the years, helped create the protective equipment
standards that exist today. This result illustrates that,
in fact, these standards are based on the hard lessons
of the real world where people can be hurt, or worse,

Before MFPA standards, first responders chose
from a selection of protective clothing products used
by the military as chemical warfare suijts. These prod-
ucts lacked broad compatibility and performance
against the multitude of chemicals and conditions be-
ing encountered by emergency responders in a vast
range of industry and transportation accidents. Prod-
uct testing was limited and manufacturer claims var-
ied considerably, presenting a very confusing picture
to the emergency responder community.

Today, emergency services end users and pro-
tective clothing manufacturers depend on the stan-
dards developed by MFPA to help define the appro-
priate PPE for hazardous materials and other related
emergency incidents. These standards have become
the benchmarks for establishing protective clothing
and equipment minimum design and performance

@ 2018 Maticnal Fire Protaction Association

requirements. Thus, when a first responder or other
operator dons a certified ensemble, MFPA standards
provide assurance that the ensemble and its compo-
nent parts have been designed and tested to meet a
specific hazardous environment. Specific benefits of
MFPA standards include:

= Uniform product testing and evaluation.
s Criteria based on specific end user nesds.

« Minimum requirements for clothing design, perfor-
rnance, documentation. and labeling.

s Required third-party certification for both initial
product qualification and continued review of man-
ufacturer compliance and quality.

To take advantage of the benefits associated with the
MFPA standards, some understanding is needed on
the different performance characteristics and features
that form the basis of the standards. In addition. the
history of how standards have evolved to establish the
protection levels that exist today is fundamental for
being able to select the correct ensemble based on
risks associated with a given response environment
and other circumstances.

HISTORY OF CHEMICAL-PROTECTIVE
CLOTHING STANDARDS

In order to provide protection to the entire body,
chemical-protective ensembles must be part of an
overall ensemble of PPE. As defined by the U.5. En-
vironmental Protection Agency (EPA) and in the
Occupational Safety and Health Administration (OSHA)
regulations for hazardous waste site remediation and
emergency response (OSHA Title 20 CFR 1910.120)1,
four different levels of protection are established
based on different ensembles. These ensembles,
further described in Table 1, consist of chemical-
protective clothing (CPC), a respirator, gloves and
boots, hard hats, communications equipment, cooling
devices, and various types of undergarments.

First responders generally use Level A- and Lev-
el B-protective ensembles. Level A ensembles provide
the highest level of protection and consist of a totally
encapsulating suit, a self-contained breathing appara-
tus (SCBA) or combination SCBA and supplied-air res-
pirator, chemically resistant gloves and footwear, and
a communications system. Level & ensembles are for
use in situations where the highest level of respiratory,
skin, and eye protection are needed. Level B ensembles
employ the same respiratory protection, but pertain to
situations where hazards to the skin and eyes are not as
significant as those encountered in Level A situations.
Consequently, for Level B ensembles, one- or multi-
piece chemical splash suits replace the totally encapsu-
lating suits used in Level A ensembles. Though used to
amuch lesser extent in the emergency response com-
munity, Level C ensembles use the identical clothing

1
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TABLE 1 EPA Lavels of Protection

Lewel | Equipment Protection Provided Should Be Used When Limiting Criteria
A Recommended: The highest available level The chemical substance has been | Fully encapsulating suit material
= Pressure-demand, af respiratory, skin, and eye | identified and requires the highest | must be compatible with the
full facepiece protection lewvel of protection for skin, eyes, substances involved
SCBA or pressure- and the respiratory system based
demand, supplied- on either:
air respirator with = measured {or potential for) high
escape SCBA cc-ncentrat{ionﬁ Etl‘nﬂﬁphE}riEE
= Fully encapsulating vapors, gases, or particulates, or
chemical-resistant + site operations and work
suit functions invalving a high
= Inner chemical- potential for splash, immersion,
resistant gloves or exposure to unexpected
= Chemical-resistant vapors, gases, of particulates
safety boots/shoes of materials that are harmful
= Two-way radic to skim or capable of being
communications absorbed through the intact skin
ional: Substances with a high degree of
= Cooling unit hazard to the skin are known or
= Coveralls suspected to be present. and skin
= Long cotton contact is possible
. ;T;T;ar Operations must be conducted in
: confined, poorly ventilated areas
» Disposable gloves until the absence of conditions
and boot covers requiring Level A protection is
determined
B Recommended: The same level of The type and atmospheric Use only when the vapor or gases

= Pressure-demand,
full facepiece
SCBA or pressure-
demand supplied-
air respirator with
escape SCBA
Chemical-resistant
clothing (overalls
and long-sleswved
jacket; hooded,
ome- of two-piece

chemical splash suit;
disposable chemical-

resistant one-piece
suit)

Inner and outer
chemical-resistant
Elowves
Chemical-resistant
safety boots/shoes
Hard hat

Two-way radio
communications

Emera.llﬁ
Disposable boot
covers

Face shield

Long cotton
umderwear

respiratory protection but
less skin protection than

Level A

It is the minimum lewel

recommended for initial site
entries until the hazards
have been further identified

concentration of substances have
been identified and require a high
lewvel of respiratory protection but
less skin protection. This involves
atmospheres:

= with IDLH concentrations of
specific substances that do not
represent a severe skin hazard,
or

that do mot meet the criteria for
use of air-purifying respirators

Atmosphere contains less than
19.5% ouygen

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

present are not suspected of
containing high concentrations
of chemicals that are harmiful

to skin or capable of being
absorbed through the intact skin

Use only when it is highly
unlikely that the work being
done will generate either high
concentrations of vapors, gases.
ar particulates or splashes of
material that will affect exposed
skin

systems found in Level B ensembles, but replace SCEA
or combination SCBA/supplied-air respirators with
air-purifying respirators for situations where lower lev-
els of respiratory hazards are perceived.

Although the EPA levels of protection describe what
the ensemble should look like, little guidance is offered
for how the ensemble should perform. It is vital that
the ensemble elements work together to provide the

@ 2018 Maticnal Fire Protection Association

intended level of protection, which means that ensem-
ble items should fit together (provide good interfaces)
and offer consistent performance for the wearer's en-
tire body. Unfortunately, duct tape is often used in an at-
tempt to correct ill-fitting suits and poorly designed in-
terfaces. |t can also pose a flammability hazard for those
ensembles required to be flame resistant. Chemical-
protective suits should be considered as a system.
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TABLE 1 (Continued)

Level | Eguipment Protection Provided Should Be Used When Limiting Criteria
C Recommended: The same level of skin The atmos pheric contaminamnts, Atmospheric concentration of
= Full facepiece. air protection as Level B but liguid splashes, or other direct chemicals must not excead IDLH
purifyimg, camister- a lower level of respiratory | contact will not adversely affect levels
. Eq;lﬁr;ﬁgp;;:-l:;r protection any exposed skin The atmosphere must contain at
clothing {overalls The types of air contaminants least 19.5% oxygen
and long-slesved have been identified,
jackat; hooded concentrations have _been_
one- or Mc'-pielce measured, and a canister is
chemical splash suit: available that can remove the
disposable chemical- contaminant
resistant one-piece Al criteria for the use of air-
suit) purifying respirators are met
= Inner and outer
chemical-resistant
glowves
= Chemical-resistant
safety boots/shoes
= Hard hat
= Two-way radic
commumnications.
I:
= Coweralls
= Disposable boot
COVErs
= Face shield
= Escape mask
= Long cotton
underwear
D Recommended: Mo respiratory protection The atmos phere contains no This level should not be worn in
= Coweralls Minimal skin protection known hazard the hot and warm zones
: g:::g b:::t;r‘:::es :n'l'url-c f'u!'lcti-::ns preclude :splashes. The atmosphere must contain at
| gl R immersion, or the potential for least 19.5% oxygen
£ E'TI"DE splas unexpected inhalation of, or
goggles contact with, hazardous levels of
* Hard hat any chemicals
Optional:
= Gloves
= Escape mask
= Face shield

MOTES: SCBA: Salf-contained breathing apparatus. IDLH: Immediately dangerous to lifie and health.

consisting of the base material, seams, closures, and
the overall suit design. Often, attention is paid only to
the base material. neglecting other parts of the suit that
have a significant impact on the suit's effectiveness.

In 1950, three new NFPA standards were approved
— MFPA 1991, Standard on Vapor-Frotective Ensem-
bles for Hazardous Materials Emergencies and CBRN
Terrorism Incidents=!, MFPA 1992, Standard on Liguid
Splash—Protective Ensembles and Clothing for Hazard-
ous Materials Emergencies, and NFPA 1993, Standard
on Support Function Protective Clothing for Hazardous
Chemical Operations®. These three standards estab-
lished minimum requirements for chemical-protective
suits and supplemented the EFA Level A and Level B
designations with performance-based specifications.
Since 1990, these standards have been periodically
revised to keep pace with end user and manufacturer

@ 2018 Mational Fire Protection Association

feedback, advances in materials, and modern evalu-
ation methods, including incorporating the reguire-
ments from MFPA 1993 into NFPA 1992,

MFPA 1991 and NFPA 1992 have profoundly af-
fected the products offered by the industry. Prior to
their introduction, there were no manufacturers who
provided suits that demonstrated protection against a
broad range of chemicals and addressed performance
for all parts of the ensemble — suit, visor, gloves, foot-
wear, and seams. The idea of suits having some form
of limited flame resistance in combination with mate-
rial chemical resistance was thought to be unattain-
able. Once implemented, these standards prompted
manufacturers to develop new material technologies
and product designs, establishing fully gualified en-
sembles that improved the level and consistency of
protection for first responders.
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Before September 11, 2001, NFPA was just com-
pleting work on a standard for chemical and biclogical
agent terrorism response, NMFPA 1994, Standard on
FProtective Ensembles for First Responders to CBRN
Terrorism Incidents™, which set criteria for three dif-
ferent classes of protective ensembles that:

+ Were responsive to hazards and responses associ-
ated with the intentional release of chemical warfare
agents (CWAs), toxic industrial chemicals (TICs),
and biclogical agents.

« Addressed a wider range of first responders, in-
cluding special operations teams, law enforcement,
emergency medical, first receivers, and others who
were expected to reguire protection during such
events.

s Subsequent revisions to MFPA 1994 addressed
biological and radiclogical particulates: incorporat-
ed new methods of evaluation; and improved the
understanding of ensemble selection by aligning the
ensemble use with respirator use and the chemical/
biological/radiclogical/nuclear (CBRM) criteria de-
veloped for respiratory protection.

In 2018, the NFPA 1994 standard's scope and title
were modified to show inclusion of operational re-
sponse to hazardous materials and CERN terrorism
incidents. Additional significant changes in the last
series of revisions for these standards have included
the following:

= Updating chemical batteries to provide a broader
and more pertinent list of chemicals for each of the
ensemble types. For example, the chemical battery
used in MFPA 1952 now is more relevant to less vol-
atile ligquid chemical splash exposures. Additional
changes have been made to the chemical lists in
MNFPA 1991 and NFPA 1994,

« Providing more options in the specification of en-
sembles such as flash fire escape protection for
most standards, a liquefied gas protection option
for MFPA 1891, ruggedized categories of perfor-
mance for most classes of ensembles in NFPA 1994,
and a stealth option for NFPA& 1994 ensembles when
used for law enforcement purposes.

Each of the three MFPA hazardous materials stan-
dards addresses entire ensembiles to include the suit
or garment, visor or faceshield (if present), gloves, and
footwear. While respiratory equipment is a necessary
part of the responder's protection, all respiratory-
protective equipment must be certified to the respect
Mational Institute for Occupational Safety and Health
(MIOSH) regulations but these requirements are not
specifically covered in the NFPA standards with the ex-
ception of SCBA, which further must either meet the
MFPA 1981, Standard on Open-Circuit Self-Contained
Breathing Apparatus (SCBA) for Emergency Services™
or MFPA 1986, Standard on Respiratory Frotection

@ 2018 Mational Fire Protection Association

Equipment for Tactical and Technical Operations™ stan-
dards, in addition to the NIOSH certification criteria.

A related standard for first responders and other
emergency personnel is NFPA 1999, Standard on Pro-
tective Clothing and Ensembiles for Emergency Medical
Operations'®. This standard was originally developed
to define protective clothing for persons providing
emergency medical care against exposure to liquid-
borne pathogens during emergency medical opera-
tions in response to the OSHA Final Rule (259 CFR Fart
1910.1030)5, The first edition of the standard was in-
troduced in 19592, with successive editions made in the
following years to incorporate improved reqguirements
and broaden the scope of the standard. For example,
the standard now extends to both first responders en-
gaged in emergency medical operations as well as first
receivers. Several categories of protective clothing are
covered by the standard, including single- and multiple-
use garments, examination gloves, cleaning gloves.
work gloves, and various eye and face protection devic-
es such as goggles, faceshields. medical face masks.
footwear, footwear covers, and helmets.

A significant amendment was made to the stan-
dard in April 2015 to provide a comprehensive revi-
sicn that entailed creating new product categories of
single-use and multiple-use ensembles in response
to first responder needs for protection against Ebo-
la Virus Disease. The 2018 edition of NFPA 1999 es-
tablished the design, performance, certification, and
labeling requirements for complete ensembles by
specifying combinations of clothing items. The new
ensembles are intended to protect individuals against
highly infectious diseases that can be transmitted by
both liguid and aerosol contact.

ORGANIZATION AND CONTENT OF
NFPA STANDARDS

Each MFP4 standard consists of a series of reguire-
ments that:

s Describes the product covered by the standard and
the protection intended by the ensemble.

+ Details procedures for independent certification of
the product.

+ Requires preduct labeling and user information.

« Contains specific criteria for design of the ensemble.

» Specifies minimum performance levels for the en-

semble, its materials, and components evaluated
using standardized tests.

A key distinction that the standards provided was
the association of vapor protection with EPA Level A
totally encapsulating chemical-protective suits and
liguid-splash protection with EFA Level B (and Level C)
chemical splash suits, with specific tests for demon-
strating vapor and liquid protection for whole suits and
suit materials. Table 2 demonstrates the associations

4
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TABLE 2 Comparison of NFPA Standards and OSHASEFA Levels for Respiratory Protection

Expected Dermal Protection
from Suit(s)®
Minimum MEPA Barri Ligquid-
NFPA DSHA/EPA Me Typeof  Chemical Chemical borne
Standard?® Level Respirator®  Method(s)* Challenge* Vapor Liquid  Particulate viruses
1991 A SCEA Permeation 24 toxic X X X X
resistance industrial
(2016) chemicals,
2 CWas
1994 Class 1 A SCEA Permeation 10 toxic X X X X
resistance industrial
(2018) chemicals,
2 CWhs
1994 Class 2 B SCBA Permeation 5 toxic X X X X
or 2R resistance; induestrial
wiral chemicals,
(2018) penetration 2 CWhs;
resistance bacteriophage
19492 B SCEA Penetraticn 10 toxic X
resistance industrial
(2018) chemicals
1994 Class 3 c CBRMNAPR  Permeation 5 tosic X X X X
ar 3R or CBRM resistance: industrial
PAPR wiral chemicals,
(2018) penstration 2 CWhs;
resistance bacteriophage
1954 Class 4 c CBRMAPR  Wiral Bacteriophage X X
ar 47 or CBRM penetration
(2018) PAPR resistance
1999 Single- c APR with Viral Bacteriophage X
Use or P100 filker  penetration
Multiple-Use or PAPR resistance
with HEFA
(2018) filter

! Refers to current edition of MFPA standard that defines complete ensemble (suit or garment, gloves. foobwear, and
respirator). MFPA 1591 also includes options for liguefied protection and flash fire protection. NFPA& 1992 includes
option for flash fire protection and addresses both encapsulating and non-encapsulating ensembles. In NFP& 1554,
there are four classes of ensembles ranging from Class 1 (highest level of protection) to Class 4 (lowest level of
protection). Type R or ruggedized protection is defined for Class 2, 3, and 4 for additional physical protection and
durability over baseline ensembles. NFPA 1999 defines two types of ensembles for single use and multiple use
(higher level of physical protection and durability).

* SCBA: Self-contained breathing apparatus; APR: Air-purifying respirator; PAPR: Powered air-purifying respirator;
all ZCBA are certified to at least NFPA 1581 for open-circuit SCBA with mandatory CBRN protection. SCBA specified
for MFPA 1992 and NFPA 1994 Class 2 or 2R may alternatively be certified to NMFPA 1986 (tactical and technical
operations SCBA with CBRN protection). Where specified, APR or PAPR are certified as providing CERN protection;
MFPA 1999 does not require CEBRN protection and only addresses particulate protection.

4 Permeation resistance measures molecular transfer of chemical through materials and seams over 1-hr period;
depending on standard, different chemical challenge concentrations are applied. NFPA 1991 specifies 100 g/m? for
liguid challenges and 100% for gas challenges; NFPA 1994, Class 1specifies 20 g/m* for liquid challenges and 1% for
gas challenges; NFPA 1994 Class 2 or 2R specifies 10 g/m* for liguid challenges and 350 ppm for gas challenges; NFPA
1954 Class 3 or 3R specifies 10 g/m” liquid challenge with air flowing and 40 ppm for gas challenges; Penetration
resistance testing determines if bulk liquid chemical passes through in 1-hr pericd, where part of exposure is at 138
kPa (2 psi) pressure; Viral penetration resistance determines if bacteriophage (a virus surrogate for Hepatitis virus
and HIV) suspended in a liquid passes through material over a 1-hr period where part of the exposure is at 13.8 kPa
{2 psi) a= determined using a microbiclogical assay procedura.

* Different challenge substances are used for the different standards to represent a broad range of chemical exposures
and properties. Where chemical warfare agents (CWAs) are indicated, distilled mustard (HD) and Soman (GDY) are
evaluated. NFPA 1991 invalves the 21 liquid and gaseous chemicals specified in ASTM F1001, less acetonitrile, plus
acrobein {liguid), acrylonitrile {liquid). and dimethyl sulfate (liquid); NFPA 1594, Class 1 specifies testing against
10 taxic industrial chemicals that include acralein {vapor), acrylonitrile {vapaor), ammeonia (gas), chlorine {gas),
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diethylamine (vapor), dimethyl sulfate (liquid). ethyl acetate (vapor), sulfuric acid (liquid), tetrachloroethylene
{liguid}, and toluene (liquid). NFPA 1992 entails only liguids that include butyl acetate, dimethy| formamide, Fuel
H {synthetic gasoline), isopropyl alcohal (91%), methyl isobutyl ketone, nitrobenzene, sodium hydroxide (50%),
sodium hypochlorite (10%), sulfuric acid {93%). and tetrachloroethylens (95%). Chemicals for NFPA 1994 Class
2, 2R, 3, and IR include acrokein {vapor), acrylonitrile {vapor). ammonia {gas). chlorine (gas), and dimethyl sulfate
(liquid]).

* In addition to material and seam testing for barrier performance, ensembles compliant to MFPA standards are
evaluated for their integrity to different types of exposures. NFPA 1991 and NFPA 1994 Class 1, 2, 2R, 3, and 3R
ensembles are evaluated for man-in-simulant testing (MIST) to determine protection for vapor exposures where
different levels of performance are specified for each standard and class. Liquid chemical protection is demonstrated
by passing performance using a full ensemble liquid integrity test where the exposure time is varied with the
particular standard or class. With the exception of NFPA 1994 Class 4 or 4R, particulate protection is demonstrated
through ensembles passing both vapor (MIST) and liguid integrity tests. For NFPA 1594 Class 4 or 4R ensembles,
an inward particulate leakage test is conducted. Protection from liguid-bome viruses {and other microorganisms)
is demonstrated by the combination of material/seam viral penetration resistance and liguid integrity testing with
the exception that NFPA 1954 Class 4 or 4R ensembles are only evaluated for material viral penetration resistance.

between the NFPA protection standards and the EPA
levels of protection.

MFPA 1991 and NFPA 1992 each specify one type
of ensemble with different variants. NFPA 1994 covers
multiple classes of ensembles — Class 1through Class
4, with Classes 2, 3, and 4 having ruggedized opticns
as well. NFPA 1995 defines two different types of en-
sembles — single-use and multiple-use — in additicn
to several individual categories of protective clothing
(garments, gloves, eye/facewear, and footwear). The
primary elements of each standard are briefly de-
scribed in the following subsections.

NFFA 1991

The standard specifies the requirements for vapor-
protective ensembles intended to offer the highest lev-
el of chemical protection, which provide performance
consistent with EPA Level &, NFPA 1991 ensembles are
used with self-contained breathing apparatus (SCBA) or
SCEA/supplied air respirator (SAR) respiratory protec-
tion in immediately dangerous to life and health (IDLH)
environments. Features of these products include:

+ Fully encapsulated suits that cover both the wearer
and the respirator.

s Generally have a built-in face shield or visor, at-
tached gloves, and sock-like extensions of the suit.

« Single- and multi-layer material approaches are
applied.

= Multiple gloves are used to meet hand protection
requirements.

= Suits generally use outer boots combined with the
sock-like extensions of the suit (booties) where
splash flaps cover the top of the outer boots.

+ Covers or flaps are required for certain components
such as exhaust valves and closures.

+ Provided in at least four sizes.

In terms of key performance attributes, NFPA 1991
ensembles:

= Provide gas-tight integrity (will hold pressure).
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= Resistinward leakage of hazardous vapors.

e Demonstrate long-term integrity against liguid
(spray) penetration.

¢ Incorporate materials and seams that resist per-
meaticn of a broad range of liguid and gaseous
chemicals, including TICs and CWAs with levels at
100% concentration over 1-hour period.

= Meet minimum standards for strength, durakility,
and functionality.

» Offer limited material flame resistance.

« Can comply with cptional criteria defining addition-
al protection against chemical flash fires for escape

purposes and/or ability to withstand contact with
liquefied gases.

Representative ensembles are pictured in Exhibit 1.

EXHIBIT 1 Exampia of an NFPA 1991 Compliant Ensembla.
{(Courtesy of Anseall)

NFPA 1992

This standard specifies the requirements for liquid
splash—protective ensembles; these are not intended
for protection from gases or vapors. The standard cov-
ers full ensembles and separate garments, gloves, and
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foctwear. NFPA 1992 ensemble performance is consis-

tent with EPA Level B. These ensembles are used with

SCBAor SCBA/SAR respiratory protection in IDLH en-

vironments. Specific features of NFPA 1992 ensembles

include:

» May be one- or multiple-piece garments.

» Some products include attached gloves and foot-
Wear.

« Garments may or may not be encapsulating.

« |f not encapsulating, interfaces are required for the
respirator, gloves, and footwear.

« Multiple gloves may be used to meet hand protec-
tion requirements.

= Suits generally use socks combined with outer
boots.

+ Typically garments are of a single layer construction.

« Garments must be provided in at least four sizes
while gloves have to be provided in five sizes.

+ Garments may be breathable. Manufacturers mak-
ing this claim are required to provide data in support
of specific claim.

In terms of key performance attributes, NFP4 1992

ensembles:

« Demonstrate integrity against liquid (spray) pene-
traticn.

« Are constructed of materials that resist liquid pen-
etration against low volatility liquids, or liquids with
high vapor pressures that do not produce hazard-
ols vapors over 1-holr period.

» Meet minimum standards for strength, durability,
and functionhality {levels lower than NFPA 1951).

» Can be certified to meet optichal criteria defining
additional protection against chemical flash fires for
escape pUrposes.

s Allow garments, gloves, and footwear to be sepa-
rately certified.

Representative ensembles are pictured in Exhibit 2.

NFPA 1934 Class 1

The Class 1requirements of MNFPA 1994 are a new cate-
gory of NFPA 1994 that defines ensembles that protect
against chemical warfare agents, toxic industrial chem-
icals, biological agents (bloodborne pathogens), and
particulates. These ensembles are intended for IDLH
environments requiring SCBA and provide protection
against vapors, liguid droplets, and asroscls where po-
tential skin contact is expected to be at moderate to
high levels. Specific expected features of these ensem-
bles include:
» One-piece or multiple-piece garments, which may
or may not cover respiratory-protective equipment.
« |If not encapsulating, the ensemble is required to
have an interface with SCBA, gloves, and foctwear.
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EXHIBIT 2 Example of an NFPA 1952 Compliant Ensemble.
(Courtesy of Saint Gobain Performance Plastics and DuFont
Protection Technologies. )

+ Multiple gloves may be used to mest hand protec-
tion requirements.

e Garments generally may use socks combined with
outer boots.

+ Garments typically have a single-layer construction.

« Ensembles must be provided in at least four sizes.

In terms of key performance attributes, NFPA 1994

Class 1 ensembles:

« Demonstrate integrity against vapors and asrosols,
and prevent inward leakage of liquid spray {less than
MNFFPA 1991).

+ Are constructed of materials and seams that resist
permeation by selected chemical warfare agents
and toxic industrial chemicals, and also prevent
penetration of blocdborne pathogens (tests at real-
istic cohcentrations).

+ Meet minimum standards for strength, durability,
and functionality.

+ Must be constructed of materials that provide limit-
ed flame resistance.

e Are intended for single exposure, although some
products may be worn more than once.

e Can be constructed using optional criteria that de-
fine additional protection against chemical flash
fires for escape purposes and having stealth char-
acteristics.

NFFA 1994 Class 2

The Class 2 requirements of NFPA 1994 define en-
sembles that protect against chemical warfare agents,
toxic industrial chemicals, biclogical agents (blood-
borne pathogens), and particulates. These ensembles
are intended for IDLH environments requiring SCBA
and provide protection against vapors, liguid droplets,
and aeroscls where potential skin contact is expected
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to be limited. Specific features of NFPA 1994 Class 2
ensembles include:

= One-piece or multiple-piece garments, which may
or may not cover respiratory-protective equipment.

« Garments require interface with SCBA (if not encap-
sulated), gloves, and footwear.

= Multiple gloves may be used to meet hand protec-
ticn requirements.

= Garments generally use integrated socks combined
with outer boots.

s Typically garment materials are of a single-layer
construction.

+ Ensembles must be provided in at least four sizes.

In terms of key performance attributes, NFPA 1994
Class 2 ensembles:

= [Demonstrate integrity against vapors and aerosols,
and prevent inward leakage of liguid spray.

s Incorporate materials and seams to resist perme-
ation by selected chemical warfare agents and toxic
industrial chemicals, as well as prevent penetration
of bloodborne pathogens.

» Meet minimum standards for strength, durability,
and functionality.

« Have materials that are not evaluated for limited
flame resistance.

= Are intended for single exposure; some products
may be worn maore than once.

« Can be certified to optional criteria that define ad-
ditional protection against chemical flash fires for
escape purposes and having stealth characteristics.

= May also be certified as ruggedized type with great-
er durability.

Representative ensembles are pictured in Exhibit 3.

EXHIBIT 3 Two Examples of NFPA 1994 Class 2 Compliant
Ensembles. [Courtesy of a) Blawver Manufacturing Company,
and b) LION First Responder PPE, Inc.]
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MFPA 1994 Class 3

The Class 3 requirements of MFPA 1994 define en-
sembles that protect against chemical warfare agents,
toxic industrial chemicals, biological agents (blood-
borne pathogens), and particulates. These ensembles
are intended for incidents classified below IDLH con-
ditions and where air-purifying respirators (APRs) or
powered air-purifying respirators (PAPRs) are permit-
ted. They are designed for lower levels of protection
against vapors, liguid droplets, and aerosols, at lower
levels of exposure where direct skin contact is not like-
ly. Specific features of NFPA 1994 Class 3 ensembles

include:
« One-piece or multiple-piece garments.

» Ensembles require interface with APR or PAPR,
gloves, and footwear.

« Multiple gloves may be used to meet hand protec-
tion reguirements.

= Garments generally use integrated socks combined
with outer boots.

= Garments are typically of single-layer construction.
« Ensembles must be provided in at least four sizes.

In terms of key performance attributes, NFPA 1954
Class 3 enzembles:

+ Demenstrate integrity against vapors and aerosols
{lower than Class 2 ensembles).

« Prevent inward leakage of liquid spray (shorter lig-
uid exposure durations than Class 2 ensembles).

« Are constructed of materials and seams that resist
permeation by selected chemical warfare agents
and toxic industrial chemicals (evaluated at low-
er concentrations and less severe conditions than
Class 2).

¢ Are constructed of materials and seams that pre-
vent penetration of bloodborne pathogens.

+ Meet minimum standards for strength, durability,
and functionality (lower requirements than Class 2).

« lUse materialz that have minimum level of

breathability.

« lUse materials that are not evaluated for limited
flame resistance.

+« Are intended for single exposure; some products
may be worn more than once.

» (Can be certified to optional criteria that define
additional protection against chemical flash fires
for escape purposes and having stealth character-
istics.

= May also be certified as ruggedized type with great-
er durability.

Representative ensembles are pictured in Exhibit 4.
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a) b)

EXHIBIT 4 Examples of NFPA 1994 Class 3 Compliant En-
sembles. [Courtesy of a) Blaver Manufacturing Company, and
b} LION First Respondar PPE, Inc. ]

NFPA 1994 Class 4

The Class 4 requirements of MFPA 1994 define ensem-
bles that protect against biological agents (bloodborne
pathogens) and particulates. These ensembles are in-
tended for protection against bioclogical aerosols or
radiclogical-contaminated particulates below IDLH
levels where APRs or PAPRs would be suitable; no

protection offered against chemical warfare agents or

toxic industrial chemicals. An example application is

“white powder” {anthrax or fentanyl) response or bio-

logical exposure events (e.g., potential victims of Ebola

Virus Disease). Specific features of NFPA 1994 Class 4

ensembles include:

« One-piece or multiple-piece garments.

« Garments require interface with APR or FAPR,
gloves, and footwear.

= Multiple gloves may be used to meet hand protec-
tion requirements.

» Garments generally use booties (or integrated
socks) combined with outer boots.

= Garment materials are typically of single-layer con-
struction.

+ Ensembles must be provided in at least four sizes.

In terms of key performance attributes, NFPA 1994
Class 4 ensembles:

= Demonstrate integrity against particulate penetra-
tion.

« Are constructed of materials and seams that pre-
vent penetration of bloodborne pathogens.

= Meet minimum standards for strength, durability,
and functionality.

= segarments that have minimum level of breathabil-
ity (more breathable than Class 3).

@ 2018 National Fira Protection Association

s Are constructed of materials that are not evaluated
for limited flame resistance.

« Are intended for single exposure; some products
may be worn maore than once.

s Can be certified to optional criteria that define
additional protection against chemical flash fires
for escape purposes and having stealth character-
istics.

« May also be certified as ruggedized type with great-
er durability.

A representative ensemble is shown in Exhibit 5.

e

h/(‘j
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EXHIBITS Example of NFPA 1994 Class 4 Compliant Ensam-
ble. (Courtesy of Blaver Manufacturing Campany.)

NFPA 1999

NFPA 1999 specifies the requirements for single-use
and multiple-use medical-protective ensembles for
protecting against liguid-borne or airborne highly
infectious diseases. Single-use ensembles are in-
tended for cne-time use. Multiple-use ensembles
are intended for repeated use with reuse predicat-
ed on their adequate cleaning and decontamination
before reuse. These ensembles have the following
characteristics:

« Both ensemble types provide full body coverage
with no exposed skin.

» Single-use ensembles include single-use coveralls
or two-piece garments, two pairs of examination
gloves, multiple-use footwear or single-use foot-
wear covers, and different combinations of eye/face
protection devices (e.g.. goggles, faceshields, and
MN95 filtering facepieces).

» Multiple-use ensembles include multiple-use cover-
alls or two-piece garments, cleaning or work gloves
worn over examination gloves, multiple-use foot-
wear, and either a full-face APR with P100 filters, or
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tight or loose-fitting PAPR having a high efficiency
{"HE") particulate protection level.

Interms of key performance attributes, MFPA 1999 en-
sembles:

Prevent inward leakage of liquid spray (multiple-use
ensembles are tested for a longer duration expo-
sure).

Are constructed of materials and seams that prevent
penetration of bloodborne pathogens (multiple-use
ensembles are evaluated after repeated launder-
ing).

Have garments that meet minimum standards for
strength. durability, and functiohality {multiple-use
garments are evaluated under more severe condi-
tions with higher criteria).

Meet individual criteria established for ensemble
elements, including gloves, footwear, and eye/face
protection devices.

Separate items of clothing can be certified to NFPA
1999, including single-use garments, multiple-use
garments, examination gloves, cleaning gloves, work
gloves, footwear, medical receiver footwear (without
physical protection), footwear covers, helmets, and
FAFR.

A representative ensemble is shown in Exhibit 6.

EXHIBIT & Example of NFPA 1999 Compliant Ensemble.
(Courtesy of International Personnel Protaction, Inc.)

RELEVANCE OF PERFORMANCE
TESTING

An essential component of the NFPA PPE standards s
the operational relevance of the testing that is applied
to the different ensembles. In developing the MFFPA
standards, specific test methods and validated criteria
for establishing acceptable performance can be sum-
marized by five basic questions.
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Question 1: Do NFPA ensembles prevent the pene-
tration of specific chemicals and other substances
into the ensemble that may be encountered during
emergency operations?

Overall ensemble integrity tests correspond to ex-
pected types of exposure stated in each standard and
address the most likely pathway for wearer exposure to
hazardous substances — ensemble interfaces, seams,
and closures.

« Man-in-Simulant Tests (MIST) are used to demon-
strate integrity of the ensemble agsinst the
penetration of gases and vapors and are applied
to NFPA 1991 and NFPA 1994 Class 1. 2, and 3 en-
sembles. MIST entails human test subjects wearing
the ensemble in a controlled chamber where they
are exposed to a hazardous chemical simulant
(salicylate) while performing a range of exercises.
Small, specially designed adscrbent dosimeters
are positioned on the test subject’s body to collect
any penetrating vapor and are analyzed to show the
relative protection factor in each area of the body
where the dosimeters are located. Quantitative pro-
tection factor results are provided for the individual
body areas and the overall system.

« Suit inflation testing is performed as a supplemsn-
tal assessment of gas/vapor integrity for NFPA 1991
ensembles. This test involves inflating the ensemble
to a specific pressure and determining the pressure
drop after a given period of time to provide an indi-
cation of air leakage from the ensemble. Inorder for
the test be performed, the exhaust valves must be
blocked.

« Overall liquid integrity testing is applied to all en-

sembles in each standard with the exception of
MFPA 1994 Class 4 ensembles. In this testing, the
ensemble is placed on a manikin that is already
dressed in a liquid absorptive garment. The en-
semble is exposed to surfactant treated water
from nozzles positioned around the ensemble at a
controlled liquid flow rate. Exhibit 7 shows an en-
semble being evaluated for overall liquid integrity.
Over the course of the test, the ensemble is rotated
zo that all portions of the ensemble are exposad to
liquid spray. Different test durations are specified
depending on the intended level of liquid integri-
ty. Fallowing the liquid spray exposure and careful
removal of the test ensemble, the inner liquid ab-
sorptive garment is inspected for liguid marking as
evidence of liquid penetration. Test results are re-
ported as pass or fail.

¢ Inward particle leakage testing is performed on

MNFPA1994 Class 4 ensembles where a human sub-
ject wears a solid black garment underneath their
ensemble and performs a number of exercises ina
chamber with flucrescently tagged silica particles.

10
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EXHIBIT 7 Ensemble Being Evaluated for Overall Liguid In-
tegrity. (Cowrtesy of International Personneal Pratection, Inc.)

The particles are driven by an airflow during the
test subject exposure. Following the exposure and
the careful removal of the test ensemble, the test
subject is photographed under UV light to show
any evidence of particle penetration. Results are
reported as pass or fail.

ion 2: Do the materials used in the con-
struction of NFPA ensembles adequately resist
permeation and penetration of hazardous substanc-
es under relevant exposure conditions?

Resistance of barrier materials and seams is the most
extensive requirement of each standard. Each ensem-
ble element. including the suit {or garment). visor,
gloves, footwear, and primary seams of the ensemble,
are tested: closures are also tested for penetration re-
sistance in MFPA 1991

= Permeation resistance testing is used for vapor,
gases, or highly toxic chemicals, and is applied in
MFPA 1991 and MFPA 1994 for Class 1, 2, and 3 en-
sembles. Itis also used in the evaluation of cleaning
gloves under NFPA 1999 against selected disin-
fection chemicals. Permeation resistance testing
invelves measuring the amount of chemical that
passes through a material in a specified test period
(1 hour). Permeaticn resistance testing is carried
out in a special test cell where ensemble material
specimens divide the test cell into two chambers
— the challenge side where the exterior side of the
material faces the test chemical, and the collection
side on the interior side of the material for collec-
ticn of permeating chemical. Depending on the
MFPA standard, exposure conditions are different
in terms of the chemical concentration, tempera-
ture, humidity, and airflow over the tested material.
The test provides the cumulative permeation (dose
of chemical passing through given area of material)
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for the entire chemical exposure period and at
15-minute intervals.

s Liguid penetration resistance is primarily used

when ensembles are expected to protect against
short-term chemical contact by liquid splashes. It is
principally applied in NFFA 1992 for liquid splash-
protective ensembles. It is also used in MFPA 1991
for evaluating the barrier properties of the closure.
In penetration resistance testing. ensemble mate-
rial specimens are placed in a test cell where the
ensemble material specimen covers an ocpen cavi-
ty while the exterior side of the specimen is visible.
Test chemical is placed in the test cell cavity and
the exterior side of the material is observed for lig-
uid penetration. During a portion of the 1-hour test,
pressure is applied to the liquid. Test results are re-
ported as pass or fail depending on the chservation
of test chemical coming through the material during
the 1-hour exposure period. An example of a failing
test iz shown in Exhibit 8.

EXHIBIT 8 Liguid Penatrating Material Samples During Lig-
uid Penetration Resistance Test (Courtesy of Infernational
Personnal Protection, Inc.)

« \iral penstration resistance testing is used on all
MFPA 1994 and MFPA 1999 ensembles. A similar
test cell is used as in liguid penetration resistance
testing but the test chemical is replaced with a
special liquid challenge sclution that contains a
surrogate virus. At the conclusion of the test, the
viewing surface of the ensemble material speci-
men is rinsed with a clean solution and assayed for
the presence of penetrating virus. If any viruses are
detected in the assay solution, the specimen fails
the test.

Because it is impossible to test with every possible
chemical, specific chemicals have been chosen to rep-
resent a range of chemical exposure concerns. Table 3
illustrates the range of chemicals used in the eval-
uation of ensemble materials that are part of each
standard. It includes chemicals that are both skin toxic

11
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TABLE 3 Standard Chermical Batteries for Evaluating Protective Ensemble Materials

NFPA 1991

Skin Liquefied NFPFA | NFPA 1994 MFPA 1904
Chemical State Towic? MWFPA 1991 Gases 19492 Class 1 Class 2 and 3
Acetone Liguid Mo *
Acetonitrile Liguid fes L
Acrolein Liquid*® ‘fes * * *
Acnylonitrile Liquid * ‘fes * * *
Ammonia Gas No * - * *
1.3-Butadiens Gas Mo *
Butyl Acetate Liquid No *
Carbon Disulfide Liguid fes L
Chiorine Gas HNo + * * +
Dichloromethane Liguid Ko *
Diethrylamine Liguid* fes L -*
Dimethylformamide Liguid fes * *
Dimethyl sulfate Liquid ‘fes * * *
Ethyl Acetate Liguid* Mo L -*
Ethylene Oxide Gas No * *
Fuel Ht Liguid Mo +
Hexame Liguid fes L
Hydrogen Chloride Gas No *
Isopropyl Alcohol (91%) Liquid No *
Methanol Liguid fes L
Methyl Chloride Gas ‘fes *
Methiyl Isobutyl Ketone Liquid No *
Mustard {distilled) Liguid fes * *
Nitrobenzens Liguid ‘fes *
Sodium Hydroxide (509%) Liquid No * *
Sodium Hypochlorite (10%) | Liguid Mo *
Soman Liquid fes * +* *
Sulfuric Acid (93.1%) Liguid Ko * * *
Tetrachloroethylene Liguid fes L * -*
Tetrahydrofuran Liguid No *
Toluene Liguid Ko * *

* Tested as vapor for MFPA 1954 permeation testing applications

T 42.5% Toluene, 42 5% lsooctane, 15% Ethano

and those that are predictive for a range of chemicals
that can affect protective ensemble materials. Some
chemicals were selected to represent different classes

of chemicals. Different batteries are used in each NFPA

standard depending on the intended application of the

ensemble.
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Question 3: Does the ensemble have the durability
and physical properties necessary for the expected
use?

The required testing criteria in the standards provide

confidence that the protective capabilities will be

12
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maintained over time. Ensemble materials are sub-
jected to repeated flexing and abrasion to simulate use
pricr to barrier testing. Different materials used in the
construction of the ensemble are evaluated for rele-
vant physical properties where specific criteria have
been set for the respective MFPA standards based on
acceptable levels of strength and physical hazard re-
sistance.

» Suit/garment and visor materials are evaluated for
burst strength, puncture/tear or impact resistance,
and cold temperature stiffness.

« Glove materials are tested for cut resistance (see
Exhibit 9), puncture resistance, and cold tempera-
ture stiffness.

EXHIBIT 9 Ensemble Glove Material Baing Evaluated for
Cut Resistance. (Courtesy of International Personnel Protac-
tion, Inc.)

« Footwear is tested for cut resistance, puncture re-
sistance, abrasion resistance, impact/compression
resistance, and slip resistance.

¢+ Specialized materials such as those used in in-
terfaces are also evaluated for specific physical
properties.

In NFPA 1994, a ruggedized type of each ensemble is
specified for Class 2, 3, and 4 ensembles as a variant
intended for more physically demanding environments
and to allow potential ensemble reuse {(considering
the ensemble is safe to reuse). The ruggedized type
for these ensembles specifies more rigorous physical
property requirements for garment and glove materi-
als, andfurther evaluates garment barrier performance
following five wash and dry cycles combined with anin-
creased number of flexing and abrasion cycles.

Question 4: Will ensemble materials contribute to
wearer injury in the event of accidental short-term
exposure to severe hazards such as flame, flash fire,
or liguefied gases?

During an emergency response, accidental flame con-
tact may occur. To ensure ensembles do not readily
ignite and continue to burn, test methods are applied to:
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= Assess the ease of ignition and the propensity for
continued burning of ensemble materials when ex-
posed to a flame (MFPA 1991 and NFFA 1994 Class
1 only). Flame resistance testing involves exposing
a folded edge of the ensemble material directly in a
burn or flame for a 3-secend peried and measuring
the subseqguent continued time the specimen burns
(afterflame time). See Exhibit 10. Acceptable mate-
rials cannot have an afterflame time of more than
2 seconds and are further not permitted to melt
and drip when exposed under these conditions.

EXHIBIT 10 Exposure of Ensemble Materal in Flame Resis-
tance Test. {Courtesy of Intarnational Persannel Profection, inc.)

« Apply additional criteria for those ensembles that
claim protection against chemical flash fires for es-
cape purposes (MFPA 19591, 1952, and 1554 only). For
flash fire testing, a longer flame exposure time is used
(12 seconds) and the material cannot show damage
over mere than 100 mm. In addition, ensemble ma-
terials are evaluated for their insulation properties
and the overall ensemble is subjected to a simulated
flash fire where it is expected to show no continued
afterflame and maintain its integrity for permitting
the wearer to escape from the flash fire event.

+ Ensemble materials used in NFPA 1999 ensembles
mustdemonstrate limited flammability by assessing
the rate of flame spread on the material specimen.

« Offer aseparate option for protection against liquefied
gases — ammonia, chlorine, and ethylene oxide (NFPA
1591 only). Demonstration of protection from liguefied
gases is determined by specific permeation resis-
tance testing against selected chemicals and liguefied
states in combination with assessments on the physi-
cal damage created by the liquefied gas exposure.

Question 5: Will the ensemble limit user function-
ality and their ability to complete required missions
and response activity?

Protection requirements do not come at the expense
of ensemble functionality. Each MFPA standard ad-
dresses functionality by testing ensembles with their

13
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elements to ensure that responders can readily com-
plete mission-based tasks. Functional aspects tested
include visor clarity and field of vision, accommodation
of hard hats, glove impact on dexterity and hand func-
tion, and footwear levels of slip resistance (traction) on
smooth surfaces. Ensembles are assessed for overall
function by having test subjects wear the ensembles
and perform various exercises to determine the range
of motion and ability to carry out mission-specific tasks
such as moving a 55-gallon drum with a hand truck (Ex-
hibit 11Y); lifting weighted boxes and putting them onto
and taking them off of a table; coiling and uncoiling a
length of hose; using a wrench and a screwdriver to in-
stall/remove a bolt and screw; and climbing a ladder.

Some NFPA standards including NFPA 1994 Class
3 and Class 4 ensembles, as well as the ensembles
specified in NFPA 1999, require the garment material
to be breathablew by the application of total heat loss,
evaporative resistance, or moisture vapor transmis-
sion rate test. These requirements are intended to pro-
mote improved comfort to the wearer while balancing
the barrier characteristics of the ensemble.

Table 4 shows the types of requirements that are
applied in the various MFPA standards.

VALUE OF APPLYING NFPA
STANDARDS FOR PPE

MFPA standards are developed through a voluntary
consensus process accredited by the American Ma-
tional Standards Institute. The process ensures the

EXHIBIT 11 Ensemble Being Evaluated for Overall Function
by Test Subject Mowving 55-Gallan Dvum. {Courtesy of Intarfek
Testing Services.)

balanced participation of users, enforcers, consumers,
manufacturers, special experts, and labor, research,
and testing organizations. No single interest category
may constitute more than one-third of the commit-
tee voting membership. Standards are developed in
an open and transparent way, with specific stages for
public input and comment.

TABLE 4 Matrix of Performance Propertios Applied in NFPA Standards

NFPA 1999
HNFFA HFPA
NEPA 1994 NFPA 1994 | NFPA 1904 Multiple NFPA 1990
NFPA 1991 1992 Class 1 Class 2 Class 3 Class 4 Use Single Use
Performance Areas (2016) (2018) (2018) (2018) (2018) (2018) (2018) (2018)
Ensemble Integrity Tests
Inflation {gas-tight -
integrity)
Overall airflow * o
Man-in-simulant-test Very High High Moderate Low
(MIST)
Liquid-tight imtegrity Lomg Moderate | Moderate | Moderate Short Short Very Short
Particulate inward leakage &
Material Barrier Tests
Permeation resistance
- Standard industrial # \ery High #+ High
chemicals
- Towic industrial chemicals | # Very High #+ High #+ Moderate * Low
- Chemical warfare agents | # Very High #+ High #+ Moderate * Low
Liquid penetration Closure »*
resistance
‘iral penetration G ke & L &
resistance
@ 2018 Mational Fire Protection Association 4
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TABLE 4 {Confinued)
MFPA 1999
HFFA NFFA
HFPA 1994 | NFPA 1904 MHFPA 1999
NFPA 1004 1994 Multiple ]
NFPA 1991 1992 Class 1 Class 2 Class 3 Class 4 Usa Single Use
Performance Areas (2016) (2018) (2018) (2018) (2018) (2018) (2018) (2018)
Durability/Physical
Properties
Garment burst/puncture- High Lo High Moderate Low Low Moderate Very Low
tear resistance
Garment.visor/glove High Loww High Lo Low Low Moderate Viery Low
seam stremgth
Visor impact resistance +* + * * * * ]
Glowe cut/puncture High Lo High Moderate Low Low Moderate Low
resistance
Footwear upper cut/ High Loww High Moderate Low Low Moderate | Moderate
puncture resistance
Footwear sole abrasion/ * * * * * * & <&
puncture
Footwear toe impact” - * - - * L L] <
compression resistance
Caold temperature - * * * * *
performance
Abrasion/flexing barrier Very High | Moderate High Moderate Moderate | Moderate | Moderate
durability
Exhaust valve mounting - ke
strength
External fitting pull out * ke
strength
Other Hazards
Limited flame resistance * ke
Flash fire performance ke L] ke G L O
Material flammability L
Liquefied gas protection ke
Functionality Tests
Ensemble effect om wearer * * - * * - L) <
miobility
Exhaust valve one-way * o
flow
Garment total heat loss O = #Moderate | 4 High # High
Garment evaporative L] o # High # High # High
resistance
Muoisture vapor L
tramsmission
Visor clarity * * - * L - ]
Enzsemble field of vision * * - * L - L)
Timed remaoval of hands *
from glowes
Glove-hand dexterity Lo Moderate Lo Moderate Moderate | Moderate | Moderate High
Footwear traction * * * * * * & <&

# Requirement applied within standard

<+ Dptional requirement for standard; that there is no mandatory requirement for certification to the standard, but the manufacturer may
choose to provide this performance for certifying their ensembile. If the manufacturer chooses to provide this additional performance, the
optional requirements become mandatory.

‘lery high. high/low. high/moderate/low. long/moderates/short, or very short provide a comparison of the criteria applied in that standard
relative to the other MFPA chemical-protective ensemble standards. Mote that low does not mean that the ensemble provides low levels of
performance.

@ 2018 Mational Fire Protection Association 15
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MFPA standards are minimum performance spec-
ifications. For example, minimum sizing requirements
are specified in each standard. Manufacturers can and
do exceed the established criteria. End user organiza-
ticns can specify higher limits or set additional criteria
to meet their intended protection applications. Manu-
facturers provide a technical data package that con-
sists of detailed descriptions of all ensemble parts and
components, and includes the performance data that
demonstrates compliance of the ensemble with the
respective standard. The MFPA product certification
process requires that:

« All ensembles must meet all criteria in the standard
in order to be considered compliant. Mo partial cer-
tifications are allowed.

¢ Eachstandardincludes anindependent, third-party
certification, minimum manufacturer guality as-
surance (including manufacturer 150 9001 quality
standard registration), and annual recertification.

= Certifying organizations use unannounced visits to
audit manufacturer products for compliance with
the applicable standard. Follow-up testing is con-
ducted to ensure products remain compliant.

« The criteria for third-party certification in all three
standards exceed industry practices applied in
other PPE specifications and standards used in the
chemical protection industry, including require-
ments for a recall or safety alerts, if necessary.

The NFPA standards are by no means all inclusive;
they are not a substitute for user education and
appropriate training as covered in NFPA 472, Many re-
sponse organizations consider these standards to be
overly rigorous and as producing expensive products.
Mevertheless, the MFPA standards do provide a base-
line performance that has spurred the development
of chemical-protective garments for improved wear-
er protection. When used in conjunction with user
experience, the process for selecting a chemical-pro-
tective suit can become much easier.

RISK-BASED APPROACH FOR
SELECTING PPE

The selection of PPE must be based on first complet-
ing a risk assessment. Two types of risk assessments
will aid in selecting PPE for purchase or for use —
those performed on the general, expected situations
that response teams encounter and assessments
that are performed for a specific hazard. In each case,
the risk assessment should consist of the following
steps:

= |dentifying the hazards present or likely to be present
« Estimating the likelihood of exposure

= Understanding the conseguences of exposure

= Determining the risk

@ 2018 Mational Fire Protection Association

General Risk Assessment

A simple model for conducting a risk assessment
is shown in Table 5. In this model, the likelihood of
exposure and the conseguences of exposure are es-
timated for each expected hazard. Risk is determined
by multiplying the exposure likelihood by the expo-
sure conseguences. In this way, risks associated with
specific hazards can be determined and ranked to as-
certain protection and clothing performance needs.

The hazards alone need not be the determining
factor for choosing PPE; rather the potential for ex-
posure should govern selection of CPC. For example.
the risk is different when dealing with 1 gal (3.8 L) of
toluene versus dealing with a tank car full of the same
chemical. Under-protection should be avoided to pre-
vent exposure, but over-protection can be just as dan-
gercus. Over-protection can lead to injury through heat
stress and hinder the wearer from safely performing
the needed tasks. Contingencies must be planned for.
but a sense of realism should prevail when it comes to
suit selection. The following factors should be collec-
tively considered when selecting CPC:

« Overall ensemble integrity

» Material chemical resistance

« Material strength and physical hazard resistance
s Ensemble functional properties

= Overall suit design

+ Service life

+ Cost

Earlier sections of this chapter indicated how specif-
ic ensemble performance properties related to overall
integrity, material chemical resistance. and material
strength and physical hazard resistance, and ensem-
ble functional properties.

Design Features

How the ensemble is designed affects wearer function.

fit, and comfort. These features are difficult to measure

and are most often subjective of all evaluations, but

are still an important part of the selection process. The

best way to evaluate suitdesign is through trial wearing

or field testing of prospective ensembles. These trials

need to include tasks that replicate the same types of

moverments and stresses that would be placed on suits

during actual use. Through this type of evaluation, end

users can determine how the suit impacts their ability

to perform woerk. The following are examples of rele-

vant design features:

e Location and length of the closure (affects ease of
putting on and taking off suit)

» Position, size, and type of the visor ( affects user abil-
ity to see outside the suit)

s The bulk of the suit materials, in terms of the num-
ber of lavers and the relative stiffness (affects user
moverment, ability to perform tasks)

16
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TABLE 5 Risk Assessment Areas for Selection of CPC

Body Area Affected

Hazard Area Full Body Respiratory Systemn | Head Area | Torso Arms/Hands | Legs/Feet

Chemical vapor inhalation

Chemical vapor skin absorption

Chemical liquid skin contact

Chemical imgestion

Falling cbhjects

Flying debris

Sharp objects

Rough surfaces

Slippery surfaces

Extreme cold

High heat

Flame exposure

Chemical flash fire

Static discharge

Electrical shock

Poor wisibility

Falling from height

Falling into water

Cold stress

Heat stress

Maobility restriction

Dexterity restriction

Vision restriction

Hearing restriction

Mote: Shaded boxes indicate where the hazard applies to a specific body area.

» The type of glove system (the number of gloves that  « Accommodation of different types of other response
must be used and the relative bulk and stiffness) equipment, including respirators, cooling systems,

« The type of footwear system (combination of all and helmets

footwear articles needed for foot protection) These features dramatically affect user function. In

» Interfaces between the suits and gloves and foot-  particular, glove systems have been found to decrease
wear (affects system integrity) dexterity and cause hand function problems. Gloves
e The volume inside the suit hood area for accommo- 2r¢ a problem for hazardous materials responders for
dating the wearing of a respirator facepiece, head Some types of ensembles. Currently, many responders
protection, and other equipment use double or triple gloving techniques to compensate
for a limited size range and material selection short-
comings. However, using this multiglove technigue is
not without its tradeoffs, including limited dexterity
* Available suit, glove, and footwear sizes (for accom- (e g, difficulty using gas detector button controls).

modating different sized individual responders) Some responders carry a small pencil stub or other

¢« The overall volume inside the suit for those suits
where the respirator is worn inside

@ 2018 Mational Fire Protaction Association 17
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disposable tool taped to their suit sleeves to help press
small meter buttens with accuracy. Sizing is important
because manufacturers offer these suits in a number
of different sizes and first responders often have to
wear other eguipment, which affect the ensemble’s
fit and function. Accommodating particularly large
or small people can be difficult with a limited number
of sizes. ll-fitting clothing is particularly apparent for
persons not being able to clearly see out of suits hav-
ing visors or creating restrictions in the ability to move.
Many hazardous materials response teams make
up for the poor ergonomic design of an ensemble by
applyinggenerousamountsofducttapeoritschemical-
resistant equivalent, binding clothing areas to keep
interfaces in place and improve the profile of the
clothing. Yet, an ensemble does not have to fit poorly
if it is properly sized and evaluated by each individual
wearer.

Service Life

In general, most users perceive inexpensive, lightweight
plastic-based products as less durable and disposable,
and relatively more expensive, heavy, rubber-based
products as reusable. The service life of a product is ac-
tually based on its life cycle cost, durability. and ease of
decontamination. Life cycle cost includes all costs as-
sociated with the use of the product including the initial
purchase, maintenance, decontamination, storage, and
disposal costs. There are also costs for putting clothing
back into use and ensuring that it is safe. While pur-
chase costs may be the principal cost for product use,
disposal costs are taking on greater significance.

Determining how well the suit maintains its original
condition for providing protection to the wearer best
assesses durability. This factor can be evaluated by
measuring product chemical resistance for represen-
tative products following simulated use (information
generally not provided in manufacturer literature). If
the clothing loses its chemical resistance from abra-
sion, repeated flexing, or other forms of wear, this
suggests suits might not maintain their barrier perfor-
mance during use. The ruggedness of the CPC is alsoa
factor for how durable the suit might be.

Ease of decontamination is also important. If the
product cannot be easily decontaminated, it becomes
disposable regardless of the initial purchase cost.
Products that are reused must be decontaminated
to an acceptable level, knowing that it is safe to wear

© 2018 Maticnal Fire Protection Association

the suit without exposing the user to residual levels
of chemical contaminants. Making this assessment
is not a straightforward process because it requires a
detailed knowledge of the interaction of the chermicals
with the clothing materials for understanding wheth-
er a particular decontamination technigue will reliably
remove residual chemical. For some chemicals, this
may not be a large issue because the combination of
a relatively good chemical resistance in CPC mate-
rials and the volatility of many chemicals may mean
that the chemical is removed by surface cleaning with
the remainder evaporating. However, there are many
chemicals that can be persistent and that are not eas-
ily removed through conventional decontamination
techniques. Furthermore, the ability to assess the ef-
fectiveness of the decontamination process might be
hampered by an inability to measure residual chemi-
cal in the clothing and to realize the significance of any
measured levels of that chemical.

Cost

The issue of cost cannot be dismissed. In an ide-
al world, the “best” suit in the marketplace would be
purchased. But the fact is that crganization resources
for multiple forms of protective ensembles are limit-
ed. While some organizations have been able to setup
programs to recoup PPE costs from those respensible
for the incident, this form of chemical-protective suit
reimbursement cannot always be relied on. Response
organizations want the optimum number and types of
protective ensembles in their inventory to minimize
selection decisions and obtain the best protection
for their team members. Therefore, issues of product
service life are also important to the cost as is the rec-
ognition that any protective ensemble use can render
it disposable.

Specific Selection Approach

The selection process follows the hazard and risk infor-
mation and an understanding of the NFPA standards
and preduct features through a series of decisions to
determine which type of ensemble provides the need-
ed minimum protection.

International Personnel Protection. Inc. developed
a risk-based selection tocl to assist emergency re-
sponse personnel in the proper selection of PPE based
on the available NFPA standards. The decision logic
used in the tool is provided in Appendix A.
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APPENDIXA

SELECTION OF HAZARDOUS
MATERIALS AND CBRN PROTECTIVE
ENSEMELES

(Reprinted with permission; © 2017 International Per-
sonnel Protection)

INTRODUCTION

The selection of PPE for a specific response or opera-
tional missiocn should account for the specific hazard
levels as well as an understanding for the specific types
of available protective ensembles that can provide ap-
propriate levels of protection.

+ The selection of the appropriate hazardous materi-
als or CBRM PPE is dependent cn a thorough hazard
and risk assessment that identifies the specific ex-
posure threats and conditions at the response or
operations scene.

# The selection process follows with the hazard and
risk information through a series of decisions to
determine which type of ensemble provides the
needed minimum protection.

+ These decisions are set as part of the logical ap-
proach where depending on the answers provided,
a certain pathway is taken that ultimately ends in a
recommended protective ensemble that meets a
specific MFPA standard.

PRIMARY ASSUMPTIONS

For selection of appropriate chemical. biclogical, or
CEBRM PPE, several assumptions must be made to

make the selection process more manageable. These
assumptions include:

# The selection process is limited to chemical- or
biclogical-protective clothing for emergency re-
sponse or other operators and technicians involved
in hazardous materials or CBRM operations.

# Individuals involved in the selection process have
training in hazardous materials operations at an ap-
propriate level for the selection of PPE.

» |ndividuals invoclved in the selection also have
knowledge of the different types of chemical- or
biclogical-protective clothing used as part of en-
sembles.

= At least some forms of clothing and equipment
that meet the NFPA standards are available for use.

© 2018 Mational Fire Protection Association

KEY INFORMATION NEEDED

In order to make specific selection decisions, the fol-
lowing infermaticn is needed:

s Type of hazards present in the response area.
¢ Expected form of exposure to the type of hazard.

» Expected severity of the hazards (or potential con-
sequences of exposure).

» Portions of the body that are likely to come in con-
tact with the hazard.

» Type of response environment and presence of oth-
er hazards (heat, cold, physical, etc.).

+ Length of the work to be performed while wearing
PPE.

GENERAL APPROACH FOR SELECTION
DECISIONS

Information gained primarily from the hazard assess-
ment is used to answer a series of guestions that result
in specific decisions. Depending on the type of answer
given, other questions are asked and those answers
also lead to different paths that ultimately will lead to
a specific type of recommended PPE. This process is
known as a decision logic and begins with asking the
most significant questions first so that better per-
forming PPE will be selected first in order to ensure
appropriate levels of protection to operators and tech-
nicians.

There are many different possible choices of PPE
that can be selected. In several cases, more than one
form of PPE may be recommended. However, ong pos-
sible cutcome from the decision logic is not to enter
the situation because adequate protection cannot be
guaranteed.

There are many other conditions and circumstanc-
es that can also affect the choice of PPE that must also
be taken into account. This document attempts to
identify the most important factors that go into PPE
selection.

STEP 1: PERFORM HAZARD AND RISK
ASSESSMENT

PPE selection starts with a detailed hazard and risk
assessment which also involves a characterization of
the site where the PPE will be used. The hazard assess-
ment is intended to identify all primary hazards that
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can create potential harm to the responding cperators
or technicians.

Hazard and risk assessments also take into con-
sideration the likelihood of exposure to a specific haz-
ard as well as the consequences of exposure to that
same hazard. The combination of both of these factors
establish the potential risk. For example, a low risk may
exist for a hazard that is infrequently encountered and
produces only moderate effects. Conversely, exposure
to a highly hazardous substance that can produce im-
mediate acute effects would be charged as a high risk.

Hazards can be characterized in a number of dif-
ferent ways. For this document, hazards are identified
as specific to the substance, the working environment,
and the type of work being performed.

Chemical/Biological /Radiological Hazards

The principal hazards during hazardous materials or
CBRM responses include those hazards posed by the
specific substances present in the response environ-
ment. Chemical substances are of varying toxicity and
harmful effects where exposure may occur in a variety
of forms:

« Asagasorvapor
« As aliguid or aerosol
+ As asolid

Biological substances may be presented as either
liguids or aerosols, although some forms of solid bio-
toxins or spores also can exist.

Radiclogical substances may be by electromagnet-
ic radiation or as contaminated gases, liquids, or sclids.

Risk increases with increasing volume and con-
centration, or strength, of the substance or hazard
combined with the length of time where exposure may
oCCUr.

Environmental Hazards

The environment where responders must work can
equally affect the hazards present. Different environ-
mental factors include the following:

« The overall size of the space (confined spaces
represent special hazards because the overall
environment limits the dilution or release of the
substance, as well as creating other hazards such
as slips and falls and limited ease of escape).

« The ambient temperature will affect how quickly vol-
atile substances may evaporate. High temperatures
can also lead to heat stress while colder environ-
ments can also create hypothermic conditions.

« The physical environment can also lead to hazards
at affect response activity and can compromise the
barrier materials or integrity of the ensemble. Some
aspects of the physical environment may allow for
substances to accumulate in certain areas, creating
higher risk.

@ 2018 Maticnal Fire Protaction Association

Work/Task Hazards

The type of work can also contribute to hazards at
the response scene. Wearing PPE for extended peri-
ods of time while undertaking moderate to hard work
can create heat stress. In addition. the types of ac-
tivities reguired may place strains on the individual
operator or technician that lead to mistakes or pos-
sible injuries.

Work reguired on elevated platforms can lead to
falls or objects dropped on others below.

STEP 2: DETERMINE KNOWN THREATS

After information is obtained from the hazard and
risk assessment, the very first decision is whether the
hazards are known. If the hazards are unknown then a
separate decision has to be made whether entry into
the site is actually needed.

» [f there is no significant consequence for not re-
sponding, then no entry should be made.

= [Evenif there is potential loss of life or significant loss
of property, any decision to enter a response area
where the hazards are not completely characterized
brings significant risk, and should be avoided until
mare information is obtained to ensure the safety of
the first responders.

« When entry into the site is determined as neces-
sary, then the highest level of protectionin the form
of an MFPA 1991 certified ensemble with both flash
fire escape and liguefied gas protection should be
chosen.

STEP 3: DETERMINE FLASH FIRE
THREATS

The next key decision is to determine if there is a po-
tential flash fire or explosive situation involved for the
particular response or operation.

This decision is best supported by having portable
monitoring equipment to measure the lower explosive
limit {LEL). If monitoring equipment or circumstances
indicate a LEL that is 10% or greater, then the environ-
ment should be considered a flash fire or explosive risk.
It is possible that certain chemicals and the conditions
of their storage for release will automatically make this
determination evident.

As part of this decision, it is necessary to deter-
mine whether there is also a toxic threat posed by the
substances present at the response scene.

+ |If toxic threats DO NOT exist and there is no threat
of an explosion, wear appropriate flame-resistant—
protective clothing (compliant to either NFPA 1971
or 2112).

+ |If toxic threats DO exist, then choose an NFPA 1991
ensemble that also meets the optional flash fire es-
cape requirements.
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STEP 4: DETERMINE CBRN THREATS

If there is the potential for exposure to a CBRN agent.
then a series of different determinations are needed to
present the correct path for choosing appropriate PPE.

The first determination as part of this decision pro-
cess is to identify whether the agent is chemical, bic-
legical, or radiclogical/nuclear:

= If the agent is radiclogical/nuclear in nature and
limited to contaminated particles that are of rel-
atively low radiation levels, then choose an MFPA
1994 Cla=ss 4 or 4R ensemble.

= [If the agent is chemical in nature, then follow Step &
or 6 to make decisions for vapor/gas or liguid threats.

= |[fthe agent is biclogical nature, then follow Step 7 to
make decisions for biclogical threats.

STEP 5: DETERMINE GAS/VAPOR
CHEMICAL THREATS

If the hazard/risk assessment identifies chemical
agents or substances where exposure can occur either
as a gas or vapor, then the following specific decision
logic takes one of four paths, depending on the chemi-
cal gas or vapor concentration:

« The first path is for environments that present an
immediately dangerous to life and health (IDLH) con-
centraticn or conditions that warrant the wearing of
self-contained breathing apparatus (SCBA). IDLH
conditions also include environments that involve
potentially flammable vapor, liguefied gases, and ox-
ygen deficiencies. This path is based on gas/vapor
concentrations that are over 10,000 ppm or 1%.

« The second path is also IDLH, but exists for sub-
stances at lower concentrations (gas/vapor con-
centrations that are over 350 ppm but equal to or
below 10,000 ppm).

« Thethird pathisalso IDLH, but exists for substances
at even lower concentrations (gas/vapor concen-
trations that are over 40 ppm but equal to or below
350 ppm).

« The fourth path is for environments that are not de-
termined to be IDLH and where either air-purifying
respirators (APR) or powered air purifying respira-
tors (PAPR) are considered acceptable. For this path.
gas/vapor concentrations are at 40 ppm or below.

IDLH, Higher Concentrations
The following choices are made along the IDLH pathway:

= |[f the substance is a liguefied gas and is flammable,
thenchoose an MFPA 19531 ensemble with the option-
al liguefied gas protection AND flash fire protection.

= |[fthe substance is a liguefied gas but is not flamma-
ble, then choose an NFPA 1991 ensemble with the
optional liquefied gas protection.

@ 2018 Mational Fire Protaction Association

If the gas or vapor is not skin toxic, then choose
structural firefighting clothing or other flash fire—
protective clothing that conforms to MFPA 1971 or
MFPA 2112, respectively.

s |f the substance is flammable vapor at a concentra-
tion over 10,000 ppm or 1%, then choose either an
MFPA 1951 ensemble that also meets the optional
flash fire protection reguirements.

» |f the substance is vapor at a concentration over
10,000 ppm or 1% that is not flammable, then
choose an NFPA 1991 ensemble.

» |f the substance is flammable vapor at a concentra-
tion over 350 ppm but at or less than 10,000 ppm
or 1%, then choose either an MFPA 1994 Class 1
ensemble that also meets the optional flash fire pro-
tection requirements.

» |f the substance is vapor at a concentration over
350 ppm but at or less than 10,000 ppm or 1% that
i= not flammakble, then choose an NFPA 1994 Class
1 ensemble.

IDLH, Lower Concentrations

Some circumstances exist where the principal threat
is a gas or vapor but the concentration is deemed to
be relatively low. In these cases, apply the following
choices:

» |f the substance is flammable vapor at a concentra-
tion over 40 ppm but at or less than 350 ppm, then
choose an MFPA 1994 Class 2 or 2R ensemble that
also meets the optional flash fire protection.

s |f the substance is vapor at a concentration over
40 ppm but at or less than 350 ppm that is not
flammakble, then choose an MFPA 1994 Class 2 en-
semble.

s |f heavy work is expected or the ensemble may be
reused, then choose an NFPA 1994 Class 2R “rugge-
dized" ensemble.

Non-IDLH

Where relatively low vapor andfor liquid exposures are
expected, such as may occur during decontamination,
then a lower level of protective ensemble may be used.

Where it is acceptable to wear either APR or PAFPR, ap-

ply the following choices:

» |f the substance is below IDLH conditions and flame
hazard exists, then choose an NFPA 1994 Class 3or
3R ensemble that also meets the optional flash fire
protection.

» [f the substance is below IDLH conditions and there
i= no flame hazard, then choose an NFPA 1994 Class
3or 3R ensemble.

» |f the above conditions exist and heavy work is ex-

pected or the ensemble may be reused. then choose
an MFPA 19584 Class 3R “ruggedized” ensemble.
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STEP 6: DETERMINE LIQUID/
PARTICULATE CHEMICAL THREATS

Some assessments will show that gas or vapor hazards
do not exist and the principal hazards are from either
liquid or particulate exposure. Liguid exposures may be
at varicus levels depending on the volume, frequency,
applied pressure and length of liquid contact. Severe
liquid splash or exposure conditions would include
high velumes of liquid. frequent splashes, liquid spray-
ing under pressure, or an expected extended exposure
to liguid. In contrast, liquid exposure may involve rela-
tively low volumes or less likely, infrequent contact. In
these situations, apply the following choices:

« |f severe liguid splash or repeated./extended expo-
sure liguid hazards exist, then choose an MFPA 1952
ar NFPA 1994 Class 2 or 2R ensemble.

« |If low volume or infrequent liguid exposure hazards
exist, then choose an MFPA 1994 Class 3 or 3R “rug-
gedized” ensemble.

« |f exposure is only expected to solid particles, then
choose an MFPA 1994 Class 4 or Class 4R ensembile.

+ |f the above conditions exist and heavy work is ex-
pected or the ensemble may be reused, then choose
Type R “ruggedized” ensembles.

STEP 7: DETERMINE BIOLOGICAL
THREATS

Biological threat may include bloodborne pathogens
in the form of infected blood, body fluids, or other lig-
uids, various types of aerosols, or contaminated solid
particles or spores. Where biclogical-only hazards are
encountered, then apply the following choices:

« |f the primary hazard is from airborne or aerosolized
biclogical substances which are considered dan-
gerous for skin contact, then choose an NFPA 1994
Class 4 or Class 4R ensemble.

« |fthe primary hazard is from airborne or aerosolized
biclogical substances which are NOT transmissible
through skin contact, then choose an appropriate
respirator such as an air-purifying respirator (APR)

with PLOO filters or a powered air-purifying respira-
tor (PAPR) with HEPA filter.

e If the primary hazard is from highly hazardous
liguid-borne biclogical substances, then choose ej-
ther an NFPA 1994 Class 4 or 4R or a single-use or
multiple-use NFPA 1959 ensemble.

« If the primary hazard is from potentially infectious
blood or body fluids then choose protective NFPA
1999 garments, gloves, footwear, and face/eyewear
to protect those portions of the wearer's body where
exXposure s expected.

« |f the above conditions exist and heavy work is ex-
pected or the ensemble may be reused, then choose
MFPA 1594 Type R “ruggedized” or NFPA 1999
multiple-use ensembles.

OTHER CONSIDERATIONS FOR PPE
SELECTION

The preceding steps in the decision logic cover gener-
al selection of PPE for hazardous materials and CERM
incidents. The results of the branched decision making
are one or more ensembles certified to a given NFPA
standard or class within that standard. In many cases,
an organization may not have all of the different types
of ensembles available. When this occurs, a higher per-
forming ensemble can be selected. The following table
provides a hierarchy of protection for each of the major
categories of protection.

Itis also important to recognize that chemical resis-
tance data for those ensembles for protection against
either chemical vapors or liguids can be an additional
factor for the selection of an appropriate protective
ensemble. The NFPA ensembles are tested to a limited
number of chemicals and often there may be no data for
the encountered chemical(s) for all of the relevant ex-
posed materials used in the construction of the ensem-
ble that include the garment or suit, hood, gloves, foot-
wear, and seams joining these materials or items. Where
possible, chemical resistance data for the respective
ensemble should be consulted, but it is important that
these data are applied to all portions of the ensemble
that may be exposed to the exposure chemical(s).

Chemical Chemical Biological Biolcgical Radiological
Level Vapors Liquids Liquids. Aerosols Particles
Highest | MFPA 1991 MNFPA 1301 MFPA 1001 MNFPA 1501 WFPA 1991
MFPA 1394 C1 MFPA 1504 C1 MFPA 10904 C1 MNFPA 1504 C1 MFPA 1094 C1
MFPA 1304 C2 MFPA 1704 C2 HFPA 1004 C2 MNFPA 1504 C2 MFPA 1094 C2
MFPA 1304 C3 MNFPA 1002 HFPA 1002 MNFPA 1502 MFPA 1002
MWFPA 104 C3 HFFA 10503 MU MFPA 1590 MU MFPA 1999 MU
NFPA 1994 C3 NFPA 1994 C3 NFPA 1994 C3
Lowest MFPA 1509 51 MNFPA 1504 C4 MFPA 1994 C4

@ 2018 Mational Fire Protection Association
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Several other factors can be considersed which
may or may not be part of the NFPA Standards. Certain
incidents may cover unigue hazards or needs. As part
of the selection some other considerations include:

= Stealth
+ Equipment compatibility
= Differences in design and conformity levels

Stealth

For some types of missions, particularly law enforce-
ment, it may be important that the ensemble provide
stealth characteristics so that the responder is not ob-
vious. In these cases, it is important that the ensemble
be of a dull dark color and not be reflective. It is also im-
portant that the ensemble not create excessive noise
during movement. MFPA 1994 includes an cptional cat-
egory for the different classes of ensembles that can
be specified if these types of ensemble characteristics
are needed.

In addition, the tactical operation requirements of
law enforcement will generally dictate ensembles that
are form fitting and offer the greatest levels of mobility,
functionality, tactility, and dexterity. For these reasons,
encapsulating ensembles are generally not consid-
ered acceptable for tactical law enforcement or similar
operations.

Equipment Compatibility

Ensembles consist of the garment or suit along with
an attached or unattached hood, gloves, and foot-
wear, as well a5 a respirator. Yet, depending on the
mission, there may also be the requirement for other

@ 2018 Mational Fire Protection Association

equipment to be worn by the operator or technician
such as a cooling vest, body armor, helmet, communi-
cations eguipment. or hydration system. The ability of
the ensemble to accommodate these additional items
is another consideration that must be weighed in se-
lecting an ensembile.

Some eguipment computability will also depend
on the sizes of ensembles that are offered. While the
MFPA Standards specify minimum sizes for the suit,
gloves, and footwear., some products may be offered
in a larger number of sizes or allow for features that
permit adjustment of the ensemble such as side torso
take up straps or internal harnesses.

Differences in Design and Conformity Levels

Lastly, not all ensembles that meet a given standard are
alike. Each ensemble is required to mest the minimum
design, performance, documentation, and labeling re-
quirements of the specific NFPA Standards. Relatively
few reguirements exist for how the ensemble must be
designed, which can lead to different features in the
configuration of the ensemble. For example, whether
the zipper is placed on the front or back of the ensem-
ble and the type of interface that is used to join a glove
to a suit or garment sleeve.

In addition. most products exceed the perfor-
mance requirement of the respective NFPA Standard.
These differences may mean additional chemicals for
which the ensemble barrier materials have been test-
ed, increased physical properties, or greater levels of
integrity. Differences in products can be ascertained
by examining the Technical Data Package that is pro-
vided with each ensembile.
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STEP1

Conduct hazardinsk
assessment and site
characterization

GotoStep 5
{gasivapor threats)

& 2018 Mational Fira Protection Association

STOP!
Do not

MFPA& 1991 with optional flash fire
and liquefied gas protection

|

Choose structural firefighting or
similar fiash fire—protective clothing

|

MFP& 1994 Class 4 or 4R
(low energy particles only)

=0 to Step & (gasivapor threats) or
Step 6 (liquid threats)

J

{ Go to Step 7 (biclogical threats)

|
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STEP 5
Mo
Gaslvapor Goto Step 6
threat? {liquid threats)
Yes
Yes ez ™
Licuefied Flame MFPA 1991 with optional flash fire
gas?y threat? and liquefied gas protection
\ J
Mo r “
MFPA 13991 with optional
" liguefied gas protection
., o
Yes Tes - -,
Mon-skin Flame Choose structural firefighting or
toxic? threat? gimilar flazh fire—protective cothing
N r
Mo - .
No Barrier-protective clothing
" may not be nesded
N A
fes Yes - 1,
{:1'55'3[: Flame NFPA 1991 with optional
ppn"lj'? threat? L fiash fire protection )
m r R
Mo
» MFPA 1991
L. "
Yes Yes - -~
s Flame NFPA 1934 Class 1 with optional
npm)? threat? | flash fire protection )
Mo
iy f )
e MFPA 1994 Class 1
L8 A
[ Go to Step SA ]
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STEP 5A
Yes
=IDLH
(=40 ppm]?
Mo
No
STEP 6
Yes
Liquid
threat?
No
Yes
Severe
exposure?
No
Yes
Low
exposure?
No
Go to Step 8A

Flame
threat?

Yes

MFPA 1824 Class 2 or 2R with
ocplional flash fire protection

Flame
threat?

Yes

Na

¥

NFPA 1284 Class 2 or ZR

MFPA 1824 Class 3 or 3R with
ocplional flash fire protection

(O

Goto Step 7
(biological threats)

Flame
threat?

Yes

Mo

NFPA 1284 Class 3 or 3R

MFPA& 1992 or MFPA 1904
Class 2 or 2R with optional
flash fire protection

Flame
threat?

a

Yes

Mo

h 4

WFP& 1882 or NFPA 1984
Class 2 or 2R

MFPA 1824 Class 3 or 3R with
ocplional flash fire protection

@ 2018 Mational Fire Protection Association
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NFPA 1884 Class 2 or 3R
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STEP 6A

MFPA 1954 Class 4 or 4R with
optional flash fire protection

MNFPA 1904 Class 4 or 4R
Biological Barmrier-protective clathing
threat? may not be needed

.

MFPA 1954 Class 4 or 4R
",
"1

Chooze APR with P100 filter or

PAPR with HEPA filter

Liquidbome NFPA 1934 Class 4 or 4R, or NFPA
threat? 1999 single-fmultiple-use ensemble:

MFPA 1999 garment, glove,
eyefacewear, footwear elements

Barmier-protective
clothing may not
be nesded

@ 2018 Mational Fire Protection Association 28
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HAZARDOUS MATERIALS OFFICER AND HAZARDOUS MATERIALS SAFETY OFFICER

UNIT 5:
COMMUNICATING THE PLAN

TERMINAL OBJECTIVE
The students will be able to:

5.1 Conduct a briefing for hazardous materials response personnel performing functions at the incident, given
the Incident Commander’s (IC’s) objectives.

ENABLING OBJECTIVE
The students will be able to:

5.1 Describe the characteristics of a comprehensive briefing.
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FEMA

UNIT 5:
COMMUNICATING THE PLAN

Slide 5-1

HAZARDOUS MATERIALS/WEAPONS OF
MASS DESTRUCTION RESPONSE
INFOGRAPHIC

Life safety — incident stabilization — property/environment conservation

Product Facts ( Analyze the problem
Container . Assess the hazard
. Science
Environment

Evaluate the consequences

Cause Circumstances | Determine response actions
e e85\
Assess | Hazardous Materials Officer
progress

Safety Officer — Hazardous
Materials
~ Implement the
[ response } P l an Of Information/Science
Nonintervention a Ctl on REZSIEED

Offensive I\Elledlcal
Defensive ntry Team
Decontamination

Isolate — notify —

identify — protect — control — terminate

Slide 5-2

TERMINAL OBJECTIVE

Conduct a briefing for hazardous materials
response personnel performing functions at
the incident, given the Incident
Commander’s (IC’s) objectives.

Slide 5-3
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ENABLING OBJECTIVE

Describe the characteristics of a
comprehensive briefing.

Slide 5-4

L. CHARACTERISTICS OF AN EFFECTIVE BRIEFING

A. A pre-entry briefing is the culmination of the hazardous materials officer,
hazardous materials safety officer, information/science officer, entry team leader,
medical unit leader and decontamination unit leader working together in order to
meet the Incident Commander’s (IC’s) established incident objectives.

B. Briefings should follow a basic checklist and agenda created by the authority
having jurisdiction (AHJ) and be flexible enough to be used for any hazardous
materials/weapons of mass destruction (WMD) incident. The basis of an entry
briefing will be the Incident Command System (ICS) Form 202, Incident
Objectives; ICS Form 204, Assignment List; and ICS Form 208 HM, Site Safety
and Control Plan.

PARTICIPANT RULES

* Beontime.

» Silence electronic devices.

» Follow the agenda.

» Be mindful of everyone’s time.

» Stand and/or be front and center.

« Limit side conversations.

* Avoid discussions unrelated to the
meeting.

* Be prepared to present and answer
questions.

Slide 5-5

C. Participant rules.
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Be on time. Do not leave the hazardous materials officer and others waiting.
On the other hand, make sure everyone knows exactly when and where the
next briefing will occur.

Silence electronic devices. Avoid cellphone conversations including texting
as well as radio traffic; they can wait.

Follow the agenda. Agendas will change based on the facts and
circumstances of the incident. Cover the basics and anything that might be
related to specific circumstances. A set agenda does not always fit the
incident; be flexible.

Be mindful of everyone’s time. Your unit or position is not the only one that
matters. Hold your comments or remarks for after the briefing unless called
upon to offer them.

Stand and/or be front and center. When presenting, own your position.
Exhibit confidence and command presence.

Limit side conversations. Talking while someone is presenting information
is not only rude, it is unprofessional and can distract from someone hearing
critical information.

Avoid discussions unrelated to the meeting purpose. Presenters should
determine what questions or comments could be handled more
appropriately after the briefing. Stay on task; do not let discussions go on a
tangent.

Be prepared to present and take questions. Anticipate questions from the
knowledge base of your audience and be prepared to provide responses in
the context that will matter to them. Confirm understanding of the
information that you have communicated and encourage questions. Ask
yourself, “What would I want to know if I was in the audience?” If you do
not know the answer to a question asked, write it down and inform that you
will get that answer as soon as possible, and make sure you follow up. If it
is critical information, communicate it to all those who were at the briefing,
not just to the questioner.
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CHARACTERISTICS OF AN
EFFECTIVE PRESENTER

Provides clarity.

Provides accurate information.

Is honest.

Anticipates questions.

Avoids jargon and acronyms.

Is concise and to the point.

Keep the meeting brief (15 minutes).

Slide 5-6

Characteristics of an effective presenter.

1.

Provides clarity: Presenters should be clear and concise in their information.
Clarity can be enhanced through preparation and rehearsal with someone
who can provide constructive feedback.

Provides accurate information: Presenters need to check and recheck their
facts and make sure that science and circumstances are applied in order to
provide the most accurate situational awareness. Any technical data or
circumstantial information should be vetted and validated.

Is honest: Presenters should never make up facts or portray assumptions.
When a presenter is unsure about information, they should be honest and
offer to provide the information as soon as they can verify it.

Anticipates questions: Presenters should be prepared to answer questions
based on what their audience may ask.

Avoids jargon and acronyms: Presenters should not assume that everyone
in the audience will understand jargon and acronyms (e.g., “PID” should be
communicated clearly as “photoionization detector”).

Is concise and to the point: Presenters should avoid rambling or repeating
the same information. Practicing what to communicate before the briefing
enhances conciseness.

Keep the meeting brief: Presenters should try to keep the briefing to 15
minutes or less. However, circumstances and complexity may require a
longer briefing. If that is the case, the time must be used wisely. Longer
briefings may risk decreased attention from the audience.
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UNIT-LEVEL BRIEFINGS ARE
CONDUCTED BY

 Hazardous materials
officer.

* Hazardous materials
safety officer.

» Information/science
officer.

* Medical unit leader.

* Entry team leader.

* Decontamination

team leader. e
E. Unit-level briefings are conducted by:
1. Hazardous materials officer — hazardous materials group supervisor or
hazardous materials branch director. Audience:
Group or branch members.
Unit leaders and entry team.
IC.
Agency administrators and elected officials.
Public Information Officer (P10).
2. Hazardous materials safety officer. Audience: unit leaders and entry team.
3. Information/science officer. Audience: unit leaders and entry team.
4. Medical unit leader. Audience: entry team.
5. Entry team leader. Audience: entry team.
6. Decontamination team leader. Audience: decontamination and entry teams.
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ELEMENTS OF AN AGENDA

* Welcome and any
necessary introductions.

* Incident objectives and
operational mode.

* Current incident status.

* Hazards/threats
anticipated.

» Mitigation plans.

* Communication procedures.

Slide 5-8

F. Elements of an agenda.

1. Welcome and any necessary introductions (hazardous materials officer,
hazardous materials group supervisor).

a. Introduce any multiagency, multijurisdictional players.
b. Provide briefing documents to everyone. Make sure everyone has
them.

- Individual ICS forms or Incident Action Plan (IAP).

- Maps, safety data sheets (SDSs) or other required

information.

2. Incident objectives and operational mode (hazardous materials officer).
Everyone should be clear on the objectives, mode, strategies and tactics by
the end of the briefing.

3. Current incident status providing specific situational awareness (hazardous

materials officer; assistant safety officer for hazardous materials; or
designee, such as a facility representative, technical or product specialist).

a. What has happened, what is currently happening, what is anticipated
to happen.

b. Weather and/or environmental conditions and safety precautions.

c. Specialized equipment or resource requirements.

d. Known or anticipated hazards, threats and harms.
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Hazards anticipated (thermal, radiation, toxic, chemical, human threat or

mechanical) (hazardous materials safety officer and information/science
officer).

a.

b.

Avoid providing too much technical detail to administrators.

Provide more technical detail for unit leaders and entry personnel.

Mitigation plans: tactics and tasks (entry team leader).

a.

b.

What to do to accomplish the strategies.

Verification of everyone’s familiarity with tools, equipment and/or
procedures.

Determining the need for rehearsal or training prior to entry.

Identification of personnel going downrange as entry, Rapid
Intervention Team (RIT) and backup (by name).

Ensuring all equipment is available and operational (hazardous
materials resources leader).

Communication procedures (entry team leader).

Entry or tactical teams on a dedicated tactical channel.
Emergency communications and procedures.
- RITs may be on another channel.

- Hand signals: agency-specific but must be communicated to
everyone going downrange in suits.

ELEMENTS OF AN AGENDA

(cont’d)

Detection and
monitoring.

Medical operations.
Decontamination
procedures.
Personal protective
equipment (PPE) requirements.
Rescue procedures.

Final hazardous materials officer
comments.

Slide 5-9
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10.

11.

Detection and monitoring (entry team leader).

a. Classification and identification technologies; trained and
competent operators.

b. Sampling plan, if required.
c. Action levels: alarms and what to do when you hear one.

Medical operations (medical unit leader).

a. Pre- and post-entry requirements.

b. Location of medical and procedures.

c. Location of rehab and requirements for pre- and post-entry.

d. Anticipated signs and symptoms of exposure and emergency
procedures.

Decontamination procedures (decontamination unit leader).

a. Technical decontamination detail and location; tool drops, outer
boot and glove drops, equipment drops located.

b. Emergency decontamination detail and location.
C. Area of safe refuge location.
d. Personal protective equipment (PPE).

PPE requirements (hazardous materials safety officer and information/
science officer).

a. Entry team members and unit leaders should be comfortable with
the PPE decision.
b. Procedure for significant contamination.

Rescue procedures (entry team leader or hazardous materials safety officer).

a. Procedures and equipment; deploying the RIT and back-up team.
b. Verbal walk-through of the procedure from launch to
decontamination.
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12. Final hazardous materials officer comments (hazardous materials officer).

a. Receive verbal confirmation that the entry team members are
satisfied and understand the mission.

b. Ask if there are any clarifying questions, concerns or comments
from anyone.

C. Provide an expected entry time; gain consensus from unit leaders.

d. Provide final remarks and words of encouragement.

Il DELIVERING A BRIEFING

VIDEO PRESENTATION
‘PRE-ENTRY BRIEFING EXAMPLE 1"

Slide 5-10

Pre-entry briefing.

A. What are some of the improvements that can be made?

VIDEO PRESENTATION
‘PRE-ENTRY BRIEFING EXAMPLE 2"

Slide 5-11

B. What elements are done well in this pre-entry briefing?
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ACTIVITY 5.1

Delivering the Pre-entry Briefing

Purpose

Practice conducting a pre-entry briefing using the ICS Form 208 HM developed in Unit 4:
Developing the Plan of Action.

Directions

1.

In your small group, review the assigned scenario from Unit 4 and the completed ICS
Form 202, ICS Form 204 and ICS Form 208 HM.

Scenario from Activity 4.2: Your hazardous materials response team has been called to
the scene of a private residence where a possible clandestine laboratory has been
discovered. Earlier there was a call for an ambulance at this location regarding a sick
male with no further information available, and the ambulance crew reported finding a
possible laboratory complete with chemicals and glassware. Law enforcement is on scene
and requests the assistance of the hazardous materials response team to perform an
assessment of the scene and determine what PPE and safety concerns are present. (See
attached ICS Form 202 and ICS Form 204 in Unit 4.)

Reconnaissance is performed, and the following is found:

a. A white, crystalline material is found in an unmarked, 1-pound can with a small
amount of material spilled onto countertop.

b. A dark-colored liquid is found in an unmarked glass container (approximately 3
ounces), and approximately 10 milliliters of this same dark-colored liquid is in an
adjacent, open test tube in a tube rack.

c. A clear, pink liquid is found in an unmarked plastic bottle (approximately 1 liter)
with the cap removed.

Environmental data: The inside thermostat in the home is set at 70 F (21 C), and the
outside temperature is 80 F (27 C) with a high of 90 F (32 C) expected later today.
Humidity is 60%, chance of precipitation is 75% with scattered thunderstorms, and winds
are from the east at 5 to 10 miles per hour (mph).

Create a mitigation plan to be communicated to the entry team during an entry briefing.
Conduct an entry briefing for the entry team using the information documented on the

ICS forms. Each group should display critical information derived from the ICS forms on
an easel pad for the briefing.
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4. The instructor will assign each member of your small group a role from the following list.
Note that some may play multiple roles.
a. Hazardous materials officer.
b. Hazardous materials safety officer.
C. Information/science officer.
d. Hazardous materials resources leader.
e. Medical unit leader.
f. Entry team leader.
g. Decontamination team leader.
5. Students in the other small groups will serve as the entry team. The entry team will ask
clarifying questions for your group before they “go downrange.”
6. Your group may use Handout 1-1: Hazardous Materials/Weapons of Mass Destruction

Response Infographic and Handout 4-4: Chemistry for Risk-Based Response Infographic.
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SUMMARY

¥ ¥
FEMA SUMMARY
» Characteristics of an effective briefing.

» Delivering a briefing.

Slide 5-13

« What have you learned in this
unit?

» Do you have any questions?

Slide 5-14
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SUPPLEMENTAL MATERIALS
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Unit 5 Supplemental Materials

Briefing Checklist......................

Example Entry Briefing Agenda

Table of Contents
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Briefing Checklist

Be brief and focus on objectives and safety.
Briefing is based on Incident Command System (ICS) forms:

ICS Form 202, Incident Objectives
ICS Form 204, Assignment List
ICS Form 208HM, Site Safety and Control Plan

1. Hazardous Materials Branch Director/Hazardous Materials Group Supervisor: Obtain an
objectives briefing from the Incident Commander (IC) or Operations Chief.

2. Hazardous Materials Safety Officer: Obtain a briefing from the Hazardous Materials Branch
Director/Hazardous Materials Group Supervisor.

3. Hazardous Materials Safety Officer: Provide a safety briefing for entry and decontamination
team, task force or group personnel.

4, Entry:
a. Provide a briefing on entry objectives for all entry team/task force personnel.
b. Confirm critical safety issues impacting entry operations with the Hazardous Materials
Safety Officer.
c. Identify the decontamination corridor location and method and location.
5. Science/research: Brief Hazardous Materials Branch personnel on potential hazards and

personal protective equipment (PPE) requirements.

Briefing Essentials

Welcome and any necessary introductions.
Current incident status — incident objectives.
Hazards/threats anticipated.

Mitigation plans.

Communications procedures.

Medical operations.

Detection and monitoring.

Entry team: tactics or tasks.

PPE requirements.

Rescue plan.

Decontamination procedures.

N [
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Example Entry Briefing Agenda
Note: This is an example of an entry briefing agenda. Adapt the agenda based on the incident.

J Welcome and any necessary introductions.
- Hazardous Materials Officer, Hazardous Materials Group Supervisor.

J Incident objectives and operational mode.
- Hazardous Materials Officer.

o Current incident status providing specific situational awareness.
- Hazardous Materials Officer, Assistant Hazardous Materials Safety Officer, or
designee, such as a facility representative, technical or product specialist.

o Strategies that will be implemented downrange.
- Hazardous Materials Officer.

o Hazards anticipated.
- Hazardous Materials Safety Officer, Information/Science Officer.

o Mitigation plans — tactics and tasks.
- Entry Team Leader.

o Communication procedures.
- Entry Team Leader.

o Detection and monitoring.

- Information/Science Officer, Entry Team Leader.

o Medical operations.
- Medical Unit Leader.
. Decontamination procedures.

- Decontamination Unit Leader.

o Personal protective equipment (PPE) requirements.
- Hazardous Materials Safety Officer, Information/Science Officer.

J Rescue procedures.
- Entry Team Leader or Hazardous Materials Safety Officer.

° Final Hazardous Materials Officer comments.
- Hazardous Materials Officer.
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HAZARDOUS MATERIALS OFFICER AND HAZARDOUS MATERIALS SAFETY OFFICER

UNIT 6:
IMPLEMENTING THE PLAN

TERMINAL OBJECTIVE
The students will be able to:
6.1 Implement a response to favorably impact the incident consistent with Incident Command System (ICS) Form

208 HM, Site Safety and Control Plan and 2154-CG, Incident Action Plan Safety Analysis, given the Incident
Commander’s (IC’s) objectives.

ENABLING OBJECTIVES

The students will be able to:

6.1 Determine effective roles and responsibilities of the hazardous materials response team members to ensure
a safe response.

6.2 Describe the implementation of best practices regarding incident response equipment to ensure a safe
response.

6.3 Describe the implementation of best practices regarding incident response personnel to ensure a safe
response.

6.4 Describe the implementation of best practices regarding incident response documentation to ensure a safe

response.
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IMPLEMENTING THE PLAN
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HAZARDOUS MATERIALS/WEAPONS OF
MASS DESTRUCTION RESPONSE
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Life safety — incident stabilization — property/environment conservation
Facts Analyze the problem
Sci Assess the hazard
cience Evaluate the consequences
Circumstances Determine response actions

’/ lcs\
Hazardous Materials Officer
Safety Officer — Hazardous

Materials
Plan of Information/Science
action Resources

Medical
Entry Team
Decontamination

identify — protect — control — terminate
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TERMINAL OBJECTIVE

Implement a response to favorably impact
the incident consistent with Incident
Command System (ICS) Form 208 HM, Site
Safety and Control Plan and 215A-CG,
Incident Action Plan Safety Analysis, given
the Incident Commander’s (IC’s) objectives.

Slide 6-3
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ENABLING OBJECTIVES

« Determine effective roles and

responsibilities of the hazardous materials
response team members to ensure a safe

response.

» Describe the implementation of best

practices regarding incident response
equipment to ensure a safe response.

Slide 6-4

ENABLING OBJECTIVES (cont'd)

» Describe the implementation of best

practices regarding incident response
personnel to ensure a safe response.

» Describe the implementation of best

practices regarding incident response

documentation to ensure a safe response.

Slide 6-5

l. REVIEW OF ROLES AND RESPONSIBILITIES

HAZARDOUS MATERIALS

RESPONSE TEAM POSITIONS

» Hazardous materials officer.
» Hazardous materials safety officer.

* |Information/science officer.

» Hazardous materials resources.

* Hazardous materials medical.

+ Entry officer.
» Decontamination officer.

Slide 6-6

Hazardous materials response team positions.
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A. Hazardous materials officer.

B. Hazardous materials safety officer.
C. Information/science officer.

D. Hazardous materials resources.

E. Hazardous materials medical.

F. Entry officer.

G. Decontamination officer.

BEST PRACTICES

BEFORE THE INCIDENT

+ Equipment.
— Proper care, maintenance and testing of
personal protective equipment (PPE).
— Proper calibration of monitoring equipment.
— Proper inventory control.
— Proper care and maintenance of mechanical
equipment.

Slide 6-7

A. Before the incident.

1. Equipment.
a. Proper care, maintenance and testing of personal protective
equipment (PPE).
b. Proper calibration of monitoring equipment.
C. Proper inventory control.
d. Proper care and maintenance of mechanical equipment.
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BEFORE THE INCIDENT (cont'd)

» Personnel.

— Training.
-- Initial certification.
-- Continuing education.
-- Skills competency and proficiency.

— Identification of special skills/mission-specific
competencies.

— lIdentification of personnel who can act as
hazardous materials response team officers.

Slide 6-8

2. Personnel.
a. Training.
- Initial certification.
- Continuing education.
- Skills competency and proficiency.
b. Identification of special skills/mission-specific competencies.
C. Identification of personnel who can act as hazardous materials

response team officers.

BEFORE THE INCIDENT (cont'd)

» Documentation.

— Department standard operating procedures
(SOPs), general standard operating
guidelines (SOGs), etc.

— Compliance with appropriate laws and
standards.

— Record-keeping.

Slide 6-9

3. Documentation.

a. Department standard operating procedures (SOPs), general standard
operating guidelines (SOGs), etc.
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b. Compliance with appropriate laws and standards.

C. Record-keeping.

DURING THE INCIDENT

» Equipment.

— Appropriate tools.
Proper PPE for identified hazards.
Bump test for monitoring equipment.
— Alternatives.
Decontamination.

Slide 6-10

B. During the incident.
1. Equipment.
a. Appropriate tools.

b. Proper PPE for identified hazards.

c. Bump test for monitoring equipment.
d. Alternatives.
€. Decontamination.

DURING THE INCIDENT (cont'd)

» Personnel.
— Right person for the right job.
— Mission-specific competencies.
— Vital signs.
— Rehabilitation.
— Crew/entry team rotation.
— Decontamination.

Slide 6-11
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2. Personnel.

a. Right person for the right job.

b. Mission-specific competencies.
c. Vital signs.

d. Rehabilitation.

e. Crew/entry team rotation.

f. Decontamination.

DURING THE INCIDENT (cont'd)

* Documentation.
— Chemical research.

— Notes.

— ICS forms.
— Department/team checklists.

Slide 6-12

3. Documentation.
a. Chemical research.
b. Notes.
c. Incident Command System (ICS) forms.
d. Department/team checklists.
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DURING THE INCIDENT (cont'd)

» Considerations for dealing with hazardous
materials cleanup/recovery contractors.

Qualifications.

Responsible party to initiate contact.

Insurance requirements.

— Response times required.

Number of contractors/personnel required.

Slide 6-13

4. Considerations for dealing with hazardous materials cleanup/recovery
contractors.
a. Qualifications.
b. Responsible party to initiate contact — responsible party or

authority having jurisdiction (AHJ).

C. Insurance requirements.
d. Response times required.
e. Number of contractors or contractor personnel required.

AFTER THE INCIDENT

» Equipment.
Decontamination.
Replacement.

Repair.

Suit testing.

* Personnel.

Vital signs.

Employee Exposure Reports.
Rehabilitation/rehydration.
Shower.

Slide 6-14

C. After the incident.
1. Equipment.

a. Decontamination.
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b. Replacement.

C. Repair.

d. Suit testing.
2. Personnel.

a. Vital signs.

b. Employee Exposure Reports.
c. Rehabilitation/rehydration.

d. Shower.

AFTER THE INCIDENT (cont'd)

* Documentation.

— Incident Report.
— Cost recovery.

— Post-incident analysis (PIA).
— Employee Exposure Reports.

— Suit testing.

— Equipment repair.

Slide 6-15

3. Documention.
a. Incident Report.
b. Cost recovery.
c. Post-incident analysis (PIA).
d. Employee Exposure Reports.
e. Suit testing.
f. Equipment repair.
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ACTIVITY 6.1

Implementing the Plan

Purpose

Practice completing ICS Forms 208 HM, Site Safety and Control Plan and 215A-CG, Incident
Action Plan Safety Analysis and conducting a pre-entry briefing based on the provided Incident
Commander’s (IC’s) objectives.

Directions

1. The instructor will assign a scenario to each small group.

2. In your small group, review the assigned scenario.

3. Complete ICS Forms 208 HM and 215A-CG according to the IC’s objectives.

4. Create a PowerPoint® presentation to brief the class on your group’s scenario and how

your group responded to the incident.

When another group is presenting, observe and ask clarifying questions as needed from
the perspective of the entry team.
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ACTIVITY 6.1 (cont’d)
Scenarios

Scenario 1

At 11:00 a.m. on the Saturday before Labor Day, a 55-car train of the Central & Columbia
Railroad was heading west at about 45 miles per hour (mph) on the Reading Line running
through Central City. About two blocks east of the Freeman Mill Road overpass, the engineer
noticed an unusual vibration, and shortly thereafter, the train lurched to the left. At that point,
emergency indicator lights came on and the engineer started emergency braking. Looking back
along the train, the engineer saw that a major derailment had occurred. At least eight to 10 cars
had left the track, rolled and accordioned. These cars included box cars, flat cars and tank cars.
There were several other cars that derailed but did not roll.

First units on the scene reported the above information and indicated that one of the flat cars — a
90-foot automobile carrier — had smashed into one of the apartment buildings on the south side
of the railroad tracks and caused a partial building collapse. A tank car placarded as a
Department of Transportation (DOT) Hazard Class 3 Flammable Liquid with the UN 1100 was
reported to have rolled over about 90 degrees, releasing product from the manway. The product
is pooling at the side of the track, covering an area approximately 10 feet by 35 feet. The liquid
pool is on fire. The fire presently involves liquid on the ground and is flowing to the west in a
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downgrade direction on the north side of the tracks. Slightly farther back in the derailment is a
box car placarded with the UN 1340. It is not currently on fire. Just in front of the burning tank
car is another tank car placarded with the UN 2078.

Upon your arrival, you find that the derailment is located along the tracks between two apartment
complexes. There are at least five or six nonplacarded tank cars and several nonplacarded box
cars in the pile. The fire presently involves liquid on the ground and is flowing to the west in a
downgrade direction on the north side of the tracks.

The IC is requiring the hazardous materials group to develop a primary and secondary plan.
Nonintervention is not a desired operational mode.

Container data: Initial reports indicate they are DOT 111J100W1 general service tank cars and
box cars. There are multiple cars involved in this scenario.

Environmental data: The community has a population of approximately 295,000.

There is a major university located approximately 1 mile to the northwest, and the major
downtown business district is located approximately 1 mile to the northeast. Wetlands surround
the railbed.

The soil has a relatively high clay content at the surface and generally rests on a limestone base.
The incident occurs on a Saturday in September. The temperature is expected to range from 68 F

(20 C) to 85 F (29.4 C). Humidity is expected to range from 68% to 92%. The skies will be
sunny, hot and hazy with winds at 5 to 8 mph from the southwest.
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Scenario 2

At 11:00 a.m. on a Monday in mid-March, personnel of the D & L Paper and Pulp Company
opened a mechanical transfer valve for Chlorine Dioxide Tank 2 (the middle of three vertical
pressurized storage tanks) to pump product into the manifold system. After about five minutes of
flow, an explosion was heard. As personnel ran to find out what happened, a cloud was seen
forming inside the dike area. There is an emergency shut-off valve for the chlorine dioxide tanks
on the east wall of the office building.

It was also determined that a section of 4-inch piping, about 3 feet downstream from the tank
shut-off valve, was split longitudinally to a point about 6 feet from the manifold for all three
tanks. There is a heavy flow of reddish-brown liquid coming from the pipe, and a pool of product
is forming within the dike. Conditions deteriorated rapidly in the area, and company personnel
were forced to evacuate the area.

It is reported that two other company crews had been offloading a tank car of 50% sodium
hydroxide solution into Tank 1 as well as offloading a tank car of chlorine. The tank car
personnel were forced to evacuate the area before the product offloading process could be
stopped.

The chlorine car is directly connected to the horizontal fixed storage tanks next to the siding. The
tanks are equipped with spring-loaded pressure relief devices. The piping leaves the storage area
and proceeds to the digesters in overhead pipe racks.
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Reconnaissance also reports two pallets are exposed to the vapor cloud; one with four 55-gallon
plastic drums of UN 1789 and the other with four 55-gallon steel drums labeled UN 1090 next to
the northeast corner of the facility.

The IC is requiring the hazardous materials group to develop a primary and secondary plan.
Nonintervention is not a desired operational mode.

Container data: The low-pressure, stainless-steel, vertical storage tanks are built with a dome
roof and a fiberglass lining. Each tank has an 80,000-gallon water capacity. Each tank has a 4-
inch, spring-loaded, pressure relief valve with an attached vent stack.

The horizontal chlorine tanks have 18,000-gallon water capacity. They are filled from railroad
cars on the siding that runs into the facility. Each tank also has a spring-loaded, pressure relief
valve and is manifolded for supply to the facility through overhead piping to the digester.

Pipe bridges carry the piping systems to appropriate locations throughout the facility.
Nonbulk containers at the facility include 55-gallon drums made of plastic and steel.

Environmental data: D & L Paper and Pulp is a paper and pulp facility that starts with wood
chips and produces both finished paper and bleached pulp. It employs 600 workers and operates
three shifts, 24 hours a day, seven days a week.

Ace Chemical manufactures chlorine and chlorine salts. Most of its shipping takes place by rail,
from a siding that runs through the D & L Paper and Pulp facility across the street. Ace Chemical
employs 100 workers also working three shifts, 24 hours a day, seven days a week.

The area west of the two facilities is light industrial. North of the facilities is a rail yard serving
the Central & Columbia Railroad. To the east of the facility is the Central City Coliseum
Entertainment Complex. The complex has a variety of venues including a concert hall, aquatics
center and a multipurpose arena. Depending on the time of day and venues booked, there may be
up to 30,000 people in attendance.

The incident occurs at 11:00 a.m. on a Monday in mid-March. The winds are breezy from the
southwest at 9 mph, with a temperature of 68 F (20 C) and a humidity of 89%.
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Scenario 3

At about 5:30 a.m. on a Friday morning, a DOT 407 cargo tank hauling epichlorohydrin (UN
2023) was heading east on Interstate 222 onto the exit ramp for Route 220. The cargo tank exited
onto Route 222. A 53-foot straight box trailer moved into the middle lane to allow the DOT 407
to merge onto Route 222. A pickup truck swerved into the lane directly in front of the box trailer.
As the tractor of the box trailer slammed into the pickup truck, the rig lurched to the left and
struck the cargo tank. Both rigs skidded to the left. The cargo tank rolled onto its left side, and
the nose of the tank struck and slid along the concrete median barrier. At the same time, the box
trailer jackknifed and one of the rear doors swung open.

The cargo tank and the box trailer came to rest in a pile just south of the bridge over Interstate
222. There were 10 30-gallon UN 1H2 containers (with UN 2672 labels) and four UN 13H3
flexible intermediate bulk container (FIBC) (with Dangerous When Wet, UN 1436 labels)
containers in the box trailer at the time of the accident. Four of the 1H2 containers fell as the box
trailer swung around and now are lying on the highway. There are also two pallets in the truck
that are damaged, one with 40 5-gallon pails labeled UN 1490 and another with four 55-gallon
stainless-steel drums labeled UN 1830.

First arriving units report that the pickup truck is severely damaged and sitting on the shoulder.
The driver of the box trailer appears to be trapped in the cab. The drivers of the pickup truck and
the cargo tank have extricated themselves and have nonlife-threatening injuries. The cargo tank
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driver has the shipping papers, but the box trailer’s shipping papers are still in the cab with the
driver. There is a small pool of liquid, approximately 10 feet by 15 feet, forming at the front of
the cargo tank’s tractor and there are several smaller pools of liquid surrounding each of the 1H2
containers that have fallen from the box trailer.

The IC is requiring the hazardous materials group to develop a primary and secondary plan.
Nonintervention is not a desired operational mode.

Container data: One tractor trailer involved in this incident is a stainless-steel DOT 407 cargo
tank with a capacity of 7,000 gallons. The other tractor trailer is a 53-foot box trailer. The other
involved containers are nonbulk and intermediate bulk containers.

The nonbulk containers are marked UN 1H2/X180. The intermediate-bulk containers are marked
UN 13H3/08.21/USA/LDM/0/1000.

Environmental data: This incident occurs in Central City, an urban area where Route 220
crosses over Interstate 222. Both routes are heavily traveled. When traveling westbound on
Interstate 222, one travels under the Route 220 interchange, which has entrance and exit ramps.

In the immediate area surrounding this interchange, there is a large residential neighborhood
directly to the west. Between Route 220 and the residential neighborhood is a small lake where
an endangered species of frog has recently been found. To the east of Route 220 is Jana’s
Restaurant (a large-capacity restaurant and lounge), a series of small commercial buildings and a
strip mall.

The temperature is 58 F (14.4 C) and 98% humidity. The skies are partially overcast with light
and variable winds (1 to 5 mph) from the northeast.
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Scenario 4
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The local time is 12:00 p.m. There has been a report of “strange odors” in the area of
Battleground Avenue and the Central City Park. Central City 911 receives information that a
lawn care truck seems to be creating a visible cloud and is circling the park area. The traffic in
the area is becoming heavy with approximately 5,000 people expected to attend the Family Fun
Day celebration at Central City Park. Additionally, there is a highway incident involving
hazardous materials that has taxed the Central City Fire Department in addition to several
surrounding fire departments for the previous four days and is demobilizing at this time. The
governor, who is barnstorming this area by bus, will be attending the Family Fun Day at
approximately 1:00 p.m. Central City 911 reports that a passerby saw a man “in distress” run into
the park restroom from a pickup truck in the parking lot with many different “chemical
containers” in the bed of the truck, including a fogger device that is still activated.

Radio station WSAD received a letter and notified Central City 911 at about the same time as the
strange odor report. WSAD also received a telephone call from the “Red White and Blue Militia”
stating that they sent the letter and that they “will prevail.” The letter is picked up by the Central
City Police Department and taken to the police department headquarters. It states that taxes need
to go down, illegal wiretapping of citizens must stop, and that “Big Brother” needs to back off so
that all can live in peace and harmony. A Central City Police Department officer has found a
semiconscious person in the one of the park’s restrooms mumbling something about “Red White
and Blue Forever!!!”

The IC is requiring the hazardous materials group to develop a primary and secondary plan.
Nonintervention is not a desired operational mode.

Container data: In the bed of the pickup truck, plastic jugs, 55-gallon plastic drums, small glass
jars and heavy cardboard boxes are found. Along with the chemicals, there are large mixing tubs,
portable pumps and spraying equipment. Labels indicate the following materials: Folidol,
chlordane, Weedone 638, CEES 97%, Tc-99.
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Environmental data: The weather is hot, hazy and humid with projections for the temperature
to rise from 75 F (23.9 C) in the morning to 98 F (36.7 C) in the afternoon with 98% humidity
and an 80% chance of thunderstorms. The wind is from the southwest at 5 mph.
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Scenario 5
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Neighbors report “strange odors” coming from a house at 175 Meadow Road in Central City and
that there seem to be a lot of short-stay visitors at all hours. The windows are usually shaded
with little light seen from the home. The house has no air conditioning, and power has been
disconnected. A generator and extension cords provide power from the garage.

One neighbor reported that a young woman she spoke to from the front door told her that they
are planning to grow castor plants for oil in the backyard of the property. The residence appears
to be currently vacated. None of the neighbors have seen any activity for a couple of days.

Radio station WSAD received a letter and notified Central City 911 at about the same time as the
strange odor report was received. They received a call from the Animal Liberation Front (ALF)
stating that they sent a letter to the Central City Police Department demanding that all domestic
and farm animals be immediately freed “or else.” The letter was received by Central City Police
Department. The letter further states that “oppressors will be punished” if their demands are not
met in 24 hours.

The IC is requiring the hazardous materials group to develop a primary and secondary plan.
Nonintervention is not a desired operational mode.

Container data: There are several 5-gallon plastic pails; numerous consumer packages made of
cardboard, paper and metal; and amber-colored glass bottles. There are miscellaneous types of
laboratory glassware and equipment in the kitchen of the home. The police department reports a
lot of garbage and discarded/empty containers in the home and strewn about the property.
Reconnaissance reports the following labels found: red phosphorous, iodine crystals, oleum,
acetone, trichloroethylene.
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Environmental data: The weather is hot and humid with projections for the temperature to rise
from 75 F (23.9 C) in the morning to 98 F (36.7 C) in the afternoon with 96% humidity. There is
an 80% chance of thunderstorms. The wind is from the west at 5 mph.
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ACTIVITY 6.1 (cont’d)

Incident Command System Form 215A-CG, Incident Action Plan Safety Analysis
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SUMMARY

FEMA SUMMARY

» Review of roles and responsibilities.
» Best practices.

Slide 6-17

* What have you learned in this
unit?

* Do you have any questions?

Slide 6-18
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SUPPLEMENTAL MATERIALS
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Unit 6 Supplemental Materials
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Hazardous Materials Team Position Checklists

RFAETD e Hazardous Materials Group Supervisor

MATERIAL
UNIT

Date: Incident Number:

Command Structure and Assignments

Name Communication Channel
Incident Commander (IC)

Hazardous Materials Group Supervisor

Entry Leader

(if needed)
Site Access Control Leader

(if needed)
Safe Refuge Area Manager

(if needed)
Assistant Safety Officer Hazardous Materials

Decontamination Leader

Reference Specialist
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HAZARDCUS
MATERIAL
UNIT

Isolation:
[ ] Establish Perimeters
[ ] Establish Zones
[ ] Deny Entry
[ ] Protect Public/Evacuate
[ ] Withdraw from the areca
Weather:
[ ] Wind Direction & Speed
] Temperature
] Humidity
] Conditions (clear, clouds, rain, etc.)
] Forecast Conditions
Identification:
] Obtain Shipping Documents
] Presence of Placards and Labels
] Reconnaissance/Investigation
] Research Tech. Assigned
] Witness’ Interview
] Property Rep. Interview
] Pre-Plan Review
] MSDS Review
[ ] Chem-Trec 1-800-424-9300

[
[
[
[

[
[
[
[
[
[
[
[

Hazardous Materials Group Supervisor

Tactical Checklist

Notification:
[ ] Additional Fire Companies
[ ] Emergency Management
[ ] Environmental Health
[ ] Storm Water Services
[ 1EMS
[ ] Law Enforcement
[ ] NCDOT/GDOT
[ ] PIO (Media, Emer. Brdcast)
[ ] GFD Staff/Safety Officer
[ ] Recovery Contractor
Safety:
[ ] EMS Requested
[ ] PPE Level *ASOHM
[ ] Decontamination *ASOHM
[ ] Safe Refuge Area needed?
[ ] Site Access Control needs?
[ ] Pre-Entry Vitals *ASOHM
[ ] Pre-Entry Safety Briefing
[ ] Communications *ASOHM
[ ] Air Monitoring *ASOHM
[ ] Material Sampling*ASOHM

* ASOHM indicates that these functions will be performed by the Assistant Safety
Officer- HazMat, in coordination with the HM Group Supervisor.

Hazards of Substances Identified:

[ ] Toxic [ ] Flammable [ ] Reactive [ ] Corrosive (pH) [ | Pyrophoric [ ] Hypergolic
[ ] Irritant [ ] Asphyxiant [ ] Explosive [ ] Oxidizer [ ] Radioactive [ ] Water Reactive

[ ] Other Hazards
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RFAETD e Hazardous Materials Group Supervisor

MATERIAL
UNIT

Incident Course/Harm Estimation
Type of Incident:  Spill [ ] Leak [ ] Fire [ ] Other [ ]
Type of Release/Spill:  Gas/Air [ ] Liquid/Surface [ ] Liquid/Water [ ] Solid/Surface [ ]

Expected Course:  Remain as is [ ] Increase spill/leak quantity [ ] Container Failure [ ]
Fire [ ] Explosion/Bleve [ ]

Exposure Potential: ~ None [ ] Moderate [ | High [ ]
Exposure Type: Fire [ ] Chemical [ ] Contaminated Smoke [ ]

Contamination Potential: Public [ ] Responders [ | Victims [ | Environment [ ] Property [ ]

Strategic Options

Spill/Leak Considerations: [ ] Overpack
Spill: [ ] Clamping line/hose/piping
[ ] Gas/Air

[ ] Ventilation Fire Considerations:

[ ] Vapor Dispersion
[ ] Vapor Dissolution
[ ] Liquid/Surface
[ ] Blanketing
[ ] Diking
[ ] Absorption
[ ] Adsorption
[ ] Retention
[ ] Liquid/Water
[ ] Damming
[ ] Diversion
[ ] Booming
[ ] Absorption
[ ] Solid/Surface
[ ] Blanketing
Leak:
[ ] Remote Shut-offs
[ ] Emergency Shut-offs
[ ] Plugging
[ ] Patching
[ ] Product Transfer/Offload

[ ] Extinguishment

[ ] Controlled Burn-off

[ ] Flaring Operation

[ ] Exposure Protection

Incident Termination:
[ ] Clean-up Operation

[ ] Off Loading Operation

[ ] Container Stability

[ ] Returning Co. in Service

[ ] Cost Recovery Information

[ ] Debriefing Session

[ ] Hazard Communication

[ ] Critique
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RFAETD e Hazardous Materials Group Supervisor

MATERIAL
UNIT

Site Specific Information

Incident Location:
Facility Name

Address

Property Representative/Responsible Party:
Name

Address

Telephone

Shipping Company:
Name

Address

Telephone

Carrier Company:
Name

Address

Telephone

Insurance Company:
Name

Address

Telephone

Nature of the Problem:

Transportation: Veh. Accident[ ] Railway [] Water [] Air [1]

Fixed Facility: Residential [] Manufacturing [ | Educational [ ] Business [ ]
Storage [] Agriculture []

If Highway transport Incident:

Driver Name Drivers Lic. #

Tractor:  Lic Number State Owner Applied #

Trailer:  Lic Number State Owner Applied #

If Railroad incident:
Railroad Name

Conductor/Engineer Name

Miscellaneous transporter info:
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Product/Container Information:

1. Product UNID #

Container Type Pressure

Est. Spill/Leak Remaining Product
2. Product UNID #

Container Type Pressure

Est. Spill/Leak Remaining Product
3. Product UNID #

Container Type Pressure

Est. Spill/Leak Remaining Product

Miscellaneous Container Info:
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AZREDGLS Hazardous Materials Group Supervisor

MATERIAL
UNIT

Hazardous Materials Group Supervisor Miscellaneous Event Log

Time Actions
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HAZARDCUS
MATERIAL
UNIT

Site Sketch:

Hazardous Materials Group Supervisor
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HAZARDOUS Hazardous Materials Group Supervisor

MATERIAL
UNIT

Incident Debrief Checklist

Time Action Additional Notes

Materials Involved Communicated to
Personnel

Exposures Recorded

Signs and Symptoms of exposure
communicated to personnel

Document equipment and apparatus
used

Document equipment and apparatus
out of service

Ensure proper handling of
contaminated equip and garments

Any conditions remaining requiring
additional attention

Assign personnel to gather
information for PIA

Summarize activities and identify
needs for follow-up

Positives and negatives actions for the
operation
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HAZARDOUS Hazardous Materials Safety Officer

MATERIAL
UNIT

Command Structure and Assignments

Name Communication Channel
Incident Commander (IC)
Hazardous Materials Group Supervisor
Entry Leader
(if needed)
Site Access Control Leader
(if needed)
Safe Refuge Area Manager
(if needed)
Assistant Safety Officer Hazardous Materials
Decontamination Leader
Reference Specialist

Safety Checklist

ICS 208 Completed Y[ ] N[] | Entry Team Tools Identified Y[] N[]
Appropriate PPE Identified Y[ ] N[ ] | Monitoring and Sampling Needs? | Y[ ] N[ ]
Decontamination Setup and Y[] N[ ] | SCBA Pressure Checked Y[] N[]
Ready

Appropriate Decontamination Y[ ] N[] | Entry Team Radios Tested Y[] N[]
Identified

EMS Transport On Scene Y[ ] N[ ] | Final PPE Check Performed Y[] N[]
Communications Needs Y[ ] N[] | Site Security Established Y[] N[]
Identified

Hazmat Medical/Rehab Y[ ] N[] | Post Entry Vital Signs Taken Y[] N[]
Established

Pre-Entry Vitals Taken Y[ ] N[ ] | Decontamination Completed Y[] N[]
Pre-Entry Briefing Conducted Y[ ] N[ ] | Exposure Reports (If applicable) | Y[] N[]

Personal Protective Equipment Level:
Hot Zone/Entry
Decontamination
Fire Control
EMS/Medical
Public Protection Measures:
[ ] Evacuation Distance  Initial Downwind
[ ] Shelter in place Initial Downwind
Refuge Locations
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HAZARDOUS Hazardous Materials Safety Officer

MATERIAL
UNIT

Assistant Safety Officer — Hazardous Materials Miscellaneous
Event Log

Time Actions
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HAZARDCUS

MATERIAL
UNIT

Hazardous Materials Safety Officer

Entry Team Time Log and Bottle Pressures

Time Actions Pressure Personnel
Back-up Team Time Log and Bottle Pressures
Time Actions Pressure Personnel
Decontamination Personnel Time Log and Bottle Pressures
Time Actions Pressure Personnel
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AZREDGLS Hazardous Materials Reference Technical Specialist

MATERIAL
UNIT

Date: Incident Number:

Command Structure and Assignments

Name Communication Channel
Incident Commander (IC)

Hazardous Materials Group Supervisor

Entry Leader

(if needed)

Site Access Control Leader

(if needed)

Safe Refuge Area Manager

(if needed)

Assistant Safety Officer Hazardous Materials
Decontamination Leader

Reference Specialist

Product Name: Formula:
Synonyms:
Identification: U.N. # STCC #
U.N. Class EPA #
CAS #

Initial Isolation Distance: Secondary
NFPA 740 Designations  Health Flammability Reactivity
(NFPA Black Book) Special
Status of Release: []None []On-going []Completed []Unknown
Quantity of Release: Quantity Remaining:
Reportable Quantity:
(Cameo)
Weather: Wind Speed/Direction Temp.

Inversion []Y []N Humidity
Physical Color Flammability: LEL
Properties:
(NIOSH, CHRIS,  Phys. State UEL
MSDS, NFPA) Phys. Form Flash Pt.

Ph Ign. Temp.

(<1 Floats, >1 Sinks in Spec. Grav. Explosive Y/N

water)

(< Rises, >1 Setllesinair) — Vap_ Dens. Decomposition Y/N

l(;f)omm/Hg:l Am=147"" Vap. Press. Ionization Potential
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AZREDGLS Hazardous Materials Reference Technical Specialist

MATERIAL
UNIT

Solubility Toxicity: TLV

Boiling Pt. PEL

Melting Pt. IDLH

STEL

Reactive Properties: Oxidizer CEILING
Answer Y/N Water Reactive LD50

Pyrophoric LC50

Corrosive Route of exposure

Polymerization Target organs

Explosive Carcinogenic
Container Data:
Number: Type: (tanker, drum, tote, etc.) Size:
Compartment # (if applicable): Pressure rating:

Other information:

Reactive with:

If Radioactive: Form of Material: [ ] Alpha [ ]Beta []Gamma
Monitor Reading (specify R/hr,mR/hr)
Evacuation Area

Personal Protective Equipment Level: A[] B[] C[] DJ]

Suits Source/Time Source/Time Source/Time
HPS
VPS
Chemrel
Barricade
Tychem 9400
Tyvek 23P
Turn-out Gear
Gloves
HPS/VPS
Butyl
Nitrile
Latex
Kevlar
Boots
Beta
Turn-out
(found in Cameo, Tomes (Hazard Text),GFD Entry Officer Book Compatibility Charts)
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Air Sampling Readings:

1.

l.
l.
l.

HAZARDCUS
MATERIAL
UNIT

Meter & CF:

Hazardous Materials Reference Technical Specialist

Actual reading

Meter & CF:

Actual reading

Meter & CF:

Actual reading

Meter & CF:

Actual reading

Converted Reading
Converted Reading
Converted Reading
Converted Reading
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AZREDGLS Hazardous Materials Reference Technical Specialist

MATERIAL
UNIT

Entry Team Time Log and Bottle Pressures

Time Actions Pressure Personnel

Back-up Team Time Log and Bottle Pressures

Time Actions Pressure Personnel

Decontamination Personnel Time Log and Bottle Pressures

Time Actions Pressure Personnel
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HAZARDCUS
MATERIAL
UNIT

Hazardous Materials Reference Technical Specialist

Research Specialist Miscellaneous Event Log

Time

Actions
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H

Date:

AZARDOUS
MATERIAL
UNIT

Hazardous Materials Resources Officer

Incident Number:

Consumables Used

Quantity

Item Description
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RFAETD e Hazardous Materials Resources Officer

MATERIAL
UNIT

Post Incident Checklist

Cost Recovery Form Completed

Equipment Decontaminated

Level A Suits Decontaminated

Level A Suits Tested

Level A Suit Logs Completed

Suits Repairs Completed (As Required)

Monitoring Equipment Calibrated (As Needed)
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HAZARDOUS Hazardous Materials Medical Officer

MATERIAL
UNIT

ICS Form 206, Medical Plan Completed

Medical and Health Plan Worksheet

Product Name:

Signs and Symptoms:

First Aid needed:

Product Name:

Signs and Symptoms:

First Aid needed:

Product Name:

Signs and Symptoms:

First Aid needed:

Rehab needs

Medical Triage,
Treatment, and
Transport Area

This form and the Medical Monitoring form should be transferred to emergency medical
services (EMS) provider upon their arrival. A copy should also be maintained with
Assistant Safety Officer — Hazardous Materials
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HAZARDCUS
MATERIAL
UNIT

Hazardous Materials Medical Officer

Medical Monitoring Form

Name: Date:
Vital Exclusion Pre-Entry | Post-Entry | 10 min. Post | Intervention
Level thresholds
Time Previous Entry
within 1 hour
BP Systolic > 190mm Hg Systolic decrease
Diastolic > 105mm 20mm @ 2 min
Hg
Pulse > 220 - (age x >85% maximum
0.7) pulse rate
Respirations >24
Temp. Core: >100.5 or < >101 Oral
P 98 Oral: > 99.5 or >102 Core
<97
LOC Alert and Oriented: Disoriented,
Time, Location, fainting
Person, Event
Skin No open sores, Burns, blisters, skin
.. wounds, or rashes eruptions
Condition
Med. Hx. Altered LOC
Vomiting, Within past 72 Nausea, chest pain,

diarrhea, fever,
heat exposure

hours

dizziness

Last meal & No Heavy ETOH
ETOH past 24 hours
consumption
Weight >10% weight loss
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HAZARDCUS
MATERIAL
UNIT

Medical Monitoring Form

Hazardous Materials Medical Officer

Name: Date:
Vital Exclusion Pre-Entry | Post-Entry | 10 min. Post | Intervention
Level thresholds
Time Previous Entry
within 1 hour
BP Systolic > 190mm Hg Systolic decrease
Diastolic > 105mm 20mm @ 2 min
Hg
Pulse > 220 - (age x >85% maximum
0.7) pulse rate
Respirations >24
Temp. Core: >100.5 or < >101 Oral
P 98 Oral: > 99.5 or >102 Core
<97
LOC Alert and Oriented: Disoriented,
Time, Location, fainting
Person, Event
Skin No open sores, Burns, blisters, skin
.. wounds, or rashes eruptions
Condition
Med. Hx. Altered LOC
Vomiting, Within past 72 Nausea, chest pain,

diarrhea, fever,
heat exposure

hours

dizziness

Last meal & No Heavy ETOH
ETOH past 24 hours
consumption
Weight >10% weight loss
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HAZARDCUS
MATERIAL
UNIT

Hazardous Materials Medical Officer

Medical Monitoring Form

Name: Date:
Vital Exclusion Pre-Entry | Post-Entry | 10 min. Post | Intervention
Level thresholds
Time Previous Entry
within 1 hour
BP Systolic > 190mm Hg Systolic decrease
Diastolic > 105mm 20mm @ 2 min
Hg
Pulse > 220 - (age x >85% maximum
0.7) pulse rate
Respirations >24
Temp. Core: >100.5 or < >101 Oral
P 98 Oral: > 99.5 or >102 Core
<97
LOC Alert and Oriented: Disoriented,
Time, Location, fainting
Person, Event
Skin No open sores, Burns, blisters, skin
.. wounds, or rashes eruptions
Condition
Med. Hx. Altered LOC
Vomiting, Within past 72 Nausea, chest pain,

diarrhea, fever,
heat exposure

hours

dizziness

Last meal & No Heavy ETOH
ETOH past 24 hours
consumption
Weight >10% weight loss
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HAZARDCUS
MATERIAL
UNIT

Medical Monitoring Form

Hazardous Materials Medical Officer

Name: Date:
Vital Exclusion Pre-Entry | Post-Entry | 10 min. Post | Intervention
Level thresholds
Time Previous Entry
within 1 hour
BP Systolic > 190mm Hg Systolic decrease
Diastolic > 105mm 20mm @ 2 min
Hg
Pulse > 220 - (age x >85% maximum
0.7) pulse rate
Respirations >24
Temp. Core: >100.5 or < >101 Oral
P 98 Oral: > 99.5 or >102 Core
<97
LOC Alert and Oriented: Disoriented,
Time, Location, fainting
Person, Event
Skin No open sores, Burns, blisters, skin
.. wounds, or rashes eruptions
Condition
Med. Hx. Altered LOC
Vomiting, Within past 72 Nausea, chest pain,

diarrhea, fever,
heat exposure

hours

dizziness

Last meal & No Heavy ETOH
ETOH past 24 hours
consumption
Weight >10% weight loss
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HAZARDCUS
MATERIAL
UNIT

Hazardous Materials Medical Officer

Medical Monitoring Form

Name: Date:
Vital Exclusion Pre-Entry | Post-Entry | 10 min. Post | Intervention
Level thresholds
Time Previous Entry
within 1 hour
BP Systolic > 190mm Hg Systolic decrease
Diastolic > 105mm 20mm @ 2 min
Hg
Pulse > 220 - (age x >85% maximum
0.7) pulse rate
Respirations >24
Temp. Core: >100.5 or < >101 Oral
P 98 Oral: > 99.5 or >102 Core
<97
LOC Alert and Oriented: Disoriented,
Time, Location, fainting
Person, Event
Skin No open sores, Burns, blisters, skin
.. wounds, or rashes eruptions
Condition
Med. Hx. Altered LOC
Vomiting, Within past 72 Nausea, chest pain,

diarrhea, fever,
heat exposure

hours

dizziness

Last meal & No Heavy ETOH
ETOH past 24 hours
consumption
Weight >10% weight loss
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HAZARDCUS
MATERIAL
UNIT

Medical Monitoring Form

Hazardous Materials Medical Officer

Name: Date:
Vital Exclusion Pre-Entry | Post-Entry | 10 min. Post | Intervention
Level thresholds
Time Previous Entry
within 1 hour
BP Systolic > 190mm Hg Systolic decrease
Diastolic > 105mm 20mm @ 2 min
Hg
Pulse > 220 - (age x >85% maximum
0.7) pulse rate
Respirations >24
Temp. Core: >100.5 or < >101 Oral
P 98 Oral: > 99.5 or >102 Core
<97
LOC Alert and Oriented: Disoriented,
Time, Location, fainting
Person, Event
Skin No open sores, Burns, blisters, skin
.. wounds, or rashes eruptions
Condition
Med. Hx. Altered LOC
Vomiting, Within past 72 Nausea, chest pain,

diarrhea, fever,
heat exposure

hours

dizziness

Last meal & No Heavy ETOH
ETOH past 24 hours
consumption
Weight >10% weight loss
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HAZARDCUS
MATERIAL
UNIT

Hazardous Materials Medical Officer

Medical Monitoring Form

Name: Date:
Vital Exclusion Pre-Entry | Post-Entry | 10 min. Post | Intervention
Level thresholds
Time Previous Entry
within 1 hour
BP Systolic > 190mm Hg Systolic decrease
Diastolic > 105mm 20mm @ 2 min
Hg
Pulse > 220 - (age x >85% maximum
0.7) pulse rate
Respirations >24
Temp. Core: >100.5 or < >101 Oral
P 98 Oral: > 99.5 or >102 Core
<97
LOC Alert and Oriented: Disoriented,
Time, Location, fainting
Person, Event
Skin No open sores, Burns, blisters, skin
.. wounds, or rashes eruptions
Condition
Med. Hx. Altered LOC
Vomiting, Within past 72 Nausea, chest pain,

diarrhea, fever,
heat exposure

hours

dizziness

Last meal & No Heavy ETOH
ETOH past 24 hours
consumption
Weight >10% weight loss
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HAZARDCUS
MATERIAL
UNIT

Medical Monitoring Form

Hazardous Materials Medical Officer

Name: Date:
Vital Exclusion Pre-Entry | Post-Entry | 10 min. Post | Intervention
Level thresholds
Time Previous Entry
within 1 hour
BP Systolic > 190mm Hg Systolic decrease
Diastolic > 105mm 20mm @ 2 min
Hg
Pulse > 220 - (age x >85% maximum
0.7) pulse rate
Respirations >24
Temp. Core: >100.5 or < >101 Oral
P 98 Oral: > 99.5 or >102 Core
<97
LOC Alert and Oriented: Disoriented,
Time, Location, fainting
Person, Event
Skin No open sores, Burns, blisters, skin
.. wounds, or rashes eruptions
Condition
Med. Hx. Altered LOC
Vomiting, Within past 72 Nausea, chest pain,

diarrhea, fever,
heat exposure

hours

dizziness

Last meal & No Heavy ETOH
ETOH past 24 hours
consumption
Weight >10% weight loss
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HAZARDCUS
MATERIAL
UNIT

Hazardous Materials Medical Officer

Medical Monitoring Form

Name: Date:
Vital Exclusion Pre-Entry | Post-Entry | 10 min. Post | Intervention
Level thresholds
Time Previous Entry
within 1 hour
BP Systolic > 190mm Hg Systolic decrease
Diastolic > 105mm 20mm @ 2 min
Hg
Pulse > 220 - (age x >85% maximum
0.7) pulse rate
Respirations >24
Temp. Core: >100.5 or < >101 Oral
P 98 Oral: > 99.5 or >102 Core
<97
LOC Alert and Oriented: Disoriented,
Time, Location, fainting
Person, Event
Skin No open sores, Burns, blisters, skin
.. wounds, or rashes eruptions
Condition
Med. Hx. Altered LOC
Vomiting, Within past 72 Nausea, chest pain,

diarrhea, fever,
heat exposure

hours

dizziness

Last meal & No Heavy ETOH
ETOH past 24 hours
consumption
Weight >10% weight loss
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HAZARDCUS
MATERIAL
UNIT

Date:

Incident Description

Special Knowledge

Required

Entry Team

RIT

Back-Up Team

TAC Channel

Radio Check

Hazardous Materials Entry Officer

Incident Number:

Entry Team
RIT

Back-Up
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HAZARDOUS Hazardous Materials Entry Officer

MATERIAL
UNIT

Entry Team Time Log and Bottle Pressure

Personnel Time Pressure Actions

Rapid Intervention Team Time Log and Bottle Pressure

Personnel Time Pressure Actions
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HAZARDOUS Hazardous Materials Entry Officer

MATERIAL
UNIT

Back-Up Team Time Log and Bottle Pressure

Personnel Time Pressure Actions
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TR Hazardous Materials Decontamination Leader

MATERIAL
UNIT

Date: Incident Number:

Command Structure and Assignments
Name Communication Channel
Incident Commander (IC)
Hazardous Materials Group Supervisor
Entry Leader
(if needed)
Site Access Control Leader
(if needed)
Safe Refuge Area Manager
(if needed)
Assistant Safety Officer Hazardous Materials
Decontamination Leader
Reference Specialist
Substances Involved:
1.
2.
3.
Decontamination Method Selected:
[ ] Dry Decontamination (if so specify)
[ ] Wet/Dry Vac [ ] Tac Cloth [ ] Brushing Off Product [ ] Absorption
[ ] Wet Decontamination
[ ] Soap and Water
[ ] Other
Decontamination Site Selection Checklist
[ ] Located Uphill/Upwind from Hot Zone if possible.
[ ] If unlevel terrain, Entrance is downhill sloping toward the Hot Zone.
[ ] Entry and exit points visible for entry personnel.
[ ] Site is remote from dressing area, for overspray and other cross contamination purposes.
[ ] Site is isolated and secured to prevent civilian personnel from entering.
Decontamination Tactical Checklist
[ ] Water Supply Established.
[ ] Proper Type and Amount of Solution Identified.
[ ] Proper Decontamination PPE Identified, What Level?
[ ] Decontamination personnel briefed on hazards.
[ ] Sufficient SCBA bottles for entry personnel.
[ ] Sufficient Backboards for Immobilized Patients to be Handled.
[ ] Decontamination components set up and ready.
[ ] Medical Group located, accessible to entry teams.
[ ] Contaminated equip. isolated for disposal.
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TR Hazardous Materials Decontamination Leader

MATERIAL
UNIT

Decontamination Personnel:

Company Assigned

Company Assigned

Company Assigned

Company Assigned

Company Assigned

Company Assigned

Company Assigned

PRNANR RN

Company Assigned

Civilians decontaminated on scene:
Name Address and Telephone #
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HAZARDOUS
MATERIAL
UNIT

Hazardous Materials Decontamination Leader

Decontamination Leader Miscellaneous Event Log

Time

Actions

SM 6-67



This page intentionally left blank.



HAZARDOUS MATERIALS OFFICER AND HAZARDOUS MATERIALS SAFETY OFFICER

UNIT 7:
EVALUATING THE PROGRESS OF THE
RESPONSE

TERMINAL OBJECTIVE
The students will be able to:
7.1 Evaluate the progress of the planned response to ensure that response objectives are effective, and

recommend adjustments to the Incident Command System (ICS) Form 208 HM, Site Safety and Control Plan,
accordingly, given the Incident Commander’s (IC’s) objectives.

ENABLING OBJECTIVES
The students will be able to:
7.1 Describe the elements of information collection on scene.
7.2 Identify considerations for evaluating the progress of the response.

7.3 Describe the implementation of new tactics based on the progress of the incident.
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US. Fire
Administration

UNIT 7:
EVALUATING THE PROGRESS
OF THE RESPONSE

Slide 7-1

HAZARDOUS MATERIALS/WEAPONS OF
MASS DESTRUCTION RESPONSE
INFOGRAPHIC

Life safety — incident stabilization — property/environment conservation

Product Facts ( Analyze the problem )
Container . Assess the hazard
m Environment Science Evaluate the consequences
Cause Circumstances \_ Determine response actions
Ve 1es™\
Hazardous Materials Officer
Safety Officer — Hazardous

— Implementihe Materials
Implement the
[ response ] Plan Of Information/Science

Assess
progress

Nenintervention action Resources
i Medical
Offensive .
Defensive Entry Team |
Decontamination

Isolate — notify — identify — protect — control — terminate

Slide 7-2

TERMINAL OBJECTIVE

Evaluate the progress of the planned
response to ensure that response objectives
are effective, and recommend adjustments to
the Incident Command System (ICS) Form
208 HM, Site Safety and Control Plan,
accordingly, given the Incident Commander’s
(IC’s) objectives.

Slide 7-3
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ENABLING OBJECTIVES

» Describe the elements of information
collection on scene.

+ Identify considerations for evaluating the

progress of the response.

» Describe the implementation of new

tactics based on the progress of the
incident.

Slide 7-4
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ACTIVITY 71
Methods for Evaluating Incident Progress
Purpose

Research various methods for evaluating incident progress.

Directions
1. Work in the same small groups formed in Activity 6.1: Implementing the Plan.
2. The instructor(s) will assign one of the following topics:

a. Direct observation (senses).

b. Instrumentation.

c. Law enforcement.

d. Media.
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e. Technical specialists.
f. Periodic reporting.
3. In your small groups, research and discuss the ways that the assigned topic may be used

to evaluate the progress of an incident.

4. Be prepared to share your responses with the class.
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Purpose

ACTIVITY 7.2

Best Practices for Evaluating Incident Progress

Discuss the best practices used by local jurisdictions for evaluating the progress of an incident.

Directions
1. Continue to work in the same small groups as the previous activity.
2. In your small groups, discuss the best practices used by your local jurisdictions regarding

evaluating and reporting the progress of an incident. You may compare the following
types of incidents:

a. Fire.
b. Technical rescue.
c. Hazardous materials.
d. Medical.
e. Wildfire.
3. Be prepared to share your responses with the class.
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ACTIVITY 7.3

Changes to the Plan of Action

Purpose

Practice making appropriate changes to the plan of action based on situational updates.

Directions

1. Continue to work in the same small groups as the previous activity.

2. In your small group, review the assigned inject applicable to the scenario provided to
your small group in Activity 6.1. Assume that initial response objectives have been
completed.

3. Based on the inject, make appropriate changes to the plan of action.

4. Inform the instructor when your small group has completed working through the inject.

5. Repeat steps 2 through 4 until the instructor directs you to wrap up and begin your
presentation, approximately two hours from the start of the activity.

6. Share your group work of all completed injects with the class.
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* What have you learned in this
unit?

» Do you have any questions?

Slide 7-8
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HAZARDOUS MATERIALS OFFICER AND HAZARDOUS MATERIALS SAFETY OFFICER

UNIT 8:
TERMINATING THE RESPONSE

TERMINAL OBJECTIVE
The students will be able to:

8.1 Describe the termination activities for the incident, given a hazardous materials/weapons of mass destruction
(WMD) scenario.

ENABLING OBJECTIVES

The students will be able to:

8.1 Describe the required incident documentation.
82 Describe termination activities.
8.3 Identify considerations for conducting a debrief for incident response personnel.

8.4 Develop a cost recovery analysis.
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L2 :
FEMA vk

UNIT 8:
TERMINATING THE RESPONSE

Slide 8-1

HAZARDOUS MATERIALS/WEAPONS OF
MASS DESTRUCTION RESPONSE
INFOGRAPHIC

Life safety — incident stabilization — property/environment conservation

Product Facts Analyze the problem
Container Sci Assess the hazard
Environment Cence

Evaluate the consequences
Cause Circumstances D

etermine response actions
Ve 1cs™\
p‘r\ngessss | Hazardous Materials Officer

Safety Officer — Hazardous

~— Implement the Materials
(e Plan of

. Information/Science
Nonintervention act|0n Resources
i Medical
Offensive :
Defensive Entry Team
Decontamination

Isolate — notify — identify — protect — control — terminate

Slide 8-2

TERMINAL OBJECTIVE

Describe the termination activities for the
incident, given a hazardous materials/

weapons of mass destruction (WMD)
scenario.

Slide 8-3

SM 8-3



TERMINATING THE RESPONSE

ENABLING OBJECTIVES

» Describe the required incident
documentation.

» Describe termination activities.

+ |dentify considerations for conducting a
debrief for incident response personnel.

* Develop a cost recovery analysis.

Slide 8-4

L. REQUIRED INCIDENT DOCUMENTATION

DOCUMENTATION AND
REPORTING

* Reporting requirements of the
governmental agencies.

» Requirements for compiling incident
reports, filing documents and maintaining
records as defined in the emergency
response plan and/or standard operating
procedures (SOPs).

Slide 8-5

A. Documentation and reporting considerations:
1. Reporting requirements of the governmental agencies.
2. Requirements for compiling incident reports, filing documents and

maintaining records as defined in the emergency response plan and/or
standard operating procedures (SOPs).
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DOCUMENTATION AND
REPORTING (cont'd)

» Steps in keeping an activity log and
exposure records for hazardous
materials/WMD incidents.

* Procedures required for legal
documentation and chain of custody and
continuity described in the SOPs or the
emergency response plan.

Slide 8-6

3. Steps in keeping an activity log and exposure records for hazardous
materials/weapons of mass destruction (WMD) incidents.

4. Procedures required for legal documentation and chain of custody and
continuity as described in the SOPs or the emergency response plan.

INICIDENT COMMAND SYSTEM
FORMS

* Incident Command
System (ICS) Form
211, Incident
Check-In List.

¢ ICS Form 214,
Activity Log.

* |CS Form 208 HM,
Site Safety and
Control Plan.

B. Incident Command System (ICS) forms support evidence for cost recovery and
decision-making throughout the incident to explain actions and associated costs.

1. ICS Form 211, Incident Check-In List.
2. ICS Form 214, Activity Log.

3. ICS Form 208 HM, Site Safety and Control Plan.
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Il COORDINATING HAZARDOUS MATERIALS OPERATIONS FOR POST-
INCIDENT OPERATIONS

POST-INCIDENT
COORDINATION

» Steps required for terminating the
hazardous materials/WMD incident.

* Procedures for transferring command to
the authority having jurisdiction (AHJ)
having responsibility for post-emergency
response operations (PERO).

Slide 8-8

A. Post-incident coordination considerations:
1. Steps required for terminating the hazardous materials/WMD incident.
2. Procedures for transferring command to the authority having jurisdiction
(AHJ) having responsibility for post-emergency response operations
(PERO).
CONTRACTOR/CLEANUP
COMPANY OPERATIONS

* Emergency responders still have
remaining responsibility when turning a
scene over to private contractors.

 All fire investigations should be
considered crime scenes; therefore,
proper crime scene considerations must
be followed.

Slide 8-9

B. Contractors/cleanup company operations.

1. Emergency responders still have remaining responsibility when turning a
scene over to private contractors. Emergency responders need to ensure that
the contractor personnel are competent and licensed. Some jurisdictions
may have regulatory ability over contractors. If a contractor has a problem,
appropriate emergency responders may be called back.
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2. Fire investigations: Many hazardous materials response teams are fire
department based, so they should have a working knowledge of fire
investigation activities, responsibilities and operations. All fire
investigations should be considered crime scenes; therefore, proper crime
scene considerations must be followed.

M. ON-SCENE DEBRIEF

DEBRIEFING

Conduct an effective debriefing.
Include key topics.

Determine the right timing.
Determine who should be involved.
Identify procedures for conducting
incident debriefings.

Slide 8-10

A.

Debriefing considerations:

1. Conduct an effective debriefing.
a. Gather accurate information.
b. Disseminate accurate information.
C. Include all on-scene personnel.

2. Include key topics in a debriefing.
a. Who, what, when, how and why?
b. Hazard communication requirements include:
- Listing the materials involved.
- Signs and symptoms of exposure.

- Actions to be taken by individuals and contact person for
notification of exposure.

- It also may include Critical Incident Stress Debriefing
(CISD) information.
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3. Determine the right timing of a debriefing.

The right time may be at the end of an operational period or the end of an

incident (prior to the release of personnel and equipment).

4. Determine who should be involved in a debriefing.

a. All responders should be included in the on-scene debriefing. It is a

multiagency event.

b. Occupational Safety and Health Administration (OSHA)
regulations require the dissemination of the information to all
personnel on the scene. The debriefing fulfills the OSHA “Right to

Know” requirement.

5. Identify procedures for conducting incident debriefings.

a. Gather accurate information including technical data, specific
occurrences, personnel involved, degree of accomplishment,

exposure information and event timeline.

b. Identify additional needs, especially for additional operational
periods.

C. A sign-in sheet for the debriefing will assist in documentation and
compliance.

WHO IS INVOLVED?

The on-scene debrief
is conducted by a

knowledgeable person. 94 "‘_’

All on-scene <
personnel, if possible,

v —

should attend the on-

scene debrief.
The on-scene debrief

takes the place of the

normal workplace
“Right to Know.”

Slide 8-11

B.

Who is involved?

1. Who conducts the on-scene debrief?

The on-scene debrief is conducted by a knowledgeable person: hazardous
materials Incident Commander (IC), hazardous materials group supervisor
or hazardous materials branch director, possibly with hazardous materials

safety officer’s and information/science officer’s help.
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2. Who attends the on-scene debrief?

a. All on-scene personnel, if possible, should attend the on-scene
debrief, no matter their job, agency or discipline.

b. The on-scene debrief takes the place of the normal workplace “Right
to Know.”

WHAT IS EXPECTED?

+ Distribution of information about
chemical(s) involved.

+ ldentification of signs and symptoms of
exposure: acute and chronic.

» Declaration of one central reporting point
for all agencies to report and track
possible exposures.

Slide 8-12

C. What is expected?

1. Distribution of information about the chemical(s) involved.
2. Identification of signs and symptoms of exposure: acute and chronic.
3. Declaration of one central reporting point for all agencies to report and track

possible exposures.

IV. CRITIQUE

CRITIQUING

* Identify and document:
— Accomplishments.
— Deficiencies.

» Develop recommendations to correct
identified deficiencies.

Slide 8-13
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A. Critiquing considerations:
1. Identify and document.
a. Accomplishments.
b. Deficiencies.
2. Develop recommendations to correct identified deficiencies.

WHO IS INVOLVED?

» The host/lead agency should facilitate the
critique event.

+ Just like a real event, it may require
assistance from the hazardous materials
response team.

+ Staff from the lead agency should attend
the critique, with representatives from
other agencies attending for any
questions.

Slide 8-14

B. Who is involved?

1. Who conducts the critique?
a. The host/lead agency should facilitate the critique event.
b. Just like a real event, it may require assistance from the hazardous

materials response team.
2. Who attends the critique?

Staff from the lead agency should attend, with representatives from other
agencies attending for any questions.
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WHAT IS EXPECTED?

» Look for improvement.

* Document accomplishments, deficiencies
and plans to address deficiencies in the
After-Action Report (AAR) after the
critique.

» Hold the critique 48 to 72 hours post
incident.

Slide 8-15

C. What is expected?

Keep in mind that this is not a blame game. A hazardous materials incident is a
low-frequency/high-consequence event where everyone must learn from the
occurrences of the event.

1. Look for improvement. If it happened once, it can happen again.

2. Include both accomplishments and deficiencies as well as a plan to address
deficiencies to be documented in the After-Action Report (AAR) after the
critique.

3. Hold the critique 48 to 72 hours post incident while facts are still fresh and

before the “stories” begin.

V. POST-INCIDENT ANALYSIS

POST-INCIDENT ANALYSIS

» Process where the documentation
collected during the response phase,
debriefing and critique are assembled and
analyzed for strengths and weaknesses.

* Includes reasons for deficiencies.

* May be done internally, by neighboring
agency or by an independent third party.

Slide 8-16
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Post-incident analysis (PIA) is the process where the documentation collected
during the response phase as well as the debriefing and critique are assembled and
analyzed for strengths and weaknesses.

Reasons for the weaknesses/deficiencies should be included in this process. If
reasons are not identified, then the weaknesses/deficiencies will reoccur.

The PIA may be done internally, by a neighboring agency or by an independent
third party.
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ACTIVITY 8.1
Incident Debrief
Purpose
Practice developing and conducting an on-scene incident debrief for the hazardous materials
response team.
Directions

1. Work in the same small groups formed in Unit 6: Implementing the Plan and Unit 7:
Evaluating the Progress of the Response.

2. Using the scenarios and injects assigned to your group in Units 6 and 7, develop an on-
scene incident debrief.

3. Conduct the on-scene incident debrief for the class. Instructors and students will provide
feedback.
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V.

POST-INCIDENT ANALYSIS (cont’d)

COST RECOVERY
DOCUMENTATION

Benefits.

What is included?

Resources.

Cost recovery responsibilities.

Slide 8-18

D.

Cost recovery documentation.

1.

Benefits.

a. Proper documentation is required to support cost recovery efforts,
as the cost may be challenged by applicable courts, insurance
companies and/or responsible parties.

b. Cost recovery may be utilized for all incidents involving the release
of hazardous materials.

What is included?

Cost recovery documentation may include the cost for equipment,
personnel, overtime and apparatus.

Resources.

a. Worksheets.

b. Price lists.

C. State/local laws.

Cost recovery responsibilities.
a. Who is responsible for the cost?

- The hazardous materials response industry operates on the
“spiller pays” concept. The responsible party must be
identified so cost recovery may occur.

SM 8-15



TERMINATING THE RESPONSE

Federal Motor Carrier Safety Administration’s (FMCSA’s)
Safety and Fitness Electronic Records (SAFER) System
(https://safer.fmcsa.dot.gov/CompanySnapshot.aspx)
provides company safety data and related services to
industry and the public.

Who is responsible for the creation of cost recovery documentation?

The IC is ultimately reponsible for documenting the cost
recovery details.

The hazardous materials officer has the greatest stake in cost
recovery, as cost recovery will normally, and most directly,
affect the hazardous materials response team.

For small- to medium-scale incidents, the hazardous
materials officer (who may be serving as the IC) should
complete the cost recovery documentation.

For large scale or long-term, multioperational period
incidents, a finance/administration branch may be added to
the ICS. If so, cost recovery documentation may be assigned
to the finance/administration branch with significant input
from the hazardous materials officer.

Who enforces and/or supplements cost recovery?

The Environmental Protection Agency (EPA) can pursue
either civil or criminal court actions against the responsible

party.

-- Supplemental Environmental Projects (SEPs) and
mitigation can be part of an enforcement settlement.
SEPs are environmental improvement projects that a
violator voluntarily agrees to perform. These projects
are in addition to actions required to correct the
violations specified in the settlement. The
enforcement settlement may also include restitution
to reimburse local responders for costs or equipment.

-- The Oil Pollution Act (OPA) consolidated the
liability and compensation requirement of certain
prior federal oil pollution laws and their supporting
funds, including the Federal Water Pollution Control
Act (FWPCA), Deepwater Port Act, Trans-Alaska
Pipeline System (TAPS) Authorization Act and
Outer Continental Shelf Lands Act. It also created
the Oil Spill Liability Trust Fund (OSLTF).
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-- Under the OPA of 1990, the owner or operator of a
facility from which oil is discharged (responsible
party) is liable for the costs associated with the
containment, cleanup and damages resulting from
the spill.
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ACTIVITY 8.2
Cost Recovery Analysis
Purpose

Calculate the costs associated with a hazardous materials response for the purpose of cost
recovery/reimbursement.

Directions
1. Continue to work in the same small groups from Activity 8.1.
2. Using the documentation from Units 6, 7 and 8 activities, FEMA’s Schedule of

Equipment Rates, and the Sample Hazardous Materials Cost Recovery Worksheet, which
includes a sample Price List, in the Supplemental Materials section at the end of this unit,
calculate the costs that could potentially be recovered for your incident.

3. Present your cost recovery calculations and supporting evidence justifying the
calculations. Be prepared to discuss how cost recovery could effect change in your own
agencies.
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VI.

SUMMARY

7

FEMA SUMMARY

Required incident documentation.
Coordinating hazardous materials
operations for post-incident operations.
On-scene debrief.

Critique.

Post-incident analysis (PIA).

Slide 8-20

* What have you learned in this

unit?

» Do you have any questions?
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SUPPLEMENTAL MATERIALS
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Unit 8 Supplemental Materials
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FEMA'’s Schedule of Equipment Rates

FEMA's BCHEDULE OF EQUIPMENT RATES

DEFPARTHENT OF HOBELAND SECURITY
FEDERAL EMERGENCY MANADEMENT AGENCYT
RECOWERY DIRECTORATE
PLBLIC ABEIETANCE DIVIEION
WASHINGTON, DT 20472

The raies on this Schedule of Eguipment Rales are for appilcant ownesd equipment in good mechanical conadibion,
mmpleie with all required aSachmenis. Each mie covers all costs sfighle under the Robesrt T. Siafford Disasier Reded
and Emergency Assistnce At 42 ULE.C § 5121, & s=q. for ownership and operation of aquipmiant, Incuding
depredation, overhead, al mainenance, Tisid nepairs, Tuel, lubricants, tres, SSHA equipment and other oosts
Incidenial 1o operation. Standiy sgulpment costs ans not sligise

Equipmant must be 0 actusl oparation pariorming sigibie wonk In orer for nemburssmsnt D be sighis. LABOR
COETE OF OPERATORARE NOT INCLUDED In T rates and should be approed sepamisy from equipment osts

Information regarding e use of Bhe Schedule ks contained In 44 CFR § 206,228 Aliowable Costs. Rabes for equipment
ot Ested will be fumished by FEMA upon requsst. ANy appeals shal be In accodance with 44 CFR § 206 205 Appeas.

THEZE RATES ARE APPLICAELE TO MAJDR DIZASTERS AMD EMERGENCIES
DECLARED BY THE FREZIDENT ON OR AFTER August 15, 2019,

[ I L . I
2013
Coat Updated
Coe Ewmuﬁ Specifications E-Hpﬁnﬂ]' or Slze HP Holes Uit Rafs
5090 | A Compressor Al Delvery 41CFM 090 JHoses incuded hour | § 1.62
Bt Alr Compressor Al Defvery 103 Sl o 30 Hoses included howr | § 5.8
B2 | Ar Compressor A Defvery 130 G 050 |Hoses incuded hour | § 1243
B3 | Ar Compressor Al Delvery 175 Gl 050  |Hoses incuded hour | § 2098
BIL | A Compressor Al Defvery 400 TR 10145 JHoses included hour | § 213
BIS | Ar Compressor A Defvery 57 Ol 10230 |Hoses included hour | § STE
B0E | Ar Compressor Al Delvery 1100 Gl 10 355 |Hoses included hour | § 95,60
BOHT Al Compressor A Defweny 1500 Tl io 500 |Hoses incuded howr | § 28.55
B40 | Armauiance 1o 150 hour | § BB
01 Arbulanos 1o 290 hour | § 4118
B0s0 Ecard, Amow B Traler hounte=d howr | 4.53
B Eocard, Message bE Traler Mounbed hour | § 11.850
5050 |Awger, Porishie ok Diameer 5 In bE howr | § i
BOE1 Auger, Porisbie Hol= Ciameber i8In o413 howr | § 455
InChudess. digper, boom and
BED  |Auger, Tractor Mnd LAy Auger Diameger 35In io13  |mountng hardware. hor | 5 125
InCxies digoer, boom and
mounEng hardware. Add his
rak= o racor rake for el
BE3 | Awger, Tnack Mmid Ay, Auger Se= 2in 10 900 |auger and Tacior ke, hour | § 3453
s Hydraalic Fost Driver hour | § BT
Hortzonfal Directonal Boing
BES | Auger Machine 220X 100 DO-1408 YR-2003 hour | § 1723
Hortzonfal Directonal Boing
BEE | Auger Machine S0 X 100 4 Mwrerage bo 7,000 s hour | § 33.893
BET  |Auger, Direcional Boring Machine Auger, Direcional Boring Mackine 7000 - 90,000 ks 4= LTSI (2013) hour | § 41
BE8 Eushi Hog Bush Hog - Mode] 325 Singie Epindie Rolary Culters hour | § 2061
E05E-1 | Bush Hog Sush Hog - Model 3210 LI, Full, Semi-Mount & Cffset Moded hour | § 28.74
BOGE-2 | Eusi Hog Bush Hog - Model 2815 Fiex 'Wing Fiotary Cutters. howr | § 4347
B0 |Asimeobils 0 130 | Transporing peopies. mie |5 ==
80 Auinmobile 10130 | Transporfing cango. hour | § 1243
B2 Auimobile, Polce o250  |Pabmiing. mile | § (=
BOT3 | Aummobile, Polce 10250 |Stabionary with engine unning. hour | § 16.05
8075 Wolmerycie, Folce miiz | § 0.0
EOTE Auiomiblie - Chevy Tralbiazes Eor8d 285 bo 300 howr | § .55
BOTT | Auimobile - Ford Expediion Fire Command Center EroBocsl V- 350 2015 Kode hour | § 15,652
2re WMRAF Armored REscue WWehics ‘Seach and Resoue MMty Supius Vehicis =MD |Cuaied for operabional mte on Hr ¥ S1.80
Mefut-Theater (MIRary
gl WMRAP STV ‘Sz enice v SS000 Lites 10350  |Cuaisd for operalional mte on H ¥ 48.35
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B0 | AN Terrain Vshicie (ATV) Engine 1100z, 4-Mesl; 307 byre EZ-7E hour | 5 B3
BOE1 | Termmin Wshice (ATV) Engine 1250z, 44Mhes); 21 by TEES hor |3 B.ET
BOED | AN Terrain Vehicie (ATV) Engine 1500z, 4-Mes); 227 byre 5.0-10.0 hour | 5 B.Es
B3 | AN Temmin Wehice (ATV) Engine J00cr, &-Whesl; 347 byre 12-14.0 hor |5 5.3
B8 | AN Temain Vshice (ATV) Engine 3500z, 4-Aes; 247 e 1517 [ K .81
BOEE | AN Temmin Wshice (ATV) Engine 300cr, 444hes); 247 by 1520 hor |5 05
B85 | AN Temain Vshice (ATV) Engine 4000, 4-ARes); 257 by 2528 [ K 12.20
BOET AN Temmin Wehice (ATV) Engine 450cr, 44MNes); 157 by %28 hor |5 1307
B85 | AN Temain Vshice (ATV) Engine G50cc, 4-ARes); 257 by 3540 [ K 13,85
B0 | A Temmin Wshice (ATV) Engine TE0CE, 44Mnes; 157 by 3-45 hour |5 1479
5190 |Earge. Deck Siz= SIwISNT2E 0 JPus by Tug-Scat [ K 200
5111 |Eage Deck Siz= ST 0 JPush by Tug-Soat hour |5 £1.55

112 |Eage. Deck Siz= 12TRsST 0 JPus by Tug-Scat [ K 10857
5113 |Eage Deck Siz= 1E0WaT K" 0 JPush by Tug-Soat hour |5 136,50
5120 |Bcat Tow Siz= EEOTE 7D [sses hour |3 3271
813 |Ecat Tos Biz= B 1S o 1050 [Sses howr | 3 40032
5122 |Bcat Tow Siz= AT S fo 1350 [ssem hour |3 52455
8113 |Ecat Tows Biz= et ) fo 2000 |Sses hoor |5 115185
5134 |Ausbost S 15AGIS Alrboat wisprary unkt 15 400 hour | 5 270
8135 |Auhoat S 15AGIS Alrboat wisprry unkt 150E 425 hor |3 1306
B125 | Swarp Bugay Conguest =0 hour |3 41,3
9130 |Ecat Fow 0 JHewy duty. hor |5 145
5131 |Bcat Funsbout Siz= 1395 B0 |cuboard, hour |3 1255
8132 |Ecat Tender S= 14497 to 100 Jinboard with 360 degres atve. | howr | 5 16.58

133 |Ecat Pus Siz= AT o435 |Fist b hour |3 FETE]
§13¢  |Eeat Pusn S= S0 e lE3s  |Fist hu hor |5 2074

135 |Ecat Pus Siz= EFNISNTE s |Fist hour |3 350
8135 |Bcat Push Slz= BT 7D |Fist hu hour | 5 3523
5140 |Ecat Tug Lengh 15 Ft o 100 howr | 3 47,3
8141 |Eecat Tug Lengh 12 Ft I 175 hor |5 =
5142 |Bcat Tug Lengh EF to 250 howr | 3 =0.10
8143 |Eeat Tug Lengh MR I 320 hor |5 250
g14:  |Ecat Tug Lengh 51 Ft o 700 howr | 3 Fmm
g145 | Jet3n 3-zmaber hour | 5 m
BI46  |immid hor |3 B0
5147 |Bcat Infatsbis Rescus Rx® Zodac o hour | 5 1.13
8148 |Ecat Runsbout 1544 bs 11 passenger mpacky 190250 hor |3 E5.51

‘2000 Johitzon Cuthoard Mokor w 1
5145 |Bcat removaie engine shart 15 hor |3 1.58
8151 |Ermmom, Pavement oo Lengs: 251n o 100 hor 3041
R0 PTirTes WG Lo Tor 10e8
B153 | Ermom, Favement, Mnid Broorm Lengs 72in RS [0 hor |3 524
A Prime: Wicwer Cost for fot

8154 |Emom, Pavemert, Ful Broorm Lengs Bin B == howr | 5 pc o
8155 |Emom, Favement Broom Lengs 72in b3 hor |3 =
B1ET | Swmeper, Favement I 110 hour | 5 TETE
B1SE | Swesper, Fovement o 230 hor |3 fleeTi]
5180 |Eusm I 150 [ K 218
5181 |Bus o 210 hor |5 =
g1E2 B o 300 [ K 385D
5183 | Eiower (Garsoiine power=d Tom Fro Some = hor |5 15.40
B1E3r | Wcsouits Sprayer 205 Adapco Guanan S5 ES 15gai; 350 ks hour | 3 18,83
5184 |Back-Fack Siowsr D44 hor |5 1.53
5185 |Wam-Estind Sowsr 13 [ K .83
B1ET | Chainsw Bar Lengsi=20 1N 30 cuin 27 hour |5 1.31
5188 |Chainssw Bar Lengsn =20 1n 50 cuin [ K 253
B85 |Chansaw Bar Leng=i= 20N 60 cuin 3.4 hour | 5 2

SM 8-28




TERMINATING THE RESPONSE

8120 Chain S Bar Length = 160 25 4 hor | § 1.80
8151 Chain Ea [STIHL) Bar Leng®i= 35 In TS 352 howr | § 173
B182 | Chain Sow, Pole Bar Length = 18I A0cuin 33 howr | 5 210
8153 EXidider mindel 748 E o173 howr | § 5525
13 EXidiger e £48 511 0177 howr | § =44
8185 Cuther, Brush (Culier Sirs Bt b 150 howr | § 118.52
8155 Cutter, Brush (Caulier S Bt o 150 howr | § 134.74
Bis7 Cutter, Brush (Cabler S i0ft b 245 hor | § 14231
(Culter, Brush - 247 hp, 1597 Moo
8138 Eruncher Culler S11 Felier o 247 howr | § 193.95
81249 Loxy Tirader 401t 0 howr | § 1015
5200 Chipper, Brushi (Chipping Capacty &in 035 Traler Mounbed howr | § 897
B Chipper, Brush (Chipping Capacty Sin o B5 Traler Mounbed howr | § 17.05
Bz Chipper, Brushi (Chipping Capacty i2in D100 | Traler Mounbed howr | § 24,53
EX0¥ | Chipper, Bnash \Chipping Capacty 151In 125 || Traler kounbed hoar | 5 3575
B0 Chipper, Brushi (Chipping Capacty 18In I 200 | Traler Mounbed howr | § s0.21
) Loesder - Tracior - Knuckishoom el Barke S55 ML o173 howr | § 158,74
Baa L ceser - e mindel 290 w Euck Saw 50 Inch Bar o 240 howr | § S8 L5
E290 | Clamshel B Dragine, Crowier 145599 bs 235 |Bucket not inciuded In rate. hor |5 134,58
521 Clamshel B Dragine, Croawier 250,000 ks b 520 IEI\.I:I:ErI\:l:I'l\:ldeunme. hoor | § 178.52
E2  |Ciamshel & Dragine, Tnas o240 JBckst not Incuded In rate. hor |5 14705
eyl EOAAG Compacior E\&100AD-3 33 Hour | 8 480
219 |Compecon-2-Ton Favement Roller Singiz Drum Yibminty Compacor 5023 T 28 hor | & 2872
L Coormpeacior o 40 howr | § 1552
L rrg) Compacion, wed, Vibratory Dnam 45 Pius fow Thick howr | § 33.55
H22 | Compacion, Vioramny, Dnam oS hoor 1§ 2402
B3 Compacion, pneuratic, whes] o 100 howr | § 26.90
22325 Compacior, Eanitaton o 30 howr | § 2611
526 Compacior, Eaniaton o 400 howr | § 15483
=27 Compacior, Eanitaton 535 howr | § 26435
528 Compacion, wed, Fneurmalic, Whesl | Hemules FT-11 0,000 k= 11-¥Whesds (Towed | howr | § 1858
C
B2 Compadcion STO-HA0 20,000 ks (Girid Dnam (Towed] howr | § 1622
5240 Fesder, Giriry 035 howr | § IEAT|
el Fstder, Gy L] howr | § 33.55
242 Feader, Gty 075 howr | § EE.1E|
S0 | Dioer, Crowier Coemrn A5 LT oS hoer 1§ 4,20
L ecd | Diozer, Crowier Chpmrn S0 LI ROPST 095 b 05 howr | § EE. 14
=2 Diozer, Crawier o 160 howr | § S8.77|
] Diogeer, Croier b 30 howr | § 153,35
BIsL Diozer, Crawier o 350 howr | § 21847
Mhson Pl CAT D007 {dhic
=5 Diogeer, Croier Protection: EROPS; Typs Sami-U b 574 howr | § 3T
BIEE Diozer, Crawier o 550 howr | § ISBLE
B2sd Dicer, Wihesl o 300 howor | § 5525
51 Dozer, Whesl o 400 howr | § 10122
a2 Dozer, Whesl o 500 howr | § 184,08
BE3 Dazer, Whes In 525 hoor | § 238.31
BEa Eou Soraper 3 hitch aliach for imcion, 2007 Bt 0 howr | § 165
[coes ==t Does not mouge]
BT EBuckes, Camsnel (Capacty 10CY 0 Clamshell & Dragine howr | § 45
Incixes tzeth. Does not Inciude]
g Bucikes, Clamshed (Capacty Z5CY 0 Clamshell & Dragine howr | § 2.81
InCiuxes teeth. Does nof Inciude]
=2 Euciket, Clamsnel Capacty SO oY 0 Clamshell & Dragine howr | § 13.13
S S N INC
573 Bucikes, Clamshed (Capacty TS5 CY 0 Clamshell & Dragine hoor | § il
Does mot InCude Clamshel &
L ] Beaxcief, Dragline Capacty 20CY o Cragiine howr | § 358
Dioes mot Inciude Clamshel &
5276 EBucket, Dragiine (Capacty 5.0 CY 0 Dragine howr | § 5.93
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Ties rl ciane Ciamshel L
5277 Euckef, Dragine (Capacty 0 oY 0 Dragiine howr | § 14.12
Dioes mot inchude Clamshel 4
g Euckef, Dragine (Capacty e oY 0 Dragiine howr | § 18.72
Cravster, Truck & \Whes,
5280 Excvaior, Hydraulic Bucket Capacty 0.5 CY io45  |inchudes buckst howr | § 18.97)
81 Ewrcavarior, Hydraulic Bucket Capacty 10CY fo =0 inchudes buckst. howr | § 35,05
Crawier, Truck & Whesd.
L ) Exmawaior, Hydraullc Bucket Capacty 15CY b 160 |inchades buckst. howr | § SEED
Crawier, Truck & \Winesd.
5283 Excavaior, Hydraulic Sucket Capacty 2.5 CY o285 Jinchaces buckst hour | § 158.85
Z8s Excavaior, Hydraulic Sucket Capacty 4.5CY D420 Jinchaces buckst howr | § a5
Crawier, Truck & Whesi
HZ85 Excavaion, Hydraulic Bucket Capacty T5CY I E50 | InChudes buckst. howr | § 30431
Cravster, Truck & \Whes,
5285 Excvaior, Hydraulic Bucket Capacty 12 CY o 1000  Jinchdes buckst howr | § LEE 4
287 Excavaior 2007 mode] Gradall L3900 11 154 hour | § 162
5288 Excavalor 21003 moded Gradall XL4-900 11 238 howr | § 117.68
HIES | Ewcowator 2005 maocks! Giradall XS 900 ) hour | § 108,03
5250 Trowel, Cononeie Ciameier 48In o 12 howr | § 454
5300 Fork Lt (Capacty 5000 Lbs (=] howr | § 14.73
H301 Fork Lt Capacty L2000 L oS0 hour | § Z1.12
H302 Fork Lt (Capacty 5000 Lis o 140 howr | § 2879
5303 Fork Lt (Capactty S0000 Lis b 215 howr | § E3.25
305 Fork Lt Material hanadier Desed, AT THEEDE SE00-11500 gvar xS k] 3.1- 2.5 Mioni howr | § 4352
5207 Fork Lt Maierial hanadier Ciiesad, CAT TH4EDE 5000 Lbs 4.5 4.5 -4.5 Moo hoa | § SA.93
H308 Fork Lt haterial hanaier Diiessl, AT THEED3 0000 L 117.5 J4.5-4.9 Mion hour | § 55,14
g309 Fork Lt Accessony 2003 ACE Padde Fork 0 howr | § 3.53
53450 Censrair Prime Cuipul 5.5 POV o 10 howr | § .35
5311 Oeneralor Frime Cutput 16 PO in3S hoor | § -1
B33 Genaralor Frime Cuiput [ Lol fo &8 howr | § -4
5313 Qensrakor Frime Cutput 100 =W o125 hour | § 43,50
e Oeneralor Prime Cutput 150 HW o 240 hoor | § 62893
5315 Censrair Prime Cuipul 90 =W o 300 howr | § EE.70
HIHE Oeneraior Frime Cutpul ZB0 FW o 400 howr | § 10334
5317 Oenerabr Frime Cuipul 350 EW o 500 hoa | § 114.23
5318 Oeneraior Frime Cutput 530 W o 70 howr | § 00
5319 Oeneralor Prime Cutput 70 W o 1000 hoor | § e
5337 Oeneraior Frime Cutput 500 FW 1055 howr | § 3385
H338 Oeneraior Frime Cutput SO0 FW 1355 howr | § 2E.15
BI29 | Generabr Erime Cufpul 1000 KW 1o |open howr | § 6.5
330 Oeneraior Frime Cutput 1100 KW 1545 | Op=n howr | § I3.43
g3 Oeneralor Prime Cutput 2500 KN o 3000 hoor | § 553.78
332 Oeneraior Frime Cutput 1,000 Wi o 1685 |Enciosed howr | § L50.TE
H333 Oeneraior Frime Cutput 1,500 K o =00 IEI:I:".E:I howr | § 523.01
B34 Qensrakor Frime Cutput 19000 2500 IEI:I:".I:‘:! hour | § T A
H305 Oeneraior Frime Cutput S0 &3 CpeEn howr | § ]
336 Oenerabr Frime Cuipul 20K E CpeniCiosead hoa | § 18.05
8327 Cencraton Lasge Frime Cuiput S0 N 120 H ] 365
B38| Generaisr iy Duty Frime Cutput OO Ocen i 3 230,00/
Inchues Figid and Articuiate
5330 Graders Mlosdboo Elem 10F D110 Jequiprent howr | § 43,58
a ArDOsme
H331 Qraers Meficadinoand Bz 12 Ft 150 Jeguipment. hour | § £3.63
Inchudes Figid and Articuiate
332 Oraers Mefigicdihoaind Elee 14 Ft howr | § B0.43
350 Hase, Dischame Ciameier 3in howr | § O1E
H3E1 Haose, Dischame Ciameier 4in howr | § 0.24
B33 Hose, Dischame Diareher &in howr | § OLEZ
H3E3 Hose, Dischame Ciameler 8in hoa | § 062
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BIsL Hose, Dischame Diarmeier 121n hour | § 0.az
H3E5 Hose, Dischame Diarmeier 5 In hour | § 1.71
Hi55 Hose, Sucton Diarmeier 3 hour | § 031
5357 Hose, Sucton Diarmeier £In hour | § 037
Hizg Hose, Suclion Cilarmeier &in hoar | § 147
Hi=9 Hose, Suction Diarmeier Bin hour | § 1.1
2150 Hose, Sucton Diarmeier 121n hour | § 1.73
H361 Hose, Suction Diarmeier 5 In hour | § 33
53180 Loaarer, Cramier Bucket Capacty 0.5 CY hour | § 19.59
2381 Liosater, Cramier Sucket Tapacty 15 hour | § 36.87
5382 Liosater, Cramier Sucket Tapacty ZCY hour | § 524
5383 Licaaer, Cronarier Sucket Sapacty 3oy hoar | & 10822
E3gs Licaaer, Cronarier Sucket Sapacty 4 Y hoar | & 123.73
8320 |Loader, Wees Bucket Capacty D5CY howr | 5 20.80
8381 |Loader, Wees Bucket Capacty 1C howr | 5 4133
382 Loader, Wiesl Bucket Tapacty 20Y hour | § 38.10
183 Loader, Wiesl Bucket Tapacty 0¥ hour | § 41T
EIsL Loader, Wies Bucket Tapacty 40Y 237 hour | § TEIT|
H385 Loader, Whes Bucket Capacty 5O =5 hour | § T2.50
HI55 Loader, Wihes Bucket Capacty 6 CY o 305 hour | § 11612
5387 Liosager, Wihesl Sucket Tapacty 7Y io 350 hour | § 1224
358 Liosager, Wihesl Sucket Tapacty BCY fo 530 hour | § 15887
B0 |Loader, Trackor, Whesd Bucket Sapacty oer Y B0 |Cass 280 Superl howr | 5 Er
B490 | Miwer, Cononebe Fortabis Baiching Capacy 100 = el Powered howr | 5 243
241 Mier, Conehe Portabls Baiching Capadty 120% 11 Gasoline Powersd hour | § 4.3
B412  |wiwer, Conorete, Tralier sk Baiching Capadty "o o490 howr | 5 1E.32
B3 Mier, Conorebe, Traller knkd Saiching Capadty 18 &% 025 hour | § AT
B4 Truck, Correte hmsr Albyer Capacty 13 Y io 300 hoor | § 2471
Eadk) HanidHeid, Pavement Breakers L-id 25~50 Libs. ] Air ToolEleciric Power hour | § 112
e Exf*Fropeiied Favement Breaker, 10 FI-E0 | Seif-Propefied (Dissel) hour | § 5.5
B2 Yibrator, Cononeis Hand Hedd iod hour | § 1.63
423 Epreader, Chip Spread Hopper Widih 125 R io 152 hoar | & S0.6T)
424 Epmeader, Chip Spread Hopper Width 165 o S hour | § 12513
B425 | Epreader, Crip, Mnad Hopper Size 5Ft 0B | Traler B tuck mouni=d howr | 5 47T
B430  |Paver, Asprat, Towsd o Dioes rict Inchude Prime Mover. | howr | 5 1257
INCLEs Whes and crasler
B4 Fawer, Asprait i io =0 equipment. hour | § TEA
INCiueEs wies 3 crasler
B432 Fawer, Asprait (i 10125 |equipment hour | § 9657
[P wes ora cawer
B33 FPawer, Asprat (i 10 175 |equipment. hour | § 14452
InCues whes and oosler
el Fawver, Aspralk 35, 000k & Over fo 250 |eguipment hoar | & Z24.M
435 Fick-up, Asphait o 180 hoar | & 8,06
8437  |Pickup, Asphat (Caderapids oR Ma-2 M3 40|  Asprat-Pick-up Machine howr | 5 140,52
8438 |Pickup, Asphatt Slaw-Hrox MAC-330 1B x0| Asprat-Pickup Machine howr | 5 18272
B35 Pick-up, Asphait MY 1000C 1o 275 Asprat-Pice-up Machine hour | § 214.03
2440 Efriper Faint Capacty 4033 o2 hour | § 16.92
Candl Efriper Faint Capacty S0 Ga ioEd hour | § 2424
e Efriper Faint Capacty 120 Gal o122 hour | § 45 25|
25 Efriper, Truck Mimid Faint Capacty 1201 Gal io 450 hour | § E3.35|
a5 Efriper, \Walk-behind Faint Capacty 12 Ga S hour | § 4.23
2002 Leshay Conmveyor Bel
a7 Parver acoessory -Bef Exiension Exi=nsion 24' K 5 =] rawier howr | § L
450 Flow, Emow, Grader Mnid 'idth bz 10 F =] Inchude Graderfor totsl cost hiear 2828
B4Ed Plow, Enow, Grader Mnid 'iiidth 14 A o Inciude Grader for obl oost hour | § [N
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422 Plow, Truck Mintd 'Pilcih 15 A =] Inchude nuck for okl oost hour | § I3
WAt l=eeiing wing. IRCude
B4E3 Flow, Truck Minid 'iiicth o 1E Pt =] knack for fofal oost hox | § 4104,
B4ED Epreader, Eand Mourtng Takml=, Chassis a Thack mot Inchuded howr | § B34
ES Epreader, Eand Llounting Durp Body a Tnack mot Inchuded howr | § 10.55
B457  |Spreader, Eand Mounkrg Truck {10y o Truck rot Included howr | § 13.41
X Epreader, Chemical Capacty ECY b4 Traler & trnuck mounisd. howr | § B.30
EEE] Pump - Trash Pump 10T T Pump L=k $0.000 gof howr | § 7.
84T Pump (Carirfugal, SM purmp: Z7 - 50,000 gaitr. 045 |Hoses not included hour | § 8.31
BT Pump Diaphrag pump - 3,000 galthr. bE Hioese=s ot included howr | § B3
M7z |Pump (CaniTugal, 18M purp 3™~ 15,000 galr. purp 1010 |Hoses not included hoor | 5 B0
4T3 Pump 015 Hoesess not included. hour | § 12,08
B4TL Pump o35 Hoesess not included. hour | § 13.77|
B4TE Pump fo4d Hoesess not included. hour | § 16.965
B4TE Pump 4" - 40,000 galtr. 4" - 40,000 galtr. fo&l Hoses not included hour | § IT AL
BT Pump oS5 Hoesess not included. hour | § 27T
B4TE Pump o140 [Hoeses not included. hour | § 49,84
4Ty Pump D200 [Hoeses not included. hour | § 0.7
8480 Pump D275 |Does mot inchude Hoses. hour | § 833
il Pumg 0350 | Does not Inciude Hoses. howr | § E1.65
B4E2 Pumg D425 | Does not Inciude Hoses. howr | § 250
483 Pumg 0500 | Does not Inciude Hoses. howr | § 11721
il Pumg 0575 | Does not Inchude Hoses. howr | § 136.53
485 Fuame o E50  |Does not Inciaoe Hozes, howr | § 154.88
Sokd T s rale o uck e for
B4B5  |Aerial LAY, Track Mnid Afax. Plaform Height A0 Ft ot It and truck iz hox | § 11.53|
Moid Tl s rake o nack e for
B48T  |Aasrial LML, Truck Bnid Afay. Plafformn Height 51Ft ot 1Pt and truck rals howr | § 21.99
Mok Bl s raie: o Bnack. ke for
B488  |Msrial LML, Tk Bnid My, Plaformn Height B0 Ft il 1Pt and truck s howr | § 35.90|
A CLiaed and T eesroprg.
Aacid i raske b Enuck e for
B483 Mexial LI, Tnack Wi Wax. Piatiomn Load - 500LES &1 F1-100 AL HL vkl 19t amd ruck: rals hour | § 4215
FrCLiSE, | B Sopng,
84580  |Aerial Lt Seff-Propelled Max. Plaform Height ITFRLHE o5 |Scissor. hox | § 512
Artouiated TeesCOping,
B3 Aerial LT, Sef-Fropsiled Mfay. Piafomn Height B0 FLHL 030 |Scissor howr | § 17.33|
Arfoutsbed, Teiescoping,
B4E2 Mevial L, Sef-Propeiled Mdax. Plaifiormn Height 7O FLHR o Scimsor. hour | § 31.57|
B4533 Mevial L, Sef-Propeiled Mdax. Plaifiormn Height 125FLHL io&s Aricusbed and Telesooping. hour | § 56.70
e Mevial L, Sef-Propeiled Mdax. Plaifiormn Height S0P HL D130 |Arfouisbed and Telesooping. hour | § 73.90|
2435 |LGC. Aera LR, Sef-Propeied Mlax. Flatform Loed - 500 Lbs TEXIEE, LFtH 0B8]  |2000 Lbs Capacity hoxr | § =71
Caca] Crane, Truck hnbd Meflax. LTt Capacly 2000 Lites =] e ik rate for botal ot howr | § 16.54|
BT Crane, Truck Mnkd Mlax. Lt Capascity 35000 L =] Inchude nuck rate for okl cost hour | § 347
o] Crane, Truck hnbd Meflax. LTt Capacly 0000 L =] e ik rate for botal ot howr | § 3T A5
FELE] Pumg - TrsPurp (CPE Rating - 106TC 10000 galtr T St Friming Trash Fumg howr | § 7.7
8500 Crane My, LTt Capacity 86T fo =0 howr | § 40.75)
B85 Crane My, LTt Capacity 5 MT o150 howr | § &7.83
B2 Crane My, LTt Capacity SO MT o 200 howr | § 93.95
8503 Crane My, LTt Capacity TOMT o 300 howr | § 180.23
B0 Crane My, LTt Capacity 110 MT b 350 howr | § 8.3
8590 Ew, Conoeie Blade Dismeter iLin o2 howr | § T
8511 Ew, Conoeie Blade Dismeter 25 In 035 howr | § 12.47|
Bs12 Ew, Conoeie Blade Dismeter 48In D ES howr | § 2681
8213 E-mw, Riock Biade Diameher o 100 howr | § 35.13|
BELL Emw, Riock Biade Diameber o 200 howr | § E8.85)
BT Jackrammer [Day) 'Weight Class 2545 Lhs ] Prieuralc Powersd howr | § 1.77|
BE18 Jackrammer (et ‘#eight Class JOEE Lbs o Prieuralc Powersd howr | § pdix]
BEH Ecraper Soaper Capacty 15 CY o 252 howr | § 133.80
L] Ecraper Soaper Capacty 2CY D 365 howr | § 174.30
8533 Ecraper Soaper Capacty 3L CY o =00 howr | § 2 TT
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5234 Ecraper Soaper Capacty 45 oY (== hour | § 35484
B=a0 Loader, Skid-Sieer Cperaking Tapacty 576 - 1250 Lbs io 35 howr | § 2583
g1 Losscier, Skid-Sieer (Dperabing Capacity 1751 - 22200 Lbs 1o 56 howr | 3§ 3547
5242 Losacier, Skid-Seer (Dperabing Capacity 2301 ko 3300 Lbs o 81 hour | § 38.72
BEED Erow Bipwer, Truck irid Capacty E00 Tph o 7S Does; mot Inchude tnuck howr | § IE. 35
BEE1 Erow Biower, Tnuck Bimid Capacty 1400 Tph 0200 | Coes mot include tuck howr | 3§ 472
BEE2 Erow Siower, Tnuck Bimid apacty 2000 Tph 03480 |Coes not inchude ek hour | § 143.88
BEE3 Emow Biower, Tnuck Minid (Capacty 500 Tph o400 | Does not inciude tuck hoo | § 155.93
=558 Emiow Throwver, 'Walk Behind (Cutting \idt 25In =] howr |5 297
£555 Enow Thrower, 'Walk Behind (Culting \AidE &l In ibi5 hox | § 14.47
B250 Emow Biower (Capacty 2,000 Tph o 400 hoor | § ]
8561 Eniow Siower apacty 500 TEn o 500 hour | § 2520
BEE2 Enow Bliower (Capachy 3,500 Tph o 500 howr | § 285 55
BER3 The Vammeas 4500 Enow Remover 26Tt Plow, 200 Broom + Albiast 43K Evmie with Plow & Brsom howr | 3§ 250,00
BEEL The Varmmeas S500 FACI00 TN 20D Eoal Sl Sablaticn, Fedeime hour | § 21200
BER5 Cshniosh Pavement Sweaper FHSeres L4211 Equilipwith Biort hoor | § 230
BER3 Dust Confrol De<o= Unit 1200-2000 gal 173 LS A 1"H 5.5 Hiydno Fump &' 100 1727 hose: howr | § 3.5
Loader and Backhoe Buckes
BT Loader-Eackioe, Wihes Loader Buckes Capacky 0.5 CY o4l Inici e, hoor | § 395
Loader and Backhoe Buckes
B Loaader-Eackine, Whes Loader Bucket Capacky 15 fo T I e, hour | § 33.35
Toer and Sacihoe Ducies
BET2 Loader-Eacknoe, Ahes Loader Bucket Capacky 15CY io 85 i L. howr | § 43485
Lader and Backhoe Buckes
BET3 Licsader-Eackioe, Whesl Loader Bucket Capacky 1.75 CF 115 |inciuded. hour | § 45,55
burmers, Insuisted tank, and
8280 Disiritesfor, Asphait Tank Capacity Mounbed on Tralier 550 Gal 1E circulabing sprary bar. hoor | § 14.97
Thuck Bounisd. Inciudes
burmers, Insuisted tank, and
dinoulabing speayy bar. Inciude
B=81 Disribestor, Asphait Tank Capacity Mounbsd on Tralier 1000 Gal 38 bruck rabe. howr | 3§ 2345
Truck Mounisd. Inciudes
burmers, Insuisted tank, and
circulaling speay bar. Inciude
BEH2 Disribestor, Asphait Tank Capacity Mounbsd on Track 000 Gl bruck rabe. howr | 3§ 33.52
ETHYRE T8 Cisiributor fode -
8583 Disiributor FE348 00 hour | § 43.57
8284 DHsiributor ETNYRE Cuad Chip Spreader 220 howr | 3§ SILET
85550 Traler, Dump (Capacty oY 1] Dioes mol InCiude Prime Mover. hour | § 13.13
8IS Traler, Dump (Capachy 30Ty =] Dipes mot inchude Prime Mover. howr | § 13.37)
BE00 | Trader, Equipment (Capacty 30 Tons o hor |5 16.71
B85 Traler, Equipment apacty 40 Tons <] hour | § 1843
BeO2 Traber, Equipment (Capachy &l Tons =] howr | § 18.30|
803 Traler, Equipment (Capacty 120 Tons 1] hour | § 30.52
|Ciaes & centrugal pump win|
B0 Traler, "Aéafer Tank Capacty 000 Gial =] sump and a rear spraybar. howr | § 1E.85|
Inchues 3 centrigal pump with
BE11 Traler, iaier Tank Capacity 5000 Gal 1] SUMD and a rear spraybar, hour | § 15,4
Inchies & centrugal pumE with
Be12 Traler, "iaker Tank Capacity S0000 Gal 1] SuUmp and a rear sprayhar, hoor | § .76
[RCmes & cenbrlga pue win|
BE13 Traler, iaier Tank Capacity 4000 Gal 1] SUMD and a rear spraybar, hour | § Z8.39
BEL Truck- i¥aber Tanker 1000 gal. ank 17e hoo | § .84
BE20 Tulb Grinder o420 howr | 3§ 58.30
BE21 Tulh Grinder o530 hour | § 148,62
BE32 Tuib Grinder o Tl hoo | § 188.58
BE23 Tul Grinder bz 1000 hour | § 33T
BEIT Horizomtal Grinder Minde] HEE000 530 hoo | § 58.12
BE28 Efump Grinder 1288 Vermesr 80-112 12 hoor | § 48.82
8523 Efump Grinder 24" grinding whes] 110 hour | § 48.31
Traler & truck mounied, Does
BE30 Eprayer, Basd 'Weorting Capacty T Gal io 30 not Include Prime Mowser hoor | § 14.78
BE31 Epryer, Besd 'Wéoriing ‘Capacty 1250 Gal o not Include Prime: Mower. hour | § 15.74,
Trader & truck mounied. Does
BE32 Eprayer, Besd 'Wéoriing Capacty 3500 Gal D115 not Inciude Prime Mower. howr | 3§ 33.52
8533 Muicher, Traller kinid 'Wéoriing ‘Capacty T 1035 hour | § 15.59
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B34 | Muicher, Traler Minid \Working Ciapacty 3 TEH to S5 hour | 5 34
8535 | Muicher, Traler Winid \Working Capacty 20 TFH o 120 hour | 5 33.58
B35 |Soraper Hol Becycier WR 2400 w 7 gal fusl fank 53 hour | 5 HETE
BEIT | Trader CAT Diouiée Seily Sofom-dump Traler 35 O of sod In one dump 330 |43 O of soll =ach bemy hour | 5 =210
Barber Beach Gand Rake G00-DF,
8538 |Rake nowed ] Towed Iby Beach wehide howr | 5 15.78)
"Widcat E2% Cougar Trommel Soreen
8538 | Chioper chipper wbelt 125 hour | 5 35,35
840 | Traer, Cece Trailer Giz= Frdd o Cargo Sz 150 howr | 5 3
841 | Trader, Cece Trailer Giz= Fx i o Cargo Size 240 hour | 5 276
8542 | Traler, Ofce Traller Stz T X T 5] Cargo Sz 200 howr | § 169
843 [Traser Haz-tiat Equipment raer EviE o Iowe: bry Trachor i Locaton hour | 5 38,85
BE4d | Trader, Covered Utity Traler (T X 9 o v bry Traachor i Location hour | 5 B
BE4E | Trader, Dodge Ram £ w0 34" shower fraller- 12 showers 1M hour | 5 30,33
BE4E | Trader, Dodge & o 3T Makbed waier 25,000 MEW 00 fEus-tae hour | 5 .80
|'.'.'Hi-b|:'l'u.{m1:r A 'igheed
8550 | Trencher 040 |mounisd. Crain and Wheed howr | 5 16.91
8551 | Trencher 10B5  |Moured. Croin and Whes howr | 5 29,53
854 | Trencher accessories 2008 Griswoid Trenchbox ] hour | 5 1.5
BE50 | Fiow, Caiie Fiow Depth Hin 1030 hour | 5 13.77]
BE61 | Fiow, Caie Fiow Depth 35in 1o &S hour | 5 40,07/
BEED | Fiow, Cable Fiow Diepth 48 in to 140 hour | 5 44,80/
InChadess Fpdrawiic pole
Mta. Eoor = S0 FY, 12,000 AL algrment atachment. include
BETD | Diesrick, iy Digger Hydraubc Lift Capacity #5500 Lbs 275 |tk raie hour | 5 35.07)
InChadess Fipdrawilc pole
Miax. Boor = S0 FY, 14000 F-Lb algnment atachment. Include
BET1 | Do, Hydruie Digger Hpdraulc Lift Capeacity 26,700 Lbs 390 ek rate howr | 5 612
Sonic Bidegrp Vibratory Flie
72 |Movay £2-50 [28-32 tom Head 134008 178 |Crtver Haour 10920
Truck, Fire <industrisl -11271 Lackder 2-1000g0m Mozses 1-Sach
BEE0  |Asrial Pt PumoTank Capacky 30001000 gail Water or Foam 500 |=de of Pistor Haour 195,30
| 5581 [Truck Fire, Engine Type- [P Tank Capacty 1000GPIE00GaI e, with Pump & Rl hour 140,00
8562 [Truck, Fine Engine Type-2 PumoTank Capaciy SOOGFLY 00 ine, with Pump & Rl hour 132008
o Tank Coogelhy Lo sngs 115129 jHose 11D ST Long 1
FurmpTank Capacity 2000gpmS00ga 450 |eso0gem Montor oz howr | 5 178,00
FumpTank Capacity ' Sr=am 200-250 | Hose 21270 12007 Long howr | 5 154,00
B85 | Truck, Fire, LaddendBtiType-1) FumpTank Capacity S00gEm/ 3005, 100-138 | Hose 2-12°0 1000 Long howr | 5 131.50
8567 | Truck, Fire, Support Waber Tender 51 |Fump/Tank Capacty 300GPMAD0C-ga 115-148 |51 Waler Tender howr | 5 114.50
BSE8 | Truck, Fire, Support Waber Tender 52 |Furmp/Tank Capacty ZODGPMZSICHgal 2 \Waker Tender howr | 5 103.50
B585 | Truck, Fire, Support Waber Tender 53 |Furmp/Tank Cagacty ZO0GPMWHD0CHgal 53 \Waker Tender howr | 5 9.0
8550 | Truck, Fire - Wister Tender Fump Capacty 1000 GPM @150 ps howr | 5 7033
8551 | Truck, Fire, Tanker FumTank Capacity 1250 GPMWZESD0 gal 500 hour | 5 T4.57
8582 |Tnuck Pumper Fump/Tank Capacity 1500 GPM1D00 gal 500 hour | 5 E1.10
8583 |Truck, Fire, Pumper Fump Capacty 2000 GPM howr | 5 5404/
B354 | Truck, Fire Asrial Lacder (TSFE) Fump/Tank Capacity 1S00GFIEDD gal 47 hour | 5 121.00
BI85 | Truck, Fire Asrial Lacier (15071 Ladder lengin 150 FT Mo Fiabior, hour | 5 146,43
856 | Truck, Fire (Rescur) Mo Ladder 330 |Rescure Equpemen howr | 5 6.3
BEST | Truck, Fire, Tactioal Water Tender T |Fump/Tank Caoacty ZSOGEPMWI00-gal 178 hour | 5 115,50
BE5E | Truck, Fire, Tactioal Water Tender T2 |Furmp/Tank Caoacty ZSOGEPMWD0Cgal hour | 5 ADET
BESS | Truck, Fire, Engine Type-3 Fump/Tank Capacity 150G PRS0 |Engire, wity Pump & Fod hour | 5 128,50
ET00 | Truck, Flatbed Al G 45000 Lbs o200 |Diesel Engine howr | 3 x5
BT | Truck, Flathed M G 25000 Lb=: to 275 |Gasolne Engine hour | 5 40,35
ETIH-1 | Truck, Flated Mfaxiwem Gvw 25000 Lirs 20 |Céese) Engine hour | 5 855
ETOZ | Truck, Flathed M G 30000 Lb=: M7 |Cisel Engine hour | 5 32.50)
ET03 | Truck, Flathed ki G 45000 Lb= by 350 |Ciesal Sngine howr | 5 £2.73
5708 | Trader, sami 45t o 53, fat-beid, feight, beo ade 501,000+ grewr 0 howr | 5 B.5T
5709 | Traler, semi enclosed £5 i 8o 53 1, two aries 50,000+ gwr 0 |Encosed howr | 5 .82
5710 | Traler, semi BN, singie axie, freight 25,000 gear ] | howr | 5 1001
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aril Flat b uliEy fralier & om [ hoor | 3§ A
a2 Ceares, Eewer'Catch Bacin Hopper Capactty ECY 0 Thack Bounbsd. (350 gad) howr | § e |
gri3 Cleaner, Eewer'Calch Basin Hopner Capactty oy &0 Truck Mounisd. (1500 Gal) hoor | 3§ 3002
gris Vacor-Combined Seser Ceaning 500 Gal Spoiis00 Gl Waber SOOBID gal 150 wih saler B wasie Tanks hoor | ¥ BE.1D
ETis-1  |vedor Combine Wasmum Tock 1500 gal Waler 15Cuvd 330 wih waler B wasie Tanks hor | ¥ BE54
gris Thuck, Hydmo Vac model LPSSE0T 36 - Hp purp 35 Tioweed by Tracion howr | § 18.50
g6 L=l Vac Tiow by Tk 22 000 cfm oapacity & Lsaf Vac + Truck Code B511 hoor | 3§ 5293
ETI7 [ Truck, Wacuum 50,000 SN <o howr | 5 7672
gris Liter Ficker mode] 207 Barber 0 Towed by fracior hoar | § .60
gra0 Tnuck, Durmp Sinack Capacty BCY 0 230 hoor | § 5770
g Tnuck, Durmp Sinack Capacty 0 CY 0330 hoor | § TS
gra2 Tnuck, Dumg Sineck Capacty 2oy o 400 howr | § TaEZ
g3 Tnuck, Dumg Sineck Capacty e oY o 400 howr | § T1.50
g Truck, Dump, OF Highwsy Stnuck Capacty BCY o450 howor | 3§ 138.57)
g5 Truck, Dump Stnuck Capacty 18 Y o 400 howor | 3§ S1BS
5730 Truck, Carbage Capacty 5 CY o 25 hoar | § 48.79
g7 nuck, Carbage (Capacty 12CY o335 hoor | 3§ S7I06)
Environmenial Beta Afenuabion Ar
CLEE] E-SAM Benvices Afonftor o Powersd by Bolar System howor | 3§ 3407
gTas Adh=rapsior, safety ol can siop & vehice at 80 mph I howor | 3§ S5
875 Truck, Afenuaior 2100 Tnuck Mounked for 80 mph 0 hoor | 3§ 389
8736 Truck:, bow 12987 Chevy Kodiak 70 17E hoor | 3§ .73
gras Wan, Custom Special Servios Cantesn Thick 350 hor | § 18.35)
gras Wan, siep miodel MTI0FD Ho hor | § prd
B745  |van-p b 15 passenger ight cuty, class 1 -300 hoor |5 =
gT4T Varrup o 15 pessenger ightt culy, class 2 225-300 howor | 3§ 27T
g748 Lo gt cuty, class 1 225- 30 hoor | 3§ I2.44
grag Van-rano ight cuty, Clams 2 25-310 hoor | 3§ 2268
g7l Vehicle, Sl o 30 hoor | 3§ B.41
gre3 Wehice, Recreatonal o 10 hor | § 287
BTSL Miotor Coech TS 5 Pacsargpat & 1-Dirbvar &30 Pausnger Transpotaton Howr | § 3.5
E7EE  |Gof Cart Capacty Z perzon o Eiattery pperated hoor |5 3.8
Iﬁcmmﬁﬂ ead
g7 Wisider, Poriabie 1095 |ocabde. hoor | 3§ 411
Inchude=s ground cabie and lead
g Weider, Portabés o3& Cabie. howor | 3§ 72
InChudes ground cabie and lead
g7z Wisider, Poriabie 050 |oabie. hor | § 1355
|FC00es orounG Cabe ard 12ad
CLEE] Weider, Portabés 030 Cabie. howor | 3§
InClude pump and rear spray
870 Truck, \Waler Tank Capacty 2500 Gal DTS | sy hor | § HI0S
InCiude pump and FEar spray
gred Truck:, Waker Tank Capocity L0000 Gal b3l s howr | § £B5.57|
8788 Container & il off fruck Rl off Tnuck 30 yiis, 200 Rl -Of-Thuck onky hoor | 3§ 73
g7ES Thuck, Tracor 1257 Freightiner F130 £ hoor | § S6.81
570 Truck, Tracor 45 25000 ke oz hor | § 4343
g Tuck, Tracor 4ul 35000 ez o330 howr | § 7.57)
graa Truck, Tracor ExZ 45000 ks =] hoor | 3§ 3.5
Enciosed Wit gabe. Misdum duty
Tl Tnuck, fresight icams S gvar 16000~ 19500 Lbs 200 4 X 2 Aade (0 hoor | § T35
5795 | Tnuck, backhos mimier Three e, ciass B, heavy ouly over 33000Lbs 250 hor 1§ 34.55)
Emnciosed Wit goie. Hesy duty,
5796 Tinuck:, fredghi clams T 25,001 to 33,000 bs gwer 27 4. X 2 Made (00 hoar | § 343
Tt and rod-back, o axie, class T
grs8 Tk FeEawy OUly. io 33,000 gewr 217 4 X2 Aade (00 howr | § 3213
TE and ol Dok, TIEE SEE CaEE B
gres Tk, Fesawy Uty ower 33,00 + gvar 220 6 X4 Axde (0 hoor | 3§ 42.33
BEDD | Tnuck, Pickup (A rEnsporing peopie. mie | 3§ L5458
B2 Trnuck, Pickup 12-tom Pickup Truck SuZ-Ayle 150 howr | § 12.78)
8202 Truck, Pickup 1-fon Fickup Track SuZ-Aule 234 howr | § 17
8203 Truck, Plckup 1 1kd-on Pickup Thack Sz-Aude 250 hoor | 3§ Z1.10
202 Truck, Plckup 1 12500 Pickup Track Sz-Aude 300 howor | 3§ frc e

SM 8-35



TERMINATING THE RESPONSE

B3OS Tk, Pickup 1 Aut-fon Fickup Thack 4x2-Axie 300 howr | § 24.85
BED6 Tk, Pickup 24-on Pidoup Thuck 4a2-Auie 165 howr | § 14,32
BT Tk, Picsup ZM-on Pideag Thick Sad-Auie 285 ST howr | §
208 Tk, Picsup 1-ion Fickup Track Sad-Auie 40 ST howr | §
509 Tneck, Plckup 1 1i-bon Fickup Track Saed-Auhs 350 (S hour | §
B=S0 Truck, Pickup 1 42-on Fickup Track dyd-Aade g g (= howr | §
B Tk, Pickup 1 Aut-on Fickup Track =Rl 362 Crew howr | §
85530 EXidder alressory 2005 JOB Grappie Clow o howr | §
8221 | Fomif, accessory 2005 ACE Grappis Buckst o hoor |5
g R
B33 Tk, Losser LioadenTnack] 230 howr | § 5322
8233 Chipper- \Wood Rerycier <t 16 engine 700 howr | § 118.50/
8234 Exigder model Cat 5253 e o 180 howr | § 5473
8235 Eliider 0¥ Ies- rode] Cak 5350 161 and up, hour | § 128.67|
B34 | Track, service A i luibe up o 35,000 grer H505 howr |5 4015
2009 Inemaonal 1,500 gal. sorage
221 Tk, fusl tank 200 howr | § a.m
242 Moble Command Traller {5 X 28 with 7.5 FON Generainr O Fices o Locafion by Tracor hour | § 1473
B2343  |Moble Resporse Traler (' M31'")with 4.5 FON Generaior? 0 Licwe i Locaton by Tracor hor |5 1387
gL Mobide Command Cefrier {uniied) FV) LIBmasher WP-35 43 FT Long with Generainr 400 howr | § 86.10
B4 Mobide Command Fost Vehice (R0 (in- Wiotion | Z2-F1Long 40 howr | § 31.55]
R [E=abionary’ wiSLE OV
545 Koble Command Fost Vehicle G eraeraion 22-Ft Long 340 howr | § 133
TTR TR, TU Salned T
B34T  |wioble Command Canter (Traler) \Command Cenber 48-F1 Long o cese: b Location by Trackor hoor |5 3153
45%E Wihen being Mioved wiTnuck
) Wobde Command Cevier (Traller) Tracor 390 howr | § S0.53|
435 5y 13 5H with 528 30w
=2E] Kobde Command Cenier G eraeraion 280 (Generabor Fiabe not Incuded howr | § £E.37
B2=0 Mobde Command Cerier 2NIT-Freightiner MT-S5, (A 260 howr | § 47.12
1250 Ford Exonol ine-
BEE1 | Moble Command Van ‘Comrunication an 230 | Communication Equipment hor |5 4278
47.5 X 8.7S Fully Eguip’ in mation
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Sample Hazardous Materials Cost Recovery Worksheet

General instructions

Use the Hazardous Materials Cost Recovery Worksheet page to document and calculate
cost.

Document responding unit(s) in Section A: Fees, under Fire Companies. The available
options are listed in the Companies page.

Enter dispatch and assignment complete times and calculate the total time. (Time format
example: 00:00 to 23:59.)

Find the applicable rate using the Price List page and calculate the charge.
Enter the quantity and type of equipment used in Section B: Materials/Equipment.
Find the applicable price of the item in the Price List page and calculate the total.

Enter any other charges in Section B: Other Charges. (This field is generally not used, but
available for charges necessary by other city departments. Type in description and cost.)

Adjustments for Section A: Towards the bottom of the form, enter any adjustments for fees
(Section A). The four available options for adjustments are:

- Adjustment: 30 min waived for extended standby.
- Adjustment: 1 hour waived for extended standby.
- Adjustment: Fee waived — materials only.

- Adjustment: Other — see comments.

Calculate the total cost based on Sections A, B and C, as well as any adjustments applied.
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Hazardous Materials Cost Recovery Worksheet

Incident Date: Incident Number:

Location:

Responsible Company/Individual

Company Name:
Individual Name:
Address:

City, State, Zip:
Mailing Address:
Phone(s):

A. Fees
Fire
Companies

Dispatch Complete Time Rate Charge

B. Materials/Equipment (Replacement Costs)
Quantity Item Description Cost Each Cost Total

C. Other Charges (Charges by other City Departments, etc.)
Item Description Charges

Section A Fees:

Battalion Chief Adjustments:
Section B Materials/Equipment:
Deputy Chief
Section C Other Charges:
Comments: Mandated write-off:

Total Charges:
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Companies

Fire Hazmat Command Type
Engine 1 Hazmat 71 Car 1 Fire Apparatus
Engine 2 Hazmat 72 Car2 Full Hazmat
Engine 4 Hazmat 71 & 72 Car 3 Modified Hazmat
Engine 5 Car 4 Command
Engine 7 Car 5 Emergency Mgmt
Engine 8 Car 6
Engine 10 Car7
Engine 11 Car 8
Engine 14 Car 9
Engine 17 Car 10
Engine 18 Car 11
Engine 19 Car 12
Engine 20 Car 13
Engine 21 Car 18
Engine 23 Car 19
Engine 40
Engine 41 Car 42
Engine 43 Other Car
Engine 48
Engine 49 Engine, Ladder or Rescue
Engine 52
Engine 53
Engine 55
Engine 56
Engine 61
Engine 63
Ladder 5
Ladder 7
Ladder 10
Ladder 11
Ladder 14
Quint 16
Ladder 20
Ladder 21
Ladder 43
Ladder 52
Ladder 57
Ladder 59
Rescue 5
Chem 17

Foam Tender 19
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Hazmat 71

Hazmat 72

Hazmat 71 & 72

Decon 71

Truck 71/72

Air 1

Carl

Car 2

Car3

Car4

Car 5

Car 6

Car 7

Car 8

Car 9

Car 10

Car 1l

Car 12

Car 13

Car 18

Car 42

Car 44

Other Car
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Price List

20 GAL SPILLFIX POOL $85.00
66 GAL SPILLFIX POOL $105.00
150 GAL SPILLFIX POOL $115.00
SARANEX 23P SUIT (OLD STYLE) $20.03
TYCHEM SL SUIT $32.40
TYCHEM BR SUIT $118.50
M8 PAPER, PKG OF 10 SHEETS $4.56
M9 TAPE, ROLL $33.47
M256 KIT, PER TEST $19.02
AIR PURIFYING RESPIRATOR $177.75
FILTER CARTRIDGE FOR RESPIRATOR $32.35
NITRILE GLOVES (GREEN) $2.65
NEOPRENE GLOVES (YEL/BLUE) $2.25
BUTYL GLOVES (BLACK) $27.72
BATA BOOTS (GREEN) $52.48
BOOT COVERS $4.50
DUCT TAPE, ROLL $3.17
CHEM TAPE (YELLOW), ROLL $17.70
PLUGGING COMPOUND, 1 LB $3.50
ABSORBENT PADS (2' X 2" $0.32
ABSORBENT BOOM (10" $23.00
ABSORBENT MATERIAL (oil dri, per bag) $10.70
USE OF ELECTRONIC MONITOR (EACH MONITOR) $50.00
USE OF HAZCAT CLASSIFIER KIT $25.00
USE OF LEVEL A, ENCAPSULATING SUIT $375.00
LITMUS PAPER, PER FOOT $1.35
55 GALLON DRUM $40.00
FUEL RECOVERY PUMP $50.00
CLASS B FOAM PER GALLON $37.50
FOAM FOOTBALL LEAK PLUG $100.00
FOAM GOLF BALL LEAK PLUG $50.00

Fire Apparatus $175/hr

Full Hazmat $350/hr

Modified Hazmat $175/hr

Command $50/hr

Emergency Mgmt $50/hr
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Sample Cost Recovery Ordinance
Cost recovery by the fire marshal and responding agencies.

Cost recovery shall be available to the fire marshal and any responding agencies working in
conjunction with the fire marshal pursuant to this ordinance.

Cost recovery shall encompass any and all of the following costs and expenses that directly
resulted from a hazardous materials incident or a threatened release, and that were directly incurred
by the fire marshal and/or other responding agencies when working with the fire marshal:

1. The reasonable and necessary costs incurred for response, incident assessment, control,
containment and abatement of a hazardous materials incident or a threatened release.

2. The reasonable costs associated with transportation and storage of hazardous materials, if
necessary, for control and containment of a hazardous materials incident or a threatened
release.

3. The reasonable and necessary costs of ensuring the safety of the public, both on and off the
site of the hazardous materials incident or a threatened release.

4. The reasonable and necessary costs of repairing or replacing equipment damaged or
destroyed as a direct result of a hazardous material incident or a threatened release.

5. The reasonable and necessary contract labor and equipment costs, including those allowed
to volunteer/combination/career fire departments, directly related to a hazardous material
release.

6. The reasonable and necessary overtime costs for time devoted specifically to a hazardous
materials incident or a threatened release.

7. The reasonable and necessary costs of disposable materials and supplies consumed and
expended as a result of a hazardous materials incident or a threatened release.

8. The reasonable and necessary costs of the decontamination of equipment utilized during
and after a hazardous materials incident or a threatened release.

9. The reasonable and necessary laboratory costs associated with analyzing samples taken

associated with a hazardous materials incident or a threatened release.

All responding agencies shall keep a detailed record of costs and expenses associated with a
hazardous material release or response to a threatened release, including receipts when available.

The fire marshal and responding agencies shall not recover:

1. Costs incurred for fire suppression services that are routinely provided by fire departments
within the county.

2. Costs associated with normal wear and tear of equipment used by responding agencies.

3. Any other costs typically incurred by the fire marshal or other responding agencies

associated with routine code enforcement or response duties.

A claim by a responding agency for cost recovery from the responsible party as determined based
upon investigation, along with any supporting documentation, shall be submitted within thirty (30)
days of the incident, or of the discovery of damage to any equipment specifically related to the
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incident, to the fire marshal. It is the responsibility of each responding agency to fully document
and support any claim for reimbursement.

The fire marshal shall forward all claims for reasonable and necessary costs to the responsible
party (e.g., transportation) within thirty (30) days. All claims for costs shall be paid by the
responsible party within ninety (90) days of their receipt.

Cost recovery shall not be deemed a fee or penalty, as defined within this ordinance.

Any claim for cost recovery may be appealed, in writing by certified mail, return receipt requested,
to the Fire Commission. The Fire Commission shall, within twenty-one (21) days of the receipt of
the appeal, make a written determination whether the costs were reasonable, necessary and
consistent with this article. The written determination shall be provided to the appealing party and
shall constitute a final agency determination.
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Debriefing Checklist

Be thorough and focus on safety.
Briefing is based on facts, science and circumstances.

o Who: Inclusion of all on-scene personnel, no matter their job, agency or discipline.
o What:

- Gathering of accurate information.

- Dissemination of accurate information.

- Designation of a central reporting point for possible exposures.

- May include Critical Incident Stress Debriefing (CISD) information.

- Identify additional needs, especially for additional operational periods.

o When: at the end of an operational period or the end of an incident (prior to the release of
personnel and equipment).

o Where: at a safe, quiet area either at the scene or at nearby designated location.

o How: via knowledgeable person(s); Hazardous Materials Incident Commander, possibly
with Hazardous Materials Safety & Science/Research.

o Why: Hazard communication (29 CFR 1910.1200) requirements include listing materials
involved, signs and symptoms of exposure, actions to be taken by individuals and contact
person for notification of exposure. On-scene debrief takes the place of the normal
workplace “Right to Know.”

Note: A sign-in sheet for the debriefing will assist in documentation and compliance.

Debriefing Essentials

Advise personnel of chemicals involved.

Provide signs and symptoms of exposure.

Provide instructions in case of exposure.

Provide information on central reporting point for post-incident development of signs/
symptoms of exposure.

Provide CISD info if needed.

Determine equipment replacement/repair needs.

Determine required additional resources if needed.

I | I
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HAZARDOUS MATERIALS OFFICER AND HAZARDOUS MATERIALS SAFETY OFFICER

UNIT 9:
ASSESSMENT

TERMINAL OBJECTIVE

The students will be able to:

9.1 Brief the Incident Commander (IC) on the plan, given a hazardous materials/weapons of mass destruction
(WMD) scenario with the IC’s objectives.

ENABLING OBJECTIVES
The students will be able to:
9.1 Analyze the incident to determine the needs of the response and organize the hazardous materials response
team.
9.2 Plan a response within the capabilities and competencies of available personnel, personal protective

equipment (PPE) and response equipment.

9.3 Conduct a briefing for hazardous materials response personnel performing functions at the incident.
9.4 Conduct a debriefing for incident response personnel.
9.5 Demonstrate the ability to communicate new information related to hazardous materials/WMD using the

principles of a good briefing.
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FEMA ]
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UNIT 9:
ASSESSMENT
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HAZARDOUS MATERIALS/WEAPONS OF
MASS DESTRUCTION RESPONSE
INFOGRAPHIC

Life safety — incident stabilization — property/environment conservation

Product Facts ( Analyze the problem )
Container Sci Assess the hazard
Environment Clence Evaluate the consequences

Cause Circumstances

\_ Determine response actions
Ve 1es™\
| Hazardous Materials Officer
Safety Officer — Hazardous

— Implementihe Materials
Implement the
[ response J P l an Of Information/Science

Assess
progress

Nonintervention aCthn Resources
i Medical
Offensive .

Defensive Entry Team

\._Decontamination /

Isolate — notify — identify — protect — control — terminate
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TERMINAL OBJECTIVE

Brief the Incident Commander (IC) on the
plan, given a hazardous materials/weapons
of mass destruction (WMD) scenario with
the IC’s objectives.
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ENABLING OBJECTIVES

» Analyze the incident to determine the
needs of the response and organize the
hazardous materials response team.

* Plan a response within the capabilities
and competencies of available personnel,
personal protective equipment (PPE) and
response equipment.

Slide 9-4

ENABLING OBJECTIVES (cont'd)

» Conduct a briefing for hazardous
materials response personnel performing
functions at the incident.

» Conduct a debriefing for incident
response personnel.

* Demonstrate the ability to communicate
new information related to hazardous
materials/WMD using the principles of a
good briefing.
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Purpose

ACTIVITY 9.1

Team Project

Assess the knowledge and understanding of the information presented in class through a
demonstrated exercise.

Directions

1. Work in small groups assigned by the instructor. The instructor will also assign a
scenario to each group.

2. In your project team, review the assigned scenario.
3. Implement, evaluate and terminate the incident. This involves:

a. Analyzing the incident.

b. Completing the Incident Command System (ICS) Form 208 HM, Site Safety and
Control Plan as part of the Incident Action Plan (IAP). Consider the operational
mode as offensive.

C. Conducting a pre-entry briefing.

d. Evaluating the progress of the response.

e. Developing an on-scene incident debrief.

f. Conducting a pre-entry briefing.

g. Developing and conducting the on-scene incident debrief.

SM 9-5



ASSESSMENT

This page intentionally left blank.

SM 9-6



ASSESSMENT

ACTIVITY 9.1 (cont’d)
Scenarios

Scenario 1 Situation

At 1800 hours on the Fourth of July, your hazardous materials response team is requested to
respond to assist the fire investigator at the scene of a commercial building fire. Your hazardous
materials team has arrived on the scene to be provided the following situational brief. The fire
has been extinguished and overhaul operations are nearly complete. The fire investigator was
about to begin the origin-and-cause investigation, but in the course of the interviews with the
building/business owner, TLC Lawn Care and Pest Control, it was discovered that the building
housed multiple chemicals. The building is a one-story, 50-by-100-foot concrete block building
with wooden rafters, asphaltic shingle roof and several garage doors. The entire building has
been affected by fire, smoke, water and heat damage.

The remnants of several National Fire Protection Association (NFPA) 704, Standard System for
the Identification of the Hazards of Materials for Emergency Response, signs can be seen on the
heavily damaged garage doors. Boxes, bags, and plastic and glass bottles can be observed
throughout the building, and all are damaged and have spilled their contents. There is a very
unpleasant odor coming from the center of the building. There are also boxes, bags and plastic
containers that appear intact. The business owner is able to provide you with a list of the
chemicals that were in the building at the time of the fire.

Environmental data: The building is on a street of similar commercial storage buildings. All
other buildings are unoccupied due to the holiday. There is a creek that runs behind the buildings
approximately 20 feet away.

The incident occurs on the Fourth of July. The temperature is currently 85 F (29.4 C) and will
drop to an overnight low of 68 F (20 C). Humidity is 90%. It is hazy with winds at 5 to 8 miles
per hour (mph) from the west and the threat of a pop-up thunderstorm.

Incident objective:

The Incident Commander (IC) has established the following incident objectives to be
implemented by the Hazmat Branch/Group.

J Conduct Recon Mission.
o Identify any hazards present at the incident location.
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Scenario 2 Situation

At 0900 hours on a Monday in mid-January, your hazardous materials response team is
requested to respond to an unknown liquid and odors coming from a unit at a self-storage
facility. Your hazardous materials team has arrived to find a four-story self-storage facility, and
the unit in question is an interior unit on the third floor: unit 3302. The first-due fire companies
are on the scene and have confirmed that a clear liquid has leaked from under the closed door to
the storage unit.

The self-storage manager states that he attempted to call the contact number listed on the unit’s
rental agreement, but the phone number is no longer in service. A check of records also indicates
that this unit has been prepaid for a period of 12 months and was rented six months ago. The
manager has the master key to unlock the unit but called the fire department before doing so due
to the spilled/leaking liquid.

Environmental data: The building is on the main street through your town. The outside
temperature is approximately 20 F (-6.67 C) with a 15 mph wind from the north, but the facility
is climate controlled to 72 F (22.2 C). The facility is still currently open to the public and several
renters are on site throughout the facility.

Incident objective:

The IC has established the following incident objectives to be implemented by the Hazmat
Branch/Group.

o Conduct Recon Mission.
o Identify any hazards present at the incident location.
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Scenario 3 Situation

At 0200 hours on a Wednesday in early May, your hazardous materials response team is
requested to respond to the three-story dormitory building at the local university. Reports have
been received indicating an unknown odor on the second floor with approximately 20 students
complaining of difficulty breathing, stinging eyes and burning throats. Y our hazardous materials
team has arrived to find the building contains 90 two-person dormitory rooms, and the building
has been evacuated prior to your arrival via the activation of the fire alarm.

The sergeant of the campus security unit indicates that she has five officers on duty and can
request more if needed. She also informs you that it is finals week on campus and that many
students have already begun to complain due to the late hour. She also informs you that the
president of the university and the chief of campus security are en route and will be on scene in
approximately 15 minutes.

First-due fire units and campus security determined that the source of the odors is coming from
room 2F, and security officers are attempting to locate the students assigned to that room but
have not been successful. The captain of the first-due engine company states that his crew
entered the room while wearing turnout gear and self-contained breathing apparatus (SCBA) and
noted the following:

There is a large pot on the electric stove that is boiling an unknown, brownish liquid. There is a
container labeled protein powder spilled on the kitchen counter. There is a container of table salt
spilled next to an open saltshaker on the kitchen counter. There is a hookah on the floor of the
bedroom, and there are many pouches of a brown, fibrous material labeled tobacco as well as
several 1-gallon, metal containers of acetone on the floor next to the hookah.

Environmental data: The building is on the college campus with an identical building next
door. The outside temperature is approximately 60 F (15.5 C) with a 3 mph wind from the north,
and it is starting to rain lightly.

Incident objective:

The IC has established the following incident objectives to be implemented by the Hazmat
Branch/Group.

o Conduct Recon Mission.
o Identify any hazards present at the incident location.
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Scenario 4 Situation

At 1000 hours on a Monday in early August, your hazardous materials response team is
requested to respond to the local municipal waste facility for an activated radiation portal alarm.
Your hazardous materials team has arrived on the scene to be provided the following situational
brief. The garbage truck that tripped the alarm has been put in a remote parking lot and has
already dumped its contents into that parking lot. As you arrive, the facility operator runs out to
meet you and reports that two sanitation workers from the truck in question have collapsed, and a
white cloud can be seen coming from the rear of the truck and the pile of garbage dumped from
the truck.

The driver of the truck is located in the bathroom, and interviews with him indicate that they had
made only one pickup this morning, but it was at an apartment complex with multiple dumpsters.
He is also able to tell you that he was able to read the labels of multiple crushed and damaged
containers after he dumped the contents of the garbage truck. Pictures on his phone show two of
the labels can be read and are Toluene and Sodium Hydroxide. He planned on complaining to
building management due to the large amount of hazardous products found in the trash that also
did not appear to be for residential use.

Environmental data: The municipal waste facility is a large property with approximately 10
buildings. The facility is very active at this point in the day with both homeowners in their
private vehicles as well as many public and private sanitation vehicles constantly cycling
through. You are told it is scheduled to remain this busy until approximately 1400 hours as this is
the only municipal waste facility for 50 miles. It is already 90 F (32.2 C), and it is expected to
reach 110 F (43.3 C) today. Humidity is 25%, the chance of precipitation is 0%, and there are no
appreciable winds.

Incident objective:

The IC has established the following incident objectives to be implemented by the Hazmat
Branch/Group.

J Conduct Recon Mission.
. Identify any hazards present at the incident location.
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Scenario 5 Situation

At 1000 hours on a Sunday in early April, your hazardous materials response team is requested
to respond to a local agricultural/hardware store in the busy downtown area of your town. The
incident involves a forklift accident that toppled several racks of storage in the east end of the
building. The facility is very busy, especially at the garden supply/nursery area in the west end of
the building. The forklift driver is not visibly injured but has been in contact with several of the
chemicals that spilled when the storage racks fell and is beginning to complain of itchy skin.

The store manager is busy telling customers that everything is ok, even as those customers are
beginning to complain about the odors now permeating the store. The assistant store manager is
closing off the first shopping aisle immediately adjacent to the warehouse/storage area.

Your hazardous materials team has arrived to receive a report that several 55-gallon drums as
well as cardboard boxes can be seen to have spilled their contents and/or are actively leaking
onto several pallets of bagged items.

Environmental data: This “big-box store” has approximately 100,000 square feet of interior
space with an additional 30,000 square-foot garden center attached. The store is very busy on
this Sunday morning in early spring with hundreds of shoppers present. The store’s climate
control is set to 68 F (20 C), and the outside temperature is 72 F (22.2 C) with a high of 80 F
(26.7 C) expected later today. Humidity is 50%, the chance of precipitation is 0%, and winds are
from the east at 5 mph.

Incident objective:

The IC has established the following incident objectives to be implemented by the Hazmat
Branch/Group.

o Conduct Recon Mission.
o Identify any hazards present at the incident location.
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l. COURSE REVIEW

COURSE REVIEW

Risk-based response process and
standard of care.

Hazardous materials response team
organization.

Developing the plan of action based on
facts, science and circumstances.
Conducting a briefing.

Implementing the plan.

Evaluating the progress of the response.
Terminating the response and debriefing.

Slide 9-7

In this course, we have learned about:

A.

Risk-based response process and standard of care (Unit 2: Risk-Based Response
Process and Standard of Care).

Hazardous materials response team organization (Unit 3: Hazardous Materials
Response Team Organization and Incident Command System).

Developing the plan of action based on facts, science and circumstances (Unit 4:
Developing the Plan of Action).

Conducting a briefing (Unit 5: Communicating the Plan).
Implementing the plan (Unit 6: Implementing the Plan).

Evaluating the progress of the response (Unit 7: Evaluating the Progress of the
Response).

Terminating the response and debriefing (Unit 8: Terminating the Response).
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ACTIVITY 9.2

Final Exam

Purpose

Assess the knowledge and understanding of the information presented in class.

Directions

1. The instructor will administer the exam.

2. You will have 60 minutes to complete the exam.

3. When you are finished, return the exam to the instructor.
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ACTIVITY 9.3
The Way Forward: Presentation
Purpose

Share new ideas, technologies and/or procedures in management and safety of hazardous
materials/weapons of mass destruction (WMD) response.

Directions

1. Your small group (formed in Activity 3.6: The Way Forward Research Group) will
present your researched topic to the larger group. Distribute your summary handout to the
audience.

2. Answer any questions from the instructor(s) or students.
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SUMMARY

g

L
FEMA SUMMARY i

» Course review.
» Hazardous materials professional
development model.
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* What have you learned in this
course?

* Do you have any questions?
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HAZARDOUS MATERIALS
PROFESSIONAL DEVELOPMENT MODEL
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APPENDIX A

POST-COURSE ORGANIZATIONAL DISCOVERY
ACTIVITY
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HAZARDOUS MATERIALS OFFICER AND HAZARDOUS MATERIALS SAFETY OFFICER

Post-Course Organizational Discovery Activity

These reflective questions are provided for you to take back to your organization and apply as you
perceive the benefit to your response team. You are encouraged to carefully consider each question
and provide your organization with a realistic and accurate response in a comprehensive, formal
report or spreadsheet.

Unit 1: Introduction

o Within your organization, discover the level of training of those who may find themselves
in command of a hazardous materials/weapons of mass destruction (WMD) incident or
assigned as the hazardous materials officer or assistant safety officer for hazardous
materials.

. Compile a list of the number of officers, or officer eligible personnel, at the operations or
technician level.

Unit 2: Risk-Based Response Process and Standard of Care

o Discover your organization’s written standard operating procedures (SOPs) related to
hazardous materials/WMD response.

o Discover your organization’s written standard operating guidelines (SOGs) related to
hazardous materials/WMD response.

o Is your state an “Occupational Safety and Health Administration (OSHA) state,” having an
OSHA state plan?
o Discover your state’s relevant state environmental/hazardous materials regulations. Are

you in compliance?

o Is your organization aware of the requirements or expectations of your state’s
environmental regulations?

o What phone number do you call to contact your state office of environmental/hazardous
materials regulation?

o What is the phone number of the local/county/regional health department?
o Who is the chair of your Local Emergency Planning Committee (LEPC)?
o How do you contact your local LEPC?
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Is anyone in your organization on the LEPC? The State Education Resource Center? Who
1s it?

Where does your LEPC meet and when?

Has your response team trained on the requirements for emergency response found in 29
Code of Federal Regulations (CFR) 1910.120 (q)?

Has your response team trained on the requirements for emergency response found in
National Fire Protection Association (NFPA) 470, Hazardous Materials/Weapons of Mass
Destruction (WMD) Standard for Responders?

Has your response team trained on the definition of risk-based response and does the team
understand the process?

Has your response team used the risk-based response to analyze, plan, implement and
evaluate scenarios in tabletop or field exercises?

Unit 3: Hazardous Materials Response Team Organization and Incident Command

System

Is your team proficient in using the current Emergency Response Guidebook (ERG)? If
not, when can training be arranged?

Does your organization train any responders to an “Operations Plus” level (e.g., vapor-
tight personal protective equipment (PPE), victim rescue and recovery, and/or detection

and monitoring)?

Does your organization need more responders trained to a specific level? If yes, which
level and when can training be arranged?

Do your technicians need specialty training based on the mission or target hazards in your
jurisdiction? If yes, when can training be arranged?

How many of your team members have not received hazardous materials/WMD chemistry
or advanced science training?

Have you considered sponsoring a National Fire Academy (NFA) course for regional or
local training?

How do you arrange to have NFA courses delivered locally/regionally?

What state certifications do you require for members of your hazardous materials/WMD
response team?
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Does your organization, your mutual aid agencies, your hazardous materials response
regional teams or state response organization require any credentialing for participation in
an emergency response? Should they if they do not?

How would you implement a credentialing process in your area?

How is your team funded?

Are there any funding sources, partnerships and/or services-in-kind that are available that
are not being utilized? How can you access them?

Who controls your response team’s budget?

What is the annual budget allotted to your response team?

What is your organization’s mission statement?

Does your response team have a mission statement?

What level of response does your administration expect from your team?

Who is the point of contact for the railroad or railyard in your jurisdiction? How do I
contact them?

Have you considered inviting a chemist or product or facility specialist to your team to fill
the role of a technical advisor to the hazardous materials officer?

What Federal Emergency Management Agency (FEMA) typing level (1, 2, 3 or 4) is your
response team?

- Minimum personnel.

- Capabilities.

- Field presumptive testing and field screening.
- Air monitoring.

- Substance detection and monitoring.

- Radiation detection and monitoring.

- PPE.

- Technical referencing.

- Communications.

What type of FEMA team does your community realistically need?

Does your organization have a rehabilitation unit/apparatus and policy?
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Does your organization have medical evaluation action levels, in policy, for participation
in the response (e.g., heart rate, blood pressure, body temperature, respiratory rate, weight,
electrocardiogram (EKG) (3 Lead), etc.)? If not, should you institute these action levels for
your team?

Unit 4: Developing the Plan of Action

Have you shared Handout 1-1: Hazardous Materials/Weapons of Mass Destruction
Response Infographic with your organization and provided training associated with its
guidance for field use?

Does your organization understand the elements of the three operational modes as set forth
in NFPA 470: non-intervention, defensive and offensive?

What are the minimum Incident Command System (ICS) forms required by your
organization that would constitute an effective Incident Action Plan (IAP)?

Where do you find ICS forms and how are they filled out in your organization?

Is your organization familiar with the use and execution of ICS Form 208 HM, Site Safety
and Control Plan?

Does your team understand how to calculate the foam requirements for any given spill
scenario?

Where can large quantities of foam be found? How would you access it? What type of
foam is it? What materials will the foam work on? What is the lead time between order and
arrival of foam resources?

Would the supplied Foam Considerations and Calculations found in the Supplemental
Materials of Unit 4 be beneficial as a training tool?

Would the supplied Hazardous Materials Technology Job Aid in the Supplemental
Materials of Unit 4 listing the applications, limitations and capabilities of the various
detection and monitoring technologies be beneficial as a training tool for your
organization?

Does your response team understand the new NFPA standards as they relate to PPE for
hazardous materials/WMD response (Class 1, 2, 3 and 4)?
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Unit 5: Communicating the Plan

Does your organization have a checklist for each position within the hazardous materials/
WMD group pertaining to:

- Unit briefings.

- Group briefings.

- Pre-entry briefings.

- Post-entry debriefings.
- Incident debriefings.

Does your response team train on and practice using briefing checklists and conducting
various briefings?

Does your organization have prepared agendas for each briefing?

Unit 6: Implementing the Plan

Has your team identified the minimum qualifications, roles and responsibilities of the hazardous
materials/ WMD group?

Hazardous materials/WMD officer.

Assistant safety officer for hazardous materials/WMD.
Information/science/technical reference.

Resources unit leader.

Medical unit leader.

Entry unit leader.

Decontamination unit leader.

Unit 7: Evaluating the Progress of the Response

Does your organization have the capability to model a plume?
Do you have multiple people proficient at implementing a plume model?
Do you have the capability to monitor current weather conditions?

Do you know how to contact the local weather center or access weather information via
technology that provides an hourly forecast?

Does your team have multiple people trained and proficient at maintaining and operating
the detection and monitoring equipment on your team?
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What is the process, if one exists, to contact local law enforcement support for your
incident? What is the procedure?

Who are the fire battalion chief level counterparts in your law enforcement agency? Do
these operational leaders know each other?

Describe the procedure, if one exists, to contact the local Special Weapons and Tactics
(SWAT) Team or Hostage Recovery Team.

Describe the procedure, if one exists, to contact the local explosives ordinance disposal
team.

Does your team have a designated Public Information Officer (P10)? Who is it? How do
you contact them?

Does your organization have a “Use of Social Media by On-scene Responders” policy?

Unit 8: Terminating the Response

Does your organization have a “Termination and Transfer of Command” policy?

Does your organization have a “Minimum Incident Documentation” policy?

Does your organization utilize cleanup contractors?

Does your organization have a policy that requires the oversight of contractors on
hazardous materials/WMD incidents? Are you required to relinquish oversight of an

incident once the contractor arrives?

Who do you call if you are in need of an arson investigator? What is their contact
information?

Does your response team train on and practice using a debriefing checklist and conducting
a debriefing?

Does your response team train on and practice using a critique checklist and conducting a
critique?

Who would be invited to collect incident documentation and conduct a post-incident
analysis (PIA)? Who is it? How do you contact them?

Does your organization use a cost-recovery process? Is it in organizational policy?

Is there a jurisdictional ordinance or statute authorizing cost recovery?
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Does your organization have a prepared worksheet specifically for tracking costs in
preparation for the cost-recovery process?

In your organization, who is responsible for tracking the consumable supplies and
equipment that needs to be repaired or replaced in preparation for cost recovery?

Does your organization have the most recent version of the FEMA Schedule of Equipment
Rates table?
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APPENDIX B

INCIDENT COMMAND SYSTEM FORMS
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INCIDENT BRIEFING (ICS 201)

2. Incident Number: 3. Date/Time Initiated:
Date: Time:

1. Incident Name:

4. Map/Sketch (include sketch, showing the total area of operations, the incident sitefarea, impacted and threatened
areas, overflight results, trajectories, impacted shorelines, or other graphics depicting situational status and rescurce

assignment):

§. Situation Summary and Health and Safety Briefing (for briefings or transfer of command): Recognize potential
incident Health and Safety Hazards and develop necessary measures (remove hazard, provide persconal protective
equipment, warn people of the hazard) to protect responders from those hazards.

6. Prepared by: Name: Position/Title: Signature:
ICS 201, Page 1 | DaterTime:
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INCIDENT BRIEFING (ICS 201)

1. Incident Name:

2. Incident Number:

3. Date/Time Initiated:

Date: Time:
7. Current and Planned Objectives:
8. Current and Planned Actions, Strategies, and Tactics:
Time: Actions:
6. Prepared by: Name: Position/Title: Signature:
ICS 201, Page 2 Date/Time:
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INCIDENT BRIEFING (ICS 201)

1. Incident Name: 2. Incident Number: 3. Date/Time Initiated:
Date: Time:
9. Current Organization (fill in additional organization as appropriate):
Liaison Officer
Incident Commander(s) ]
Safety Officer
Public Information Officer
Operations Section Chief Planning Section Chief Logistics Section Chief FinancefAdmin Section Chief
6. Prepared by: Name: Position/Title: Signature:
ICS 201, Page 3 | DaterTime:
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INCIDENT BRIEFING (ICS 201)

1. Incident Name:

2. Incident Number:

3. Date/Time Initiated:
Date: Time:

10. Resource Summary:

o
Resource | Date/Time .g
Resource Identifier Ordered ETA < Notes (location/assignment/status)
6. Prepared by: Name: Position/Title: Signature:
ICS 201, Page 4 | DaterTime:
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ICS 201
Incident Briefing

Purpose. The Incident Briefing (ICS 201) provides the Incident Commander (and the Command and General Staffs) with
basic information regarding the incident situation and the resources allocated to the incident. In addition to a briefing
document, the ICS 201 also serves as an initial action worksheet. It serves as a permanent record of the initial response
to the incident.

Preparation. The briefing form is prepared by the Incident Commander for presentation to the incoming Incident
Commander along with a more detailed oral briefing.

Distribution. Ideally, the ICS 201 is duplicated and distributed before the initial briefing of the Command and General
Staffs or other responders as appropriate. The “Map/Sketch” and “Current and Planned Actions, Strategies, and Tactics”
sections (pages 1-2) of the briefing form are given to the Situation Unit, while the “Current Organization” and “Resource
Summary” sections (pages 3—4) are given to the Resources Unit.

Notes:
s« The ICS 201 can serve as part of the initial Incident Action Plan (IAP).

« |f additional pages are needed for any form page, use a blank ICS 201 and repaginate as needed.

Bick Block Title Instructions
Number

1 Incident Name Enter the name assigned to the incident.

2 Incident Number Enter the number assigned to the incident.

3 Date/Time Initiated Enter date initiated (month/day/year) and time initiated (using the 24-
« Date, Time hour clock).

4 Map/Sketch (include sketch, Show perimeter and other graphics depicting situational status,
showing the total area of resource assighments, incident facilities, and other special information
operations, the incident on a map/sketch or with attached maps. Utilize commonly accepted
sitefarea, impacted and ICS map symbology.
threatened areas, overflight . . . o ,
results, trajectories, impacted If specific geospatial reference points are needed about the incident’s
shorelihes or othery graphics location or area outside the ICS organization at the incident, that
depicting S’ituaﬂona| status and | information should be submitted on the Incident Status Summary (ICS
resource assignment) 208).

North should be at the top of page unless noted otherwise.

5 Situation Summary and Self-explanatory.
Health and Safety Briefing (for
briefings or transfer of
command): Recognize potential
incident Health and Safety
Hazards and develop necessary
measures (remove hazard,
provide perscnal protective
equipment, warn people of the
hazard) to protect responders
from those hazards.

6 Prepared by Enter the name, ICS position/title, and signature of the person
« Name preparing the form. Enter date (month/day/year) and time prepared
« Position/Title (eioar sl
* Signature
* Date/Time

7 Current and Planned Enter the objectives used on the incident and note any specific problem
Objectives areas.
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BloGk Block Title Instructions
Number

8 Current and Planned Actions, | Enter the current and planned actions, strategies, and tactics and time
Strategies, and Tactics they may or did occur to attain the objectives. If additional pages are
e Time needed, use a blank sheet or another ICS 201 (Page 2), and adjust
e Actions page numbers accordingly.

<] Current Organization (fill in * Enter on the organization chart the names of the individuals
additional organization as assigned to each position.
appropnate) + Modify the chart as necessary, and add any lines/spaces needed for
¢ Incident Commander(s) Command Staff Assistants, Agency Representatives, and the
+ Liaison Officer organization of each of the General Staff Sections.
¢ Safety Officer  If Unified Command is being used, split the Incident Commander
¢ Public Information Cificer box.
¢ Planning Section Chief = Indicate agency for each of the Incident Commanders listed if
e Operations Section Chief Unified Command is being used.
s Finance/Administration

Section Chief

* Logistics Section Chief

10 Resource Summary Enter the following information about the resources allocated to the

incident. If additicnal pages are needed, use a blank sheet or ancther
ICS 201 (Page 4), and adjust page numbers accordingly.

* Resource

Enter the number and appropriate category, kind, or type of resource
ordered.

+ Resource Identifier

Enter the relevant agency designator and/or resource designator (if
any).

+ Date/Time Ordered

Enter the date (month/day/year) and time (24-hour clock) the resource
was ordered.

s ETA Enter the estimated time of arrival (ETA) to the incident (use 24-hour
clock).
o Arrived Enter an “X” or a checkmark upon arrival to the incident.

s Notes (location/
assignment/status)

Enter notes such as the assigned location of the resource and/or the
actual assignment and status.

B-8




HAZARDOUS MATERIALS OFFICER AND HAZARDOUS MATERIALS SAFETY OFFICER

INCIDENT OBJECTIVES (ICS 202)

1. Incident Name: 2. Operational Period: Date From: Date To:
Time From: Time To:
3. Objective(s):
4. Operational Period Command Emphasis:
General Situational Awareness
5. Site Safety Plan Required? Yes[ | No| |
Approved Site Safety Plan(s) Located at:
8. Incident Action Plan (the items checked below are included in this Incident Action Plan):
] ics 208 [] ics 207 Other Attachmerts:
[ cs204 [] ics 208 ]
[] ics 205 [ maprchart ]
[] 'cs205A [] weather Forecast/Tides/Currents L]
|:| ICS 206 O
7. Prepared by: Name: Position/Title: Signature:
8. Approved by Incident Commander: Name: Signature:
ICS 202 I IAP Page | Date/Time:
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ICS 202
Incident Objectives

Purpose. The Incident Objectives (ICS 202) describes the basic incident strategy, incident objectives, command
emphasis/priorities, and safety considerations for use during the next operational period.

Preparation. The ICS 202 is completed by the Planning Section following each Command and General Staff meeting
conducted to prepare the Incident Action Plan (1AP). In case of a Unified Command, one Incident Commander (IC) may
approve the ICS 202. If additional IC signatures are used, attach a blank page.

Distribution. The ICS 202 may be reproduced with the IAP and may be part of the IAP and given to all supervisory
personnel at the Section, Branch, Division/Group, and Unit levels. All completed coriginal forms must be given to the
Documentation Unit.

Notes:
The ICS 202 is part of the |AP and can be used as the opening or cover page.

If additional pages are needed, use a blank ICS 202 and repaginate as needed.

Block

Number
1

Block Title

Incident Name

Instructions

Enter the name assigned to the incident. If needed, an incident
number can be added.

2

Operational Period
e Date and Time From
o DateandTime To

Enter the start date (month/day/year) and time (using the 24-hour
clock) and end date and time for the operational period to which the
form applies.

Objective(s)

Enter clear, concise statements of the objectives for managing the
response. Ideally, these objectives will be listed in priority order.
These objectives are for the incident response for this operational
period as well as for the duration of the incident. Include alternative
and/or specific tactical objectives as applicable.

Objectives should follow the SMART model or a similar approach:
Specific — Is the wording precise and unambiguous?
Measurable — How will achievements be measured?

Action-oriented — Is an action verb used to describe expected
accomplishments?

Realistic — Is the outcome achievable with given available resources?
Time-sensitive — What is the timeframe?

Operational Period Command
Emphasis

Enter command emphasis for the operational period, which may
include tactical priorities or a general weather forecast for the
operational period. It may be a sequence of events or order of events
to address. This is not a narrative on the objectives, but a discussion
about where to place emphasis if there are needs to pricritize based
on the Incident Commander’s or Unified Command’s direction.
Examples: Be aware of falling debris, secondary explosions, etc.

General Situational Awareness

General situational awareness may include a weather forecast,
incident conditions, and/or a general safety message. If a safety
message is included here, it should be reviewed by the Safety Officer
to ensure it is in alignment with the Safety Message/Plan (ICS 208).

Site Safety Plan Required?
Yes[] No[]

Safety Officer should check whether or not a site safety plan is
required for this incident.

Approved Site Safety Plan(s)
Located At

Enter the location of the approved Site Safety Plan(s).
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SRl Block Title Instructions
Number

6 Incident Action Plan (the items | Check appropriate forms and list other relevant documents that are
checked below are included in included in the |AP.
this Incident Action Plan): o ) )

[] ICS 203 - Crganization Assignment List
] 1Ics 203 ) )
] Ics 204 [] ICS 204 — Assignment List
] 18 205 [] ICS 205 — Incident Radio Communications Plan
] 1S 208A [] ICS 205A — Communications List
[ 1GS 206 [] ICS 206 — Medical Plan
] 168 207 ] ICS 207 — Incident Organization Chart
[] ICS 208 — Safety Message/Plan
[ 1Cs 208
[ Map/Chart
[J Weather Forecast/
Tides/Currents

Cther Attachments:

7 Prepared by Enter the name, ICS position, and signature of the person preparing
+ Name the form. Enter date (month/day/year) and time prepared (24-hour
« Position/Title Rloekl
* Signature

8 Approved by Incident In the case of a Unified Command, one IC may approve the ICS 202.

Commander
+ Name

e Signature

+ Date/Time

If additional IC signatures are used, attach a blank page.
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ORGANIZATION ASSIGNMENT LIST (ICS 203)

1. Incident Name:

2. Operational Period: Date From:
Time From:

Date To:
Time To:

3. Incident Commander(s) and Command Staff:

7. Operations Section:

IC/UCs Chief

Deputy

Deputy Staging Area

Safety Officer Branch
Public Info. Officer Branch Director
Liaison Officer Deputy

4. Agency/Organization Representatives:

Division/Group

Agency/Organization Name Division/Group
Division/Group
Division/Group
Division/Group
Branch
Branch Director
Deputy
5. Planning Section: Division/Group
Chief Division/Group
Deputy Division/Group
Resources Unit Division/Group
Situation Unit Division/Group
Documentation Unit Branch
Demobilization Unit Branch Director
Technical Specialists Deputy
Division/Group
Division/Group
Division/Group
6. Logistics Section: Division/Group
Chief Division/Group
Deputy Air Operations Branch
Support Branch Air Ops Branch Dir.
Director
Supply Unit
Facilities Unit 8. Finance/Administration Section:
Ground Support Unit Chief
Service Branch Deputy
Director Time Unit
Communications Unit Procurement Unit
Medical Unit Comp/Claims Unit
Food Unit Cost Unit
9. Prepared by: Name: Position/Title: Signature:
ICS 203 IAP Page DatefTime:

B-13



HAZARDOUS MATERIALS OFFICER AND HAZARDOUS MATERIALS SAFETY OFFICER

ICS 203
Organization Assignment List

Purpose. The Organization Assignment List (ICS 203) provides ICS personnel with information on the units that are
currently activated and the names of personnel staffing each position/unit. It is used to complete the Incident
Organization Chart (ICS 207) which is posted on the Incident Command Post display. An actual crganization will be
incident or event-specific. Not all positions need to be filled. Some blocks may contain more than one name. The size
of the organization is dependent on the magnitude of the incident, and can be expanded or contracted as necessary.

Preparation. The Resources Unit prepares and maintains this list under the direction of the Planning Section Chief.
Complete only the blocks for the positions that are being used for the incident. If a trainee is assigned to a position,
indicate this with a “T" in parentheses behind the name (e.g., “A. Smith (T)").

Distribution. The ICS 203 is duplicated and attached to the Incident Objectives (ICS 202) and given to all recipients as
part of the Incident Action Plan (IAP). All completed original forms must be given to the Documentation Unit.

Notes:
s The ICS 203 serves as part of the |AP.

« |f needed, more than one name can be put in each block by inserting a slash.
+ If additional pages are needed, use a blank ICS 203 and repaginate as needed.

e |CS allows for organizational flexibility, so the Intelligence/Investigations Function can be embedded in several
different places within the organizational structure.

Block - :
Number Block Title Instructions

1 Incident Name Enter the name assigned to the incident.

2 Operational Period Enter the start date (month/dayfyear) and time (using the 24-hour clock)
e Date and Time From and end date and time for the operational period to which the form
+ Dateand Time To gpplies.

3 Incident Commander(s) Enter the names of the Incident Commander(s) and Command Staff.
and Command Staff Label Assistants to Command Staff as such (for example, “Assistant
e IC/UCs Safety Officer”).
s Deputy For all individuals, use at least the first initial and last name.
+ Safety Officer For Unified Command, also include agency hames.
¢ Public Information Officer
¢ Liaison Officer

4 Agency/Organization Enter the agency/organization names and the names of their
Representatives representatives. For all individuals, use at least the first initial and last
e Agency/Organization RAmE:
« Name

5 Planning Section Enter the name of the Planning Section Chief, Deputy, and Unit Leaders
s Chief after each position title. List Technical Specialists with an indication of

Deputy specialty.
+ Resources Unit If there is a shift change during the specified operational period, list both
e Situation Unit names, separated by a slash.
Documentation Unit For all individuals, use at least the first initial and last name.

+ Demobilization Unit
s Technical Specialists
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Eock Block Title Instructions
Number
6 Logistics Section Enter the name of the Logistics Section Chief, Deputy, Branch Directors,
e Chief and Unit Leaders after each position title.
¢ Deputy If there is a shift change during the specified operational period, list both
Support Branch names, separated by a slash.
e Director For all individuals, use at least the first initial and last name.
¢  Supply Unit
s Facilities Unit
s Ground Support Unit
Service Branch
s Director
s Communications Unit
e Medical Unit
e Food Unit
7 Operations Section Enter the name of the Operations Section Chief, Deputy, Branch
s Chief Director(s), Deputies, and personnel staffing each of the listed positions.
« Deputy For Divisions/Groups, enter the Division/Group identifier in the left column
. Staging Area and the individual's name in the right column.
Branch Branches and Divisions/Groups may be named for functionality or by
& Brapeh Dipeckse geography. For Divisions/Groups, indicate Division/Group Supervisor.
e Use an additicnal page if more than three Branches are activated.
L]
« Division/Group If there is a shift change during the specified operational period, list both
i . names, separated by a slash.
Alroperatans Beaneh For all individual t least the first initial and last
« Aif Operations Branch or all individuals, use at least the first initial and last name.
Director
8 Finance/Administration Enter the name of the Finance/Administration Section Chief, Deputy, and
Section Unit Leaders after each position title.
» Chief If there is a shift change during the specified operational period, list both
e Deputy names, separated by a slash.
+ Time Unit For all individuals, use at least the first initial and last name.
s Procurement Unit
s Compensation/Claims
Unit
e Cost Unit
9 Prepared by Enter the name, ICS position, and signature of the person preparing the
s Name form. Enter date (month/day/year) and time prepared (24-hour clock).
o Position/Title
s Signature

s Date/Time
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ASSIGNMENT LIST (ICS 204)

1. Incident Name: 2. Operational Period: 3.

Date From: Date To: Branch:

Time From: Time To:
4, Operations Personnel: Name Contact Number(s) Division:
Operations Section Chief: Group:

Branch Director: Staging Area:
Division/Group Supervisor:
5. Resources Assigned: @ Reporting Location,
5 Special Equipment and
5 % Contact (e.g., phone, pager, radio | Supplies, Remarks, Notes,

Resource Identifier Leader # O | frequency, etc.) Information

6. Work Assignments:

7. Special Instructions:

8. Communications (radio and/or phone contact numbers needed for this assignment):

Name/Function

Primary Contact: indicate cell. pager. or radio (frequency/system/channel)

|~ |~ |~

9. Prepared by: Name:

ICS 204

IAP Page

Date/Time:

Position/Title: Signature:

B-17



HAZARDOUS MATERIALS OFFICER AND HAZARDOUS MATERIALS SAFETY OFFICER

ICS 204
Assignment List

Purpose. The Assignment List(s) (ICS 204) informs Division and Group supervisors of incident assignments. Once the
Command and General Staffs agree to the assignments, the assignment information is given to the appropriate Divisions
and Groups.

Preparation. The ICS 204 is normally prepared by the Resources Unit, using guidance from the Incident Objectives (ICS
202), Operational Planning Worksheet (ICS 215), and the Operations Section Chief. It must be approved by the Incident

Commander, but may be reviewed and initialed by the Planning Section Chief and Operations Section Chief as well.

Distribution. The ICS 204 is duplicated and attached to the ICS 202 and given to all recipients as part of the Incident
Action Plan (IAP). In some cases, assighments may be communicated via radiofelephoneffax. All completed original

forms must be given to the Documentation Unit.

Notes:

e The ICS 204 details assignments at Division and Group levels and is part of the |AP.

s Multiple pages/copies can be used if needed.

» |f additional pages are needed, use a blank ICS 204 and repaginate as needed.

Blocy Block Title Instructions
Number
1 Incident Name Enter the name assigned to the incident.
2 Operational Period Enter the start date (month/day/year) and time (using the 24-hour
e Date and Time From clock) and end date and time for the operational pericd to which the
+ Date and Time To Tt pRlics,
3 Branch This block is for use in a large AP for reference only.

Division . . . -y
Write the alphanumeric abbreviation for the Branch, Division, Group,

Group and Staging Area (e.g., “Branch 1,” “Division D,” “Group 1A") in large

Staging Area letters for easy referencing.

4 Operations Personnel Enter the name and contact numbers of the Operations Section Chief,

« Name, Contact Number(s) applicable Branch Director(s), and Division/Group Supervisor(s).

— Operations Section Chief
— Branch Director
— Division/Group Supervisor
5 Resources Assigned Enter the following information about the resources assigned to the
Division or Group for this period:

» Resource Identifier The identifier is a unique way to identify a resource (e.g., ENG-13,
IA-SCC-413). If the resource has been ordered but no identification
has been received, use TBD (to be determined).

s Leader Enter resource leader's name.

» #of Persons Enter total number of persons for the resource assigned, including the
leader.

s (Contact (e.g., phone, pager, Enter primary means of contacting the leader or contact person (e.g.,

radio frequency, etc.) radio, phone, pager, etc.). Be sure to include the area code when
listing a phone number.

5 » Reporting Location, Special Provide special notes or directions specific to this resource. If
(continued) Equipment and Supplies, required, add notes to indicate: (1) specific location/time where the

Remarks, Notes, Information | resource should report or be dropped off/picked up; (2) special
equipment and supplies that will be used or needed; (3) whether or not
the resource received briefings; (4) transportation needs, or (5) other
information.
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Sleek Block Title Instructions
Number
6 Work Assignments Provide a statement of the tactical objectives to be achieved within the
operational period by personnel assigned to this Division or Group.
7 Special Instructions Enter a statement noting any safety problems, specific precautions to
be exercised, dropoff or pickup points, or other important information.
8 Communications (radio and/or | Enter specific communications information (including emergency
phone contact numbers needed | numbers) for this Branch/Division/Group.
for this assignment) ) ) ) )
o NarfelFuRstian If radios are being used, enter function (command,l tactical, §upport,
Bri Contact: indicat etc.), frequency, system, and channel from the Incident Radio
* Thmanytsbnlact: inditate Communications Plan (ICS 205).
cell, pager, or radio
(frequency/system/channel) Phone and pager numbers should include the area code and any
satellite phone specifics.
In light of potential IAP distribution, use sensitivity when including cell
phone number.
Add a secondary contact (phone number or radio) if heeded.
9 Prepared by Enter the name, ICS position, and signature of the person preparing

¢ Name

e Position/Title
* Signature

e Date/Time

the form. Enter date (month/day/year) and time prepared (24-hour
clock).
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MEDICAL PLAN (ICS 206)

1. Incident Name:

2. Operational Period: Date From:
Time From:

Date To:
Time To:

3. Medical Aid Stations:

Name

Location

Contact

Number(s)/Frequency

Paramedics
on Site?

|:|Yes |:|No

[Jes [INo

|:|Yes |:|No

[Jes [No

[TYes [INo

|:|Yes |:|No

4. Transportation (indicate air or ground):

Ambulance Service

Location

Contact

Number(s)/Freguency

Level of Service

[JaLs []BLs

[JaLs [JBLs

[JaLs [eLs

[OaLs OeLs

5. Hospitals:

Hospital Name

Address,

Latitude & Longitude

if Helipad

Contact
Number(s)/
Frequency

Travel Time

Air Ground

Trauma
Center

Burn

Center | Helipad

DYes

Level:

Yes |:|Yes

No |:|No

[Oes

Level:

| |Yes Yes
No

L
z
(]

[dves

Level:

[JYes |[JYes

| |No |:|No

[Jyes

Level:

Yes Yes
No No

Yes

Level:

Yes Yes
No No

6. Special Medical Emergency Procedures:

[[] Check box if aviation assets are utilized for rescue. If assets are used, coordinate with Air Operations.

7. Prepared by (Medical Unit Leader): Name:

Signature:

8. Approved by (Safety Officer): Name:

ICS 206

| 1aP Page

Signature:

I DatefTime:

B-21




HAZARDOUS MATERIALS OFFICER AND HAZARDOUS MATERIALS SAFETY OFFICER

ICS 206

Medical Plan

Purpose. The Medical Plan (ICS 2086) provides information on incident medical aid stations, transportation services,

hospitals, and medical emergency procedures.

Preparation. The ICS 206 is prepared by the Medical Unit Leader and reviewed by the Safety Officer to ensure ICS
coordination. If aviation assets are utilized for rescue, coordinate with Air Operations.

Distribution. The ICS 206 is duplicated and attached to the Incident Objectives (ICS 202) and given to all recipients as
part of the Incident Action Plan (IAP). Information from the plan pertaining to incident medical aid stations and medical

emergency procedures may be noted on the Assignment List (ICS 204). All completed original forms must be given to the
Documentation Unit.

Notes:

e The ICS 206 serves as part of the |IAP.
¢ This form can include multiple pages.

Block

Number

Block Title

Instructions

ground)

1 Incident Name Enter the name assigned to the incident.
2 Operational Period Enter the start date (month/day/year) and time (using the 24-hour clock)
e Date and Time From and end date and time for the operational period to which the form
e Dateand Time To applies:
3 Medical Aid Stations Enter the following information on the incident medical aid station(s):
¢ Name Enter name of the medical aid station.
e Location Enter the location of the medical aid station (e.g., Staging Area, Camp
Ground).
s Contact Enter the contact number(s) and frequency for the medical aid
Number(s)/Frequency station(s).
e Paramedics on Site? Indicate (yes or no) if paramedics are at the site indicated.
[JYes []No
4 Transportation (indicate air or | Enter the following information for ambulance services available to the

incident:

Ambulance Service

Enter name of ambulance service.

s |ocation Enter the location of the ambulance service.

e Contact Enter the contact number(s) and frequency for the ambulance service.
Number(s)/Frequency

s |evel of Service Indicate the level of service available for each ambulance, either ALS
[JALS []BLS (Advanced Life Support) or BLS (Basic Life Support).
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Sleek Block Title Instructions
Number
5 Hospitals Enter the following information for hospital(s) that could serve this
incident:
» Hospital Name Enter hospital name and identify any predesignated medivac aircraft by
name a frequency.
s Address, Latitude & Enter the physical address of the hospital and the latitude and longitude
Longitude if Helipad if the hospital has a helipad.
s Contact Number(s)/ Enter the contact number(s) and/or communications frequency(s) for
Frequency the hospital.
¢ Travel Time Enter the travel time by air and ground from the incident to the hospital.
s Air
* Ground
* Trauma Center Indicate yes and the trauma level if the hospital has a trauma center.
[JYes Level:
+ Burn Center Indicate (yes or no) if the hospital has a burn center.
[JYes [INo
e Helipad Indicate (yes or no) if the hospital has a helipad.
[dYes [INo Latitude and Longitude data format need to compliment Medical
Evacuation Helicopters and Medical Air Resources
6 Special Medical Emergency Note any special emergency instructions for use by incident personnel,
Procedures including (1) who should be contacted, (2) how should they be
contacted; and (3) who manages an incident within an incident due to a
rescue, accident, etc. Include procedures for how to report medical
emergencies.
[] Check box if aviation assets | Self explanatory. Incident assigned aviation assets should be included
are utilized for rescue. If inICS 220.
assets are used, coordinate
with Air Operations.
7 Prepared by (Medical Unit Enter the name and signature of the person preparing the form, typically
Leader) the Medical Unit Leader. Enter date (month/day/fyear) and time
s Name prepared (24-hour clock).
» Signature
8 Approved by (Safety Cfficer) Enter the name of the person who approved the plan, typically the

s Name
* Signature
e Date/Time

Safety Officer. Enter date (month/day/year) and time reviewed (24-hour
clock).
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ICS 207
Incident Organization Chart

Purpose. The Incident Organization Chart (ICS 207) provides a visual wall chart depicting the |ICS organization positicn
assignments for the incident. The ICS 207 is used to indicate what ICS organizational elements are currently activated
and the names of personnel staffing each element. An actual crganization will be event-specific. The size of the
organization is dependent on the specifics and magnitude of the incident and is scalable and flexible. Personnel
responsible for managing organizational positions are listed in each box as appropriate.

Preparation. The ICS 207 is prepared by the Resources Unit Leader and reviewed by the Incident Commander.
Complete only the blocks where positions have been activated, and add additional blocks as needed, especially for
Agency Representatives and all Operations Section organizational elements. For detailed information about positions,
consult the NIMS ICS Field Operations Guide. The ICS 207 is intended to be used as a wall-size chart and printed on a
plotter for better visibility. A chart is completed for each cperational period, and updated when organizational changes
oceur.

Distribution. The ICS 207 is intended to be wall mounted at Incident Command Posts and cother incident locations as
needed, and is not intended to be part of the Incident Action Plan (IAP). All completed original forms must be given to the
Documentation Unit.

Notes:

s The ICS 207 is intended to be wall mounted (printed on a plotter). Document size can be modified based on individual
needs.

s Also available as 8% x 14 (legal size) chart.

« |CS allows for organizational flexibility, so the Intelligence/Investigative Function can be embedded in several different
places within the organizational structure.

« Use additional pages if more than three branches are activated. Additional pages can be added based on individual
need (such as to distinguish more Division/Groups and Branches as they are activated).

Block . .
Niinbor Block Title Instructions
1 Incident Name Print the name assigned to the incident.
2 Operational Period Enter the start date (month/day/year) and time (using the
+ Date and Time From 24-hour clock) and end date and time for the operational
e Date and Time To period to which the form applies.
3 Organization Chart + Complete the incident organization chart.
s« For all individuals, use at least the first initial and last
name.
+ List agency where it is appropriate, such as for Unified
Commanders.
s [f there is a shift change during the specified operational
period, list both names, separated by a slash.
4 Prepared by Enter the name, ICS position, and signature of the person
« Name preparing the form. Enter date (month/day/fyear) and time
e Position/Title prepared (24-hour clock).
+ Signature
+ Date/Time
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SAFETY MESSAGE/PLAN (ICS 208)

1. Incident Name: 2. Operational Period: Date From: Date To:
Time From: Time To:

3. Safety Message/Expanded Safety Message, Safety Plan, Site Safety Plan:

4. Site Safety Plan Required? Yes|_] Nol_]
Approved Site Safety Plan(s) Located At:

5. Prepared by: Name: Position/Title: Signature:

ICS 208 | 1aP Page | DaterTime:
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ICS 208

Safety Message/Plan

Purpose. The Safety Message/Plan (ICS 208) expands on the Safety Message and Site Safety Plan.

Preparation. The ICS 208 is an opticnal form that may be included and completed by the Safety Officer for the Incident
Action Plan (IAP).

Distribution. The ICS 208, if developed, will be reproduced with the |AP and given to all recipients as part of the IAP. All
completed original forms must be given to the Documentation Unit.

Notes:

* The ICS 208 may serve (optionally) as part of the IAP.
* Use additional copies for continuation sheets as needed, and indicate pagination as used.

Sloek Block Title Instructions
Number
1 Incident Name Enter the name assigned to the incident.
Operational Period Enter the start date (month/day/year) and time (using the 24-hour
2 ¢ Date and Time From clock) and end date and time for the operational period te which the
e Date and Time To Farmiapplies.
Safety Message/Expanded Enter clear, concise statements for safety message(s), priorities, and
Safety Message, Safety Plan, key command emphasis/decisions/directions. Enter information such
3 Site Safety Plan as known safety hazards and specific precautions to be observed
during this operational period. If needed, additional safety message(s)
should be referenced and attached.
4 Site Safety Plan Required? Check whether or not a site safety plan is required for this incident.
Yes[ ] No[]
Approved Site Safety Plan(s) Enter where the approved Site Safety Plan(s) is located.
Located At
Prepared by Enter the name, ICS position, and signature of the person preparing
*« Name the form. Enter date (month/day/year) and time prepared (24-hour
5 « Position/Title Eloskn

+ Signature
e Date/Time
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SITE SAFETY AND 1. Incident Name: 2. Date Prepared: 3. Operational Period:
CONTROL PLAN Time:
ICS 208 HM

Section |. Site Information

4. Incident Location:

Section Il. Organization

5. Incident Commander: 8. HM Group Supervisor: 7. Tech. Specialist - HM Reference:
8.  Safety Officer: 9. Entry Leader 10. Site Access Control Leader:
11. Asst. Safety Officer - HM: 12. Decontamination Leader: 13. Safe Refuge Area Mgr:
14. Environmental Health: 15. 16.
17. Entry Team: (Buddy System) 18. Decontamination Element:
Name: PPE Level Name: PPE Level
Entry 1 Decon 1
Entry 2 Decon 2
Entry 3 Decon 3
Entry 4 Decon 4
Section lll. Hazard/Risk Analysis
19. Material: Container | Qty. Phys. pH IDLH | F.P. | LT. | V.P. | VD. | S.G. | LEL | UEL
type State
Comment:

Section IV. Hazard Monitoring

20. LEL Instrument(s): 21.  Q, Instrument(s):
22. Toxicity/PPM Instrument(s): 23. Radiological Instrument(s):
Comment:

Section V. Decontamination Procedures

24. Standard Decontamination Procedures: |YES: | | | NO: |

Comment:

Section VI. Site Communications

25. Command Frequency: | 26. Tactical Frequency: 27. Entry Frequency:
Section VII. Medical Assistance
28. Medical Monitoring: | YES:| I | NO: I I I 29. Medical Treatment and Transport In-place: | YES:I | | NO:i |
Comment:
ICS 208 HM Page 1 3/98
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Section VIIl. Site Map

30. Site Map:

Weather rl Command Post |:| Zones D Assembly Areas D Escape Routes |:| Other |:|

Section IX. Entry Objectives

31. Entry Objectives:

Section X. SOP S and Safe Work Practices
32. Modifications to Documented SOP s or Work Practices: | ¥FES: | | | NO: | |
Comment:

Section XI. Emergency Procedures

33. Emergency Procedures:

Section XIl. Safety Briefing

34. Asst Safety Officer - HM Signature: Safety Briefing Completed (Time):
35. HM Group Supervisor Signature: 38. Incident Commander Signature:
ICS 208 HM Page 2 3198
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INSTRUCTIONS FOR COMPLETING THE SITE SAFETY AND CONTROL PLAN

ICS 208 HM

A Site Safety and Control Plan must be completed by the Hazardous Materials Group Supervisor and reviewed by all
within the Hazardous Materials Group prior to operations commencing within the Exclusion Zone.

Iltem Number

Iltem Title

Instructions

1.

2.

3.

4.
5-16.
17 - 18.
19.

20 - 23.
24.

25 - 27.
28 - 29.
30.

31.

32 - 33.
34 - 36.
ICS 208 HM

Incident Name/Number
Date and Time
Operational Period
Incident Location

Organization

Entry Team/Decon
Element

Material

Hazard Monitoring
Decontamination
Procedures

Site Communications
Medical Assistance

Site Map

Entry Objectives

SOP s, Safe Work
Practices, and
Emergency
Procedures

Safety Briefing

Print name and/or incident number.

Enter date and time prepared.

Enter the time interval for which the form applies.

Enter the address and or map coordinates of the incident.

Enter names of all individuals assigned to ICS positions. (Entries 5 &
8 mandatory). Use Boxes 15 and 16 for other functions: i.e. Medical
Monitoring.

Enter names and level of PPE of Entry & Decon personnel. (Entries 1
- 4 mandatory buddy system and back-up.)

Enter names and pertinent information of all known chemical
products. Enter UNK if material is not known. Include any which
apply to chemical properties. (Definitions: ph = Potential for Hydrogen
{Corrosivity), IDLH = Immediately Dangerous to Life and Health,

F.P. = Flash Point, I.T. = Ignition Temperature, V.P. = Vapor Pressure,
V.D. = Vapor Density, S.G. = Specific Gravity, LEL = Lower Explosive
Limit, UEL = Upper Explosive Limit)

List the instruments which will be used to monitor for chemical.

Check NO if modifications are made to standard decontamination
procedures and make appropriate Comments including type of
solutions.

Enter the radio frequency(ies) which apply.
Enter comments if NO is checked.

Sketch or attach a site map which defines all locations and layouts of
operational zones. (Check boxes are mandatory to be identified.)

List all objectives to be performed by the Entry Team in the
Exclusion Zone and any parameters which will alter or stop entry
operations.

List in Comments if any modifications to SOP s and any emergency
procedures which will be affected if an emergency occurs while
personnel are within the Exclusion Zone.

Have the appropriate individual place their signature in the box once
the Site Safety and Control Plan is reviewed.
Note the time in box 34 when the safety briefing has been completed.

Page 3 3/98
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ICS 215
Operational Planning Worksheet

Purpose. The Operational Planning Worksheet (ICS 215) communicates the decisions made by the Operations Section
Chief during the Tactics Meeting concerning resource assignments and needs for the next operational pericd. The ICS
215 is used by the Resources Unit to complete the Assignment Lists (ICS 204) and by the Logistics Section Chief for
ordering resources for the incident.

Preparation. The ICS 215 is initiated by the Operations Section Chief and often involves logistics personnel, the
Resources Unit, and the Safety Cfficer. The form is shared with the rest of the Command and General Staffs during the
Planning Meeting. It may be useful in some disciplines or jurisdictions to prefill ICS 215 copies prior to incidents.

Distribution. When the Branch, Division, or Group work assignments and accompanying resource allocations are agreed
upon, the form is distributed to the Resources Unit to assist in the preparation of the ICS 204. The Logistics Section will
use a copy of this worksheet for preparing requests for resources required for the next operational period.

Notes:
¢ This worksheet can be made into a wall mount.

e Also available as 84 x 14 (legal size) and 11 x 17 chart.
+ If additional pages are needed, use a blank ICS 215 and repaginate as needed.

B Block Title Instructions
Number

1 Incident Name Enter the name assigned to the incident.

2 Operational Period Enter the start date (month/day/year) and time (using the 24-hour clock)

« Date and Time From and end date and time for the operational period to which the form applies.

» Dateand Time To

3 Branch Enter the Branch of the work assignment for the resources.

4 Division, Group, or Other Enter the Division, Group, or other location (e.g., Staging Area) of the work
assignment for the resources.

5 Work Assighment & Enter the specific work assignments given to each of the Divisions/Groups

Special Instructions and any special instructions, as required.

6 Resources Complete resource headings for category, kind, and type as appropriate for
the incident. The use of a slash indicates a single resource in the upper
portion of the slash and a Strike Team or Task Force in the bottom portion
of the slash.

* Required Enter, for the appropriate resources, the number of resources by type
(engine, squad car, Advanced Life Support ambulance, etc.) required to
perform the work assignment.

s Have Enter, for the appropriate resources, the number of resources by type
(engines, crew, etc.) available to perform the work assignment.

+ Need Enter the number of resources needed by subtracting the number in the
“Have” row from the number in the “Required” row.

7 Overhead Position(s) List any supervisory and nonsupervisory ICS position(s) not directly
assigned to a previously identified resource (e.g., Division/Group
Supervisor, Assistant Safety Officer, Technical Specialist, etc.).

8 Special Equipment & List special equipment and supplies, including aviation support, used or

Supplies needed. This may be a useful place to monitor span of control.

9 Reporting Location Enter the specific location where the resources are to report (Staging Area,
location at incident, etc.).

10 Requested Arrival Time Enter the time (24-hour clock) that resources are requested to arrive at the
reporting location.
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Block Block Title Instructions
Number
1 Total Resources Required | Enter the total number of resources required by category/kind/type as
preferred (e.g., engine, squad car, ALS ambulance, etc.). A slash can be
used again to indicate total single resources in the upper portion of the
slash and total Strike Teams/ Task Forces in the bottom portion of the
slash.
12 Total Resources Have on Enter the total number of resources on hand that are assigned to the
Hand incident for incident use. A slash can be used again to indicate total single
resources in the upper portion of the slash and total Strike Teams/Task
Forces in the bottom portion of the slash.
13 Total Resources Need To Enter the total number of resources needed. A slash can be used again to
Order indicate total single resources in the upper portion of the slash and total
Strike Teams/Task Forces in the bottom portion of the slash.
14 Prepared by Enter the name, ICS position, and signature of the person preparing the

+ Name

s Position/Title
s Signature

+ Date/Time

form. Enter date (month/dayfyear) and time prepared (24-hour clock).
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INCIDENT ACTION PLAN SAFETY ANALYSIS (ICS 215A)

1. Incident Name:

2. Incident Number:

3. Date/Time Prepared: 4. Operational Period: Date From: Date To:
Date: Time: Time From: Time To:
5. Incident Area | 6. Hazards/Risks 7. Mitigations

8. Prepared by (Safety Officer): Name: Signature:

Prepared by (Operations Section Chief): Name:

Signature:

ICS 215A

I Date/Time:
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ICS 215A
Incident Action Plan Safety Analysis

Purpose. The purpose of the Incident Action Plan Safety Analysis (ICS 215A) is to aid the Safety Officer in completing an
operational risk assessment to prioritize hazards, safety, and health issues, and to develop appropriate controls. This
worksheet addresses communications challenges between planning and operations, and is best utilized in the planning
phase and for Operations Section briefings.

Preparation. The ICS 215A is typically prepared by the Safety Officer during the incident action planning cycle. When
the Operations Section Chief is preparing for the tactics meeting, the Safety Officer collaborates with the Operations
Section Chief to complete the Incident Action Plan Safety Analysis. This worksheet is closely linked to the Operational
Planning Worksheet (ICS 215). Incident areas or regions are listed along with associated hazards and risks. For those
assignments involving risks and hazards, mitigations or controls should be developed to safeguard responders, and
appropriate incident personnel should be briefed on the hazards, mitigations, and related measures. Use additional
sheets as needed.

Distribution. When the safety analysis is completed, the form is distributed to the Resources Unit to help prepare the
Operations Section briefing. All completed original forms must be given to the Documentation Unit.

Notes:
e This worksheet can be made into a wall mount, and can be part of the |AP.
« |f additional pages are needed, use a blank ICS 215A and repaginate as needed.

Block . .
Number Block Title Instructions

1 Incident Name Enter the name assigned to the incident.

2 Incident Number Enter the number assigned to the incident.

3 Date/Time Prepared Enter date (month/dayfyear) and time (using the 24-hour clock)
prepared.

4 Operational Period Enter the start date (month/day/year) and time (24-hour clock) and end

e Date and Time From date and time for the operational period to which the form applies.
* Date and Time To

5 Incident Area Enter the incident areas where personnel or resources are likely to
encounter risks. This may be specified as a Branch, Division, or
Group.

6 Hazards/Risks List the types of hazards and/or risks likely to be encountered by
personnel or resources at the incident area relevant to the work
assignment.

7 Mitigations List actions taken to reduce risk for each hazard indicated (e.g.,
specify personal protective equipment or use of a buddy system or
escape routes).

8 Prepared by (Safety Officer and | Enter the name of both the Safety Officer and the Operations Section

Operations Section Chief) Chief, who should collaborate on form preparation. Enter date
¢ Name (month/day/year) and time (24-hour clock) reviewed.

* Signature

+ Date/Time
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ACRONYMS
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AAR

ACGIH

AEGL

AFFF

AHJ

ALF

ALSRHMI

AMU

ANSI

APIE

ARFF

ASHMWMDR

BWA

CAR

CER

CERCLA

CFC

CFR

CGI

CISD

CSI

ACRONYMS

After-Action Report

American Conference of Governmental Industrial Hygienists Inc.

Acute Exposure Guideline Level
aqueous film forming foam
authority having jurisdiction

Animal Liberation Front

“Advanced Life
Incidents”

atomic mass unit

American National Standards Institute
Analyze, Plan, Implement, and Evaluate

aircraft rescue firefighting

Support Response to Hazardous Materials

“Advanced Science of Hazardous Materials/Weapons of Mass

Destruction Response”

biological warfare agent

Critical Application Rate

“Chemistry for Emergency Response”

Comprehensive Environmental Response,

Liability Act

chlorofluorocarbon

Code of Federal Regulations
Combustible Gas Indicator
Critical Incident Stress Debriefing

crime scene investigator

Compensation, and
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CWA

DOT

ED

EKG

EMS

EOC

EPA

EPCRA

ER

ERG

ERT: SC

eV

FEMA

FIBC

FID

FMCSA

FTIR

FWPCA

GC/MS

GM

gpm

HAZWOPER

HCFC

Clean Water Act

Department of Transportation

education rate

electrocardiogram

emergency medical services

Emergency Operation Center

Environmental Protection Agency

Emergency Planning and Community Right-to-Know Act
emergency room

Emergency Response Guidebook

“Emergency Response to Terrorism: Strategic Considerations”
electron volt

Federal Emergency Management Agency

flexible intermediate bulk container

Flame Ionization Detector

Federal Motor Carrier Safety Administration

Fourier Transform Infrared

Federal Water Pollution Control Act

gas chromatograph/mass spectrometer

Geiger-Miiller

gallons per minute

Hazardous Waste Operations and Emergency Response

hydrochlorofluorocarbon
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HMCE “Hazardous Materials Code Enforcement”

HMOHMSO “Hazardous Materials Officer and Hazardous Materials Safety
Officer”

HMIM “Hazardous Materials Incident Management”

HMOSP “Hazardous Materials Operating Site Practices”

HM RIT Hazardous Materials Rapid Intervention Team

HVAC heating, ventilating, and air conditioning

IAB Interagency Board

IAFF International Association of Fire Fighters

IAP Incident Action Plan

IC Incident Commander

ICS Incident Command System

IDLH immediately dangerous to life and health

IED improvised explosive device

IFSAC International Fire Service Accreditation Congress

IMS Ion Mobilization Spectrometry

IP ionization potential

ISS Instructional Systems Specialist

JPR job performance requirement

KSA knowledge, skills and abilities

LEL lower explosive limit

LEPC Local Emergency Planning Committee

LOx liquid oxygen

LPG liquefied petroleum gas
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MEK methyl ethyl ketone

mg/m3 milligrams per cubic meter

mph miles per hour

NFA National Fire Academy

NFPA National Fire Protection Association
NGO nongovernmental organization

NIMS National Incident Management System
NIST National Institute of Standards and Technology
NRC National Response Center

NVFC National Volunteer Fire Council

OPA Oil Pollution Act

ORM Operational Risk Management

OSHA Occupational Safety and Health Administration
OSLTF Oil Spill Liability Trust Fund

PAR Personnel and Accountability Report
PCR Polymerase chain reaction

PERO post-emergency response operations
PIA post-incident analysis

PID photoionization detector

PIO Public Information Officer

PPE personal protective equipment

ppb parts per billion

ppm parts per million
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PRV pressure relief valve

RCRA Resource Conservation and Recovery Act

RH relative humidity

RIID radioisotope identification device

RIT Rapid Intervention Team

RPT Rapid Phase Transition

SAFER Safety and Fitness Electronic Records

SARA Superfund Amendments and Reauthorization Act
SAW Student Activity Worksheet

SCBA self-contained breathing apparatus

SDS Safety Data Sheet

SEP Supplemental Environmental Project

SERC State Emergency Response Commission

SFPE Society of Fire Protection Engineers

SIRMED Hazardous Materials, Information/Science Resources, Medical,

Entry Team, Decontamination

SM Student Manual

SME subject matter expert

SOG standard operating guideline

SOP standard operating procedure

SOPM “Special Operations Program Management”
SPME solid phase microextraction

SWAT Special Weapons and Tactics

TAPS Trans-Alaska Pipeline System
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TIH

UAV

USCG

uv

VOC

WMD

WMD-CST

toxic inhalation hazard
Unmanned Aerial Vehicle
U.S. Coast Guard

ultraviolet

volatile organic compound
weapons of mass destruction

Weapons of Mass Destruction Civil Support Team
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