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Although the information set forth in this program is presented in good
faith and believed to be correct persons or agencies using this
information must make their own determination as to its suitability for
their purposes. In no event are the participating organizations and the
developing Technical committee responsible for damages of any nature
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Bureau, Special Operations Section, Homeland Security Branch, Division of State
Police.
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Sayreville, New Jersey 08872
732-721-4040
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LEVEL 2 OPERATIONS

SURVIVING THE HAZARDOUS MATERIALS
INCIDENT
PRE-TEST

(circle the most appropriate answer)

1. OSHA has defined the actions of "first responder-operations” (which would include firefighters, some
police officers, emergency medical services personnel, and industrial spill teams) as:

A. identifying the problem and plugging and patching the leak as necessary
B. notifying more qualified responders and taking no action

C. containing the spill and minimizing harm to people and environment

D. contacting outside specialists and taking action only upon their arrival

2. The three preferred methods of protecting responders at hazmat incidents are:

A. Level A, Level B, and Level C

B. Time, Distance, and Shielding

C. Inhalation, Ingestion, and Absorption
D. Metering, Zones, and ICS

3. The is the temperature to which a material must be heated to produce enough
vapor for sustained combustion.

A. fire point B. flash point
C. flammable ignition D. flammable range

4. The is the minimum temperature to which a liquid must be heated to produce a
vapor flash if an ignition source is present.

A. fire point B. flash point
C. ignition temperature  D. flammable range

5. A pan of oil, left on an electric range where there is heat but no apparent spark or flame, which
suddenly bursts into flames is an example of:

A. external ignition

B. spontaneous ignition
C. auto-ignition

D. oxidizing ignition

HAZMAT OPERATIONS Page 3



New Jersey State Police HMRU

10.

11.

12.

Which emergency response guide (in the DOT guidebook) should be used when the material cannot
be identified?

A. Guide #111
B. Guide #31
C. Guide #1
D. Guide #121

When attempting to control and extinguish a fire involving flammable hydrocarbon fuels that don't
mix with water, the best agent to use is:

A. any type of foam

B. aqueous film forming foam (AFFF)

C. mechanical foam

D. chemical foam made of an aqueous solution of sodium bicarbonate, aluminum sulfate, and a
stabilizer

Sodium metal is an example of which of the following hazard classes:

A. Class 1, Division 1.1
B. Class 2, Division 2.1
C. Class 3, Division 3.2
D. Class 4, Division 4.3

An MC 306 non-pressure liquid carrier, easily identified by its polished aluminum color and its
elliptical shape, usually transports:

A. alcohol, gasoline, fuel oils, combustible liquids
B. flammable corrosives and poisons

C. water

D. cryogenic liquids

Pale, cool, moist skin, heavy sweating, dizziness, nausea, and fainting are signs and symptoms of:

A. Heat rash B. Heat cramps
C. Heatstroke D. Heat exhaustion

Liquid nitrogen would most likely be transported in what specification cargo tank?

A. MC-331 B. MC-312
C. MC-307 D. MC-338

While in transit, shipping papers must be kept:

A. in the trailer with the cargo in a clearly labeled pouch that is accessible to emergency responders
B. in the vehicle's cab in a properly labeled pouch on the passenger's door

C. in the vehicle's cab in the sleeper berth

D. in the vehicle's cab within reach of the driver while wearing a seat belt
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13. A flammable material with a wide flammable range, such as acetylene, is than a material with a
small flammable range.

A. more difficult to ignite

B. easier to ignite

C. more difficult to control and extinguish
D. easier to control and extinguish

14. The percentage of vapor needed in the air for combustion is called the explosive limit, and is also
known as the:

A. fire point

B. flammable range

C. flash point

D. specific gravity range

15. Any liquid that spontaneously ignites in the air at or below 130°F is:

A. a combustible liquid
B. a flammable liquid
C. a pyrophoric liquid
D. a cryogenic liquid
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MODULE 1
INTRODUCTION

Qutline

» How the training modules were designed The role of the Operational responder Content
of training
» Frequency of training References

» Using the Incident Command System
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MODULE 1
INTRODUCTION

Objectives

The students will be able to:
Describe the modular nature of this course and the two ways that it can be presented.

Describe the role of the operational responder.

1
2
3. List the two sources that the course content was based on.
4

Describe the six competencies required by Federal OSHA and the seven competencies
required by the National Fire Protection Association.

5. List the amount of initial and refresher training required by Federal OSHA.
6. Understand the community planning mechanisms existing in New Jersey.

7. Describe the elements of the Incident Command System.
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FROM OSHA's FINAL RULE

29 C F R Part 1910.120
March 6, 1989

(Q) Emergency response to hazardous substance releases.

(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:

(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:

(A) An understanding of what hazardous materials are, and the risks associated with them in an
incident.

(B) An understanding of the potential outcomes associated with an emergency created when
hazardous materials are present.

(C) The ability to recognize the presence of hazardous materials in an emergency. (D)
The ability to identify the hazardous materials, if possible.

(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.

(F) The ability to realize the need for additional resources, and to make appropriate naotifications
to the communication center.

(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:

(A) Knowledge of the basic hazard and risk assessment techniques.
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(B) Know how to select and use proper personal protective equipment provided to the first
responder operational level.

(C) An understanding of basic hazardous materials terms.

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

(E) Know how to implement basic decontamination procedures.

(F) An understanding of the relevant standard operating procedures and termination procedures.

(8) Refresher training

(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.

(i) 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.

Defensive

The act or actions taken during a hazardous material emergency/incident in which there is no
intentional contact with the specific product.

It involves, but is not limited to:
1 -elimination of ignition sources
1 -vapor suppression

It requires notification and possible evacuation, but does not involve plugging, patching or cleanup of
spilled or leaking materials.

Offensive

The action or actions taken by a hazardous materials technician/specialist, in appropriate chemical
protective clothing, to handle an emergency/incident which may result in contact with the released
material.

This involves, but is not limited to: patching or plugging to slow or stop a leak, containing of a material
in its own container or package, and cleanup operations which may or may not require overpacking or
transfer of a product to another container.
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FROM NFPA 472
STANDARD FOR PROFESSIONAL
COMPETENCE OF RESPONDERS TO
HAZARDOUS MATERIALS INCIDENTS

Chapter 2-First Responder

2-1 General. First responders are divided into two levels of competency: first responder awareness
and first responder operational. First responders at the awareness level shall be trained to meet all
of the requirements of Section 2-2 of this chapter and first responders at the operational level shall
be trained to meet all of the requirements of Section 2-2 and Section 2-3 of this chapter. All first
responders shall receive training to meet federal Occupational Safety and Health Administration
(OSHA) or Environmental Protection Agency (EPA) requirements, whichever is appropriate for their
jurisdiction.

2-2 First Responder Awareness Level.

2-2.1 GOAL. The goal at the first responder awareness level shall be to provide those persons, who
in the course of their normal duties may be the first on the scene of a hazardous materials incident,
with the following competencies to respond in a safe manner when confronted with a hazardous
materials incident. These personnel are not expected to take any actions other than to recognize
that a hazard exists, call for trained personnel, and secure the area.

(a) An understanding of what hazardous materials are, and the risks associated with them in an
incident;

(b) An understanding of the potential outcomes associated with an emergency created when
hazardous materials are present;

(c) The ability to recognize the presence of hazardous materials in an emergency

(d) The ability to identify the hazardous materials and determine basic hazard and response
information;

(e) An understanding of the role of the first responder on the scene of a hazardous materials
incident as identified in the local contingency plan for hazardous materials incidents;

(f) The ability to recognize the need for additional resources and make appropriate
notifications; and

(g) The ability to initiate scene management (i.e., implement the Incident Command System,
isolate the immediate site, deny entry to unauthorized persons, and evacuate).

2-3 First Responder Operational Level.

2-3.1 Introduction. First responders at the operational level shall be trained to meet all competencies
at the first responder awareness level and the competencies of this chapter. They shall also receive
any additional training to meet applicable DOT, EPA, OSHA, and other state, local, or provincial
occupational health and safety regulatory requirements.
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2-3.2 Goal. The goal of the competencies at the operational level shall be to provide first responders,
whose duties include responding to the scene of emergencies that may involve hazardous materials,
with the knowledge and skills to perform these tasks safely, effectively and efficiently.

2-3.3 The first responder at the operational level shall be able to perform the following tasks:

1) Analyze a hazardous materials incident to determine the magnitude of the problem in terms of
outcomes by completing the following tasks:

(a) Survey the hazardous materials incident to identify the containers and materials involved,
determine whether hazardous materials have been released, and evaluate the surrounding
conditions.

(b) Collect hazard and response information from MSDS; CHEMTREC/CANUTEC/ SETIQ);
local, state and federal authorities; and shipper/manufacturer contacts.

(c) Predict the likely behavior of a material as well as its container.

(d) Estimate the potential harm at a hazardous materials incident.

(2) Plan an initial response within the capabilities and competencies of available personnel, personal
protective equipment, and control equipment by completing the following tasks:

(a) Describe the response objectives for hazardous materials incidents.
(b) Describe the defensive options available for a given response objective.

(c) Determine whether the personal protective equipment provided is appropriate for

implementing each defensive option.
(d) Identify the emergency decontamination procedures.

(3) Implement the planned response to favorably change the outcomes consistent with the local
emergency response plan and the organization's standard operating procedures by completing
the following tasks:

(a) Establish and enforce scene control procedures including control zones, emergency
decontamination, and communications.

(b) Initiate an incident management system (IMS) for hazardous materials incidents.

(c) Don, work in, and doff personal protective equipment provided by the authority having
jurisdiction.

(d) Perform defensive control functions identified in the plan of action.

(4) Evaluate the progress of the actions taken to ensure that the response objectives are being met
safely, effectively, and efficiently by completing the following tasks:

(a) Evaluate the status of the defensive actions taken in accomplishing the response

objectives.
(b) Communicate the status of the planned response.

2-4 Competencies-Analyzing the Incident.
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2-4.1 Surveying the Hazardous Materials Incident. Given examples of both facility and transportation
scenarios involving hazardous materials, the first responder at the operational level shall survey the
incident to identify the containers and materials involved, determine whether hazardous materials
have been released, and evaluate the surrounding conditions and also shall meet the requirements
in 5.2.1.1 through 5.2.1.6.

2-4.2 Given three examples each of liquid, gas, and solid hazardous materials, including various

hazard classes, the first responder at the operational level shall identify the general shapes of

containers in which the hazardous materials are typically found.

(A) Given examples of the following tank cars, the first responder at the operational level shall
identify each tank car by type as follows:

(1) Cryogenic liquid tank cars

(2) High-pressure tube cars

(3) Non-pressure tank cars

(4) Pneumatically unloaded hopper cars

(5) Pressure tank cars

(B) Given examples of the following intermodal tanks, the first responder at the operational level
shall identify each intermodal tank by type and identify at least one material and its hazard class
that is typically found in each tank as follows:

(1) Non-pressure intermodal tanks, such as the following:
(a) IM-101 (IMO Type 1 internationally) portable tank
(b) IM-102 (IMO Type 2 internationally) portable tank

(2) Pressure intermodal tanks

(3) Specialized intermodal tanks, such as the following:
(a) Cryogenic intermodal tanks
(b) Tube modules

(C) Given examples on the following cargo tanks, the first responder at the operational level shall
identify each cargo tank by type as follows:

(1) Nonpressure liquid tanks

(2) Low pressure chemical tanks
(3) Corrosive liquid tanks

(4) High pressure tanks

(5) Cryogenic liquid tanks

(6) Dry bulk cargo tanks

7) Compressed gas tube trailers
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(D) Given examples of the following tanks, the first responder at the operational level shall

(E)

(F)

2-4.3

(A)

(B)

2-4.4

identify at least one material, and its hazard, that is typically found in each tank as follows:

(1) Non-pressure tank
(2) Pressure tank

(3) Cryogenic liquid tank

Given examples of the following non-bulk packages, the first responder at the operational
level shall identify each package by type as follows:

(1) Bags

(2) Carboys
(3) Cylinders
(4) Drums

Given examples of the following radioactive material containers, the first responder at the
operational level shall identify each container/package by type as follows:
(1) Type A

(2) Type B

(3) Industrial

(4) Excepted

(5) Strong, tight containers

Given examples of facility and transportation containers, the first responder at the operational
level shall identify the markings that differentiate one container from another.

Given examples of the following marked transport vehicles and their corresponding shipping
papers, the first responder at the operational level shall identify the vehicle or tank identification
marking as follows:

(1) Rail transport vehicles, including tank cars
(2) Intermodal equipment including tank containers
(3) Highway transport vehicles, including cargo tanks

Given examples of facility containers, the first responder at the operational level shall identify the
markings indicating container size, product contained, and/or site identification numbers.

Given examples of facility and transportation situations involving hazardous materials, the first
responder at the operational level shall identify the name(s) of the hazardous material(s) in each
situation.
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(A) The first responder at the operational level shall identify the following information on a pipeline
marker:

(1) Product
(2) Owner
(3) Emergency telephone number

(B) Given a pesticide label, the first responder at the operational level shall identify each of the
following pieces of information, then match the piece of information to its significance in surveying
the hazardous materials incident:

Q) Name of pesticide

(2 Signal word

3) Pest control product (PCP) number (in Canada)
(4) Precautionary statement

(5) Hazard statement

(6) Active ingredient

(C) Given a label for a radioactive material, the first responder at the operational level shall identify
vertical bars, contents, activity, and transport index.

2-4.5 The first responder at the operational level shall identify and list the surrounding conditions that
should be noted by the first responders when surveying hazardous materials incidents.

2-4.6 The first responder at the operational level shall give examples of ways to verify information
obtained from the survey of a hazardous materials incident.

2-4.7 The first responder at the operational level shall identify at least three additional hazards that could
be associated with an incident involving criminal or terrorist activity.

2-4.8 Collective Hazard and Response Information. Given known hazardous materials, the first
responder at the operational level shall collect hazard and response information using MSDS;
CHEMTREC/CANUTEC/ SETIQ; local, state, and federal authorities; and contacts with the
shipper/manufacturer, and also shall meet the following requirements:

(1) Match the definitions associated with the UN/DOT hazard classes and divisions of hazardous
materials, including refrigerated liquefied gases and cryogenic liquids, with the class or division.

(2) Identify two ways to obtain an MSDS in an emergency.

(3) Using an MSDS for a specified material, identify the following hazard and response information:

(a) Physical and chemical characteristics

(b) Physical hazards of the material

(c) Health hazards of the material

(d) Signs and symptoms of exposure

(e) Routes of entry

(f) Permissible exposure limits

(g) Responsible party contact

(h) Precautions for safe handling (including hygiene practices, protective measures, procedures
for cleanup of spills or leaks)

(i) Applicable control measures including personal protective equipment
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() Emergency and first-aid procedures
(4) Identify the following:

(a) Type of assistance provided by CHEMTREC/CANUTEC/ SETIQ and local, state, and federal
authorities
(b) Procedure for contacting CHEMTREC/CANUTEC/SETIQ and local, state, and federal
authorities
(c) Information to be furnished to CHEMTREC/CANUTEC/ SETIQ and local, state, and federal
authorities.
(5) Identify two methods of contacting the manufacturer or shipper to obtain hazard and response
information.
(6) Identify the type of assistance provided by local, state, and federal authorities with respect to
criminal or terrorist activities involving hazardous materials.
(7) Identify the procedure for contacting local, state, and federal authorities as specified in the local
emergency response plan (ERP) or the organization's standard operating procedures.
(8) Describe the properties and characteristics of the following:
(a) Alpha particles
(b) Beta particles
(c) Gamma rays
(d) Neutrons

2-4.9 Predicting the Behavior of a Material and its Container. Given an incident involving a single
hazardous material, the first responder at the operational level shall predict the likely behavior
of the material and its container and also shall meet the following requirements:

(1) Given two examples of scenarios involving known hazardous materials, interpret the hazard and
response information obtained from the current edition of the Emergency Response Guidebook,
MSDS; CHEMTREC/CANUTEC/SETIQ; local, state, and federal authorities; and
shipper/manufacturer contacts as follows:

(a) Match the following chemical and physical properties with their significance and impact on the
behavior of the container and/or its contents:
i.  Boiling point
ii. Chemical reactivity iii. Corrosivity (pH)
iv. Flammable (explosive) range (LEL and UEL) v. Flash point
vi. Ignition (autoignition) temperature vii. Physical state (solid, liquid, gas) viii. Specific gravity
ix. Toxic products of combustion x. Vapor density
xi. Vapor pressure xii. Water solubility

xiii. Radiation (ionizing and non-ionizing)

(b) Identify the differences between the following pairs of terms:

i. Exposure and hazard
ii. Exposure and contamination
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iii. Contamination and secondary contamination
iv. Radioactive material exposure (internal and external) and radioactive contamination

(2)* Identify three types of stress that could cause a container system to release its contents.
(3)" Identify five ways in which containers can breach.

(4)* Identify four ways in which containers can release their contents.

(5)" Identify at least four dispersion patterns that can be created upon release of a hazardous
material.
(6)" Identify the three general time frames for predicting the length of time that exposures can be in
contact with hazardous materials in an endangered area.
(7)* Identify the health and physical hazards that could cause harm.
(8)" Identify the health hazards associated with the following terms:
(a) Asphyxiant
(b)* Chronic health hazard
(c) Convulsant
(d) lIrritant/corrosive
(e) Sensitizer/allergen
(f) Alpha, beta, gamma, and neutron radiation

(9)" Given the following types of warfare agents, identify the corresponding UN/DOT hazard class and
division:
(a) Nerve agents
(b) Vesicants (blister agents)
(c) Blood agents
(d) Choking agents
(e) Irritants (riot control agents)
(f) Biological agents and toxins

2-4.10 Estimating the Potential Harm. The first responder at the operational level shall estimate the
potential harm within the endangered area at a hazardous materials incident and also shall meet the
following requirements:

(1) Identify a resource for determining the size of an endangered area of a hazardous materials
incident.

(2) Given the dimensions of the endangered area and the surrounding conditions at a hazardous
materials incident, estimate the number and type of exposures within that endangered area.

(3) Identify resources available for determining the concentrations of a released hazardous material
within an endangered area.

(4)" Given the concentrations of the released material, identify the factors for determining the extent of
physical, health, and safety hazards within the endangered area of a hazardous materials
incident.

(5) Describe the impact that time, distance, and shielding have on exposure to radioactive materials
specific to the expected dose rate.

(6) Describe the prioritization of emergency medical care and removal of victims from the hazard area
relative to exposure and contamination concerns.
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2-5 Competencies-Planning the Response.

2-5.1 Describing Response Objectives for Hazardous Materials Incidents. Given at least two scenarios
involving hazardous materials incidents (one facility and one transportation), the first responder at the
operational level shall describe the first responder's response objectives for each problem and also
shall meet the following requirements:

(1) Given an analysis of a hazardous materials problem and the exposures already lost, identify the
steps for determining the number of exposures that could be saved by the first responder with the
resources provided by the authority having jurisdiction and operating in a defensive fashion.

(2) Given an analysis of a hazardous materials incident, describe the steps for determining defensive
response objectives.

(3) Describe how to assess the risk to a responder for each hazard class in rescuing injured persons
at a hazardous materials incident.

2-5.2 ldentifying Defensive Options. Given simulated facility and transportation hazardous materials
problems, the first responder at the operational level shall identify the defensive options for each
response objective and shall meet the following requirements:

1. Identify the defensive options to accomplish a given response objective.

2. ldentify the purpose for, and the procedures, equipment, and safety precautions used with, each
of the following control techniques:

(@) Absorption (b) Dike, dam, diversion, retention
(c) Dilution (d) Remote valve shutoff
(e) Vapor dispersion (f) Vapor suppression

2-5.3 Determining Appropriateness of Personal Protective Equipment. Given the name of the
hazardous material involved and the anticipated type of exposure, the first responder at the
operational level shall determine whether available personal protective equipment is appropriate for
implementing a defensive option and also shall meet the following requirements:

(1)* Identify the respiratory protection required for a given defensive option and the following:
(a) Identify the three types of respiratory protection and the advantages and limitations
presented by the use of each at hazardous materials incidents.
(b) Identify the required physical capabilities and limitations of personnel working in positive
pressure self-contained breathing apparatus.

(2) Identify the personal protective clothing required for a given defensive option and the following:
(a) Identify skin contact hazards encountered at hazardous materials incidents.
(b) Identify the purpose, advantages, and limitations of the following levels of protective
clothing at hazardous materials incidents:
i. Structural fire-fighting protective clothing
ii. High temperature-protective clothing
iii. Chemical-protective clothing
iv. Liquid splash-protective clothing
v. Vapor-protective clothing

2-5.4 Identifying Emergency Decontamination Procedures. The first responder at the operational
level shall identify emergency decontamination procedures and shall meet the following
requirements:
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(1) Identify ways that personnel, personal protective equipment, apparatus, tools, and equipment
become contaminated.

(2) Describe how the potential for secondary contamination determines the need for emergency
decontamination procedures.

(3) Identify the purpose of emergency decontamination procedures at hazardous materials
incidents.

(4) Identify the advantages and limitations of emergency decontamination procedures.

(5) Describe the procedure listed in the local emergency response plan or the organization's
standard operating procedures for decontamination of a large number of people exposed to
hazardous materials.

(6) Describe procedures, such as those listed in the local emergency response plan or the
organization's standard operating procedures, to preserve evidence at hazardous materials
incidents involving suspected criminal or terrorist acts.

2-6 Competencies-Implementing the Planned Response.

2-6.1 Establishing and Enforcing Scene Control Procedures. Given scenarios for facility and/or
transportation hazardous materials incidents, the first responder at the operational level shall
identify how to establish and enforce scene control including control zones, emergency
decontamination, and communications and shall meet the following requirements:

(1) Identify the procedures for establishing scene control through control zones.

(2) Identify the criteria for determining the locations of the control zones at hazardous materials
incidents.

(3) Identify the basic techniques for the following protective actions at hazardous materials
incidents:

(a) Evacuation
(b) Sheltering in-place protection

(4) Identify the considerations associated with locating emergency decontamination areas.
(5)* Demonstrate the ability to perform emergency decontamination.
(6)* Identify the items to be considered in a safety briefing prior to allowing personnel to work at the
following:
(a) Hazardous materials incident
(b)* Hazardous materials incident involving criminal or terrorist activities

2-6.2 Initiating the Incident Management System. Given simulated facility and/or transportation
hazardous materials incidents, the first responder at the operational level shall initiate the incident
management system specified in the local emergency response plan and the organization's standard
operating procedures and shall meet the following related requirements:

(1) Identify the role of the first responder at the operational level during hazardous materials incidents
as specified in the local emergency response plan and the organization's standard operating
procedures.

(2) Identify the levels of hazardous materials incidents as defined in the local emergency response
plan.

(3) Identify the purpose, need, benefits, and elements of an incident management system at
hazardous materials incidents.
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(4)

(5)
(6)*

2-6.3

Identify the considerations for determining the location of the command post for a hazardous
materials incident.

Identify the procedures for requesting additional resources at a hazardous materials incident.
Identify the authority and responsibilities of the safety officer.

Using Personal Protective Equipment. The first responder at the operational level shall

demonstrate the ability to don, work in, and doff the personal protective equipment provided by the
authority having jurisdiction, and shall meet the following relating requirements:

(1)
(2)
®3)

(4)
(5)

(7)
(8)
(9)

2-6.4

(1)

(2)

Identify the importance of the buddy system in implementing the planned defensive options.
Identify the importance of the backup personnel in implementing the planned defensive options.
Identify the safety precautions to be observed when approaching and working at hazardous
materials incidents.

Identify the symptoms of heat and cold stress.

Identify the physical capabilities required for, and the limitations of, personnel working in the
personal protective equipment as provided by the authority having jurisdiction. (6) Match the
function of the operational components of the positive pressure self-contained breathing
apparatus provided to the hazardous materials responder with the name of the component.
Identify the procedures for cleaning, disinfecting, and inspecting respiratory protective equipment.
Identify the procedures for donning, working in, and doffing positive pressure self-contained
breathing apparatus.

Demonstrate donning, working in, and doffing positive pressure self-contained breathing
apparatus.

Performing Defensive Control Actions. Given a plan of action for a hazardous materials incident
within their capabilities, the first responder at the operational level shall demonstrate defensive
control actions set out in the plan and shall meet the following related requirements:

Using the type of fire-fighting foam or vapor suppressing agent and foam equipment furnished by
the authority having jurisdiction, demonstrate the effective application of the fire-fighting foam(s) or
vapor suppressing agent(s) on a spill or fire involving hazardous materials.

Identify the characteristics and applicability of the following foams:

€) Protein
(b) Fluoroprotein
(© Special purpose

i. Polar solvent alcohol-resistant concentrates
ii. Hazardous materials concentrates

(d) Aqueous film-forming foam (AFFF)

(e) High expansion

(3)

Given the required tools and equipment, demonstrate how to perform the following defensive
control activities:

(a) Absorption

(b) Damming

(c) Diking

(d) Dilution

(e) Diversion

(f) Retention
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(4)
(5)

(6)

(g) Vapor dispersion
(h) Vapor suppression

Identify the location and describe the use of the mechanical, hydraulic, and air emergency remote
shutoff devices as found on cargo tanks.

Describe the objectives and dangers of search and rescue missions at hazardous materials
incidents.

Describe methods for controlling the spread of contamination to limit impacts of radioactive
materials.

2-7 Competencies-Evaluating Progress.

2-7.1 Evaluating the Status of Defensive Actions. Given simulated facility and/or transportation

(1)
(2)

hazardous materials incidents, the first responder at the operational level shall evaluate the
status of the defensive actions taken in accomplishing the response objectives and shall meet
the following related requirements:

Identify the considerations for evaluating whether defensive options are effective in accomplishing
the objectives.

Describe the circumstances under which it would be prudent to withdraw from a hazardous
materials incident.

2-7.2 Communicating the Status of the Planned Response. The first responder at the operational level
shall communicate the status of the planned response to the incident commander and other response
personnel and shall meet the following related requirements:

(1) Identify the methods for communicating the status of the planned response to the incident

commander through the normal chain of command.

(2) Identify the methods for immediate notification of the incident commander and other response

personnel about critical emergency conditions at the incident.
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COMMUNITY PLANNING

As an emergency responder you should be aware of the community planning mechanisms that exist in
New Jersey. Through State law (The Emergency Management Act, NJSA App. A:9-30, et seq.) a
statewide emergency management system has been created. Each municipality and County has an
Office of Emergency Management as well as the state. This office, headed by an appointed
Coordinator, is responsible for preparing an Emergency Operations Plan (EOP). This plan, utilizing
standards established by the Federal Emergency Management Agency (FEMA) and New Jersey
Office of Emergency Management (NJOEM), provides the operational guideline and foundation for
municipal/county emergency planning and response to large scale emergencies. It outlines how a
state of emergency may be declared, and under what rules the jurisdiction operates during an

emergency. All 566 municipalities and 21 counties in New Jersey must by law have a completed and
current EOP

The local Office of Emergency Management (OEM) is also responsible for coordinating the Local
Emergency Planning Committee (LEPC). This committee, first required for community hazmat
planning under SARA Title Il in 1986, is responsible for preparing and reviewing the municipal EOP
Its membership must include representatives of the community's emergency response organizations,
public health system, elected officials, media, general public and local chemical industry. Meeting on a
regular basis, this committee is intended to bring diverse perspectives to the community planning
process in an effort to identify specific planning needs, ensure the coordination of resources and
promote the establishment of effective communications links within the community's response
network.

Emergency responders from all agencies should be aware of the OEM system in their community.
They play a key role in coordination of resources, management of mutual aid requests, and support of
emergency operations through the management and implementation of community wide plans.

INCIDENT COMMAND SYSTEM (ICS)

Although many systems exist throughout the nation for the command and control of resources at
emergency incidents, the National Fire Academy has adopted the Incident Command System (ICS) as
its base for teaching the concepts of incident command. The ICS is recognized by the Academy as a
system that is documented and has been successfully used in managing available resources at
emergency operations.

The system consists of procedures for controlling personnel, facilities, equipment, and
communications.

It is designed to begin developing from the time an incident occurs until the requirement for
management and operations no longer exists. The "Incident Commander" is a title which can apply
equally to an engine company captain, or the chief of a police department, depending upon the
situation. The structure of the ICS can be established and expanded depending upon the changing
conditions of the incident. It is intended to be staffed and operated by qualified personnel from any
emergency services agency and may involve personnel from a variety of agencies.
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As such, the system can be utilized for any type or size of emergency, ranging from a minor incident
involving a single unit, to major emergency involving several agencies. The ICS allows agencies to
communicate using common terminology and operating procedures. It also allows for the timely
combining of resources during an emergency.

The ICS is designed to be used in response to emergencies caused by fires, floods, earthquakes,
hurricanes, riots, hazardous materials, or other natural or human-caused incidents.

PRIMARY FEATURES OF THE INCIDENT COMMAND SYSTEM

Adaptability
Flexibility

Span of Control
Unity of Command

Y VVY

ORGANIZATION AND OPERATION
The ICS has five major functional areas:

Command: Command function manages the incident including establishing strategic goals, and
ordering and releasing resources (personnel and equipment). Note: Command also
has responsibility for the other four functions until and if they are delegated.

Operations:  Operations function directs all incident tactical resources to accomplish the goals and
objectives developed by command. Operations assures that the personnel and
equipment at the scene are used to perform effective mitigation.

Planning: Planning is responsible for the collection and evaluation of information important to the
incident. This then leads to the development of action plan. Planning is ongoing.

Logistics: The logistics function provides the services and supplies needed to support the tactical
operations. It may be a simple function such as arranging for refueling of vehicles or as
complicated as feeding hundreds of people.

Finance/Admin Purchasing, renting equipment deemed necessary on-site, keeping Administration:
records on overtime on more complex larger operations.
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ICS FLOW CHART

HAZMAT OPERATIONS Page 24



New Jersey State Police

MODULE 2

ANALYZING THE INCIDENT

BASIC CHEMISTRY

Outline

[0 Basic classes of hazardous substances:

0 Functional classification of hazardous materials

O

Physical properties (NFPA 472)
[0 How to read a DOH HSFS or an MSDS

A. Finding physical properties of a substance

B. Finding the specific hazard associated with a substance

[J Radioactivity
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MODULE 2

ANALYZING THE INCIDENT

BASIC CHEMISTRY

Objectives

The students will be able to:

1.

Define the following eight basic chemical and physical properties:

-boiling point -flammable (explosive) limits
-ignition (autoignition) temp -specific gravity

-vapor density -vapor pressure -water solubility
-flash point

Use knowledge of physical properties to determine the actions of a material in a haz mat
incident given a specific incident.

Differentiate among alpha, beta, and gamma particles and rays on the basis of their
penetration and the protection required to deal with them.

Define the following terms:

-radioactive contamination
-half-life
-radioactive exposure

Describe how time, distance, and shielding can affect exposure to radioactive
contaminants.
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HAZARDOUS SUBSTANCES:

Functional Classification:

Effectively; hazardous materials will either blow you up, burn you, asphyxiate you, infect you, irradiate
you, poison you, or freeze you.

Explosives are materials like nitrates used in the manufacture of fertilizers, TNT, or blasting caps.
They are all materials that undergo a very rapid chemical transformation. This rapid reaction
produces a dangerous shock wave. The terms high or low explosive do not indicate the severity of
the hazard you face. These terms only indicate the speed of the flame front in the material. High
or detonating explosives have detonation rates as high as four miles per second. They can be
sub-divided into primary and secondary high explosives.

Primary high explosives may be detonated by shock, heat, or friction. Examples are lead azide and
mercury fulminate.

Secondary high explosives usually require a booster for detonation and are relatively insensitive to
shock, heat, and friction. Examples are TNT and dynamite.
Low or deflagrating explosives have slower detonation rates; 1000 feet per second or less.
Examples are smokeless powder (for firearms) and magnesium.

Flammable substances include organic solvents, finely divided metals and powders, some
classes of fibers, textiles, or plastics, and chemicals that evolve or absorb oxygen during storage
(oxidizers) and constitute a fire hazard. Materials in which dangerous heat buildup occurs during
storage. The heat buildup occurs as a result of either oxidation or microbial action. Examples are
fish meal, wet waste papers, and other organic waste material.

Oxidizers (such as hydrogen peroxide) release oxygen and produce heat on contact with organic
substances thus constituting a fire hazard. Organic peroxides are a combination of oxidizer and
organic substance; they may burst into flame upon exposure to air or light.

Asphyxiants are materials that deprive body tissue of oxygen. Their action can be simple or chemical.
Simple asphyxiants act by displacing oxygen in the air that you breathe causing oxygen
starvation. This can cause headache, unconsciousness, and eventual death. Chemical
asphyxiants cause death by affecting your body's ability to use the oxygen in the air you breathe.
Some, like carbon monoxide prevent the transport of oxygen in the bloodstream by binding
strongly with hemoglobin. Other materials act by preventing the transfer of oxygen from the
bloodstream to body tissues; like hydrogen cyanide.

Toxic (poisonous) substances are drugs, chemicals, and natural or synthetic products that are in any
way harmful to life or health. The effects range from skin irritations thru death. Some terms that
you should be familiar with when discussing toxic materials are:

Toxicity-This is a measure of how harmful a material is. Toxicity is usually measured by the LDs, or
LCso (the amount of material required to kill half of a population of lab animals) of a substance.

Acute/chronic effects-Acute effects happen almost immediately upon exposure. Chronic effects take
days, weeks, or even years to develop and are usually the result of long-term low-level
exposures.
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Local/systemic effects-Local effects occur at the site of exposure (if you spill lye on your hand, your
hand will be burned) systemic effects occur at an organ of the body that was not directly
exposed (if you inhale large amounts of benzene over time, your lungs have been directly
exposed but your kidneys will develop the problem; cancer).

Carcinogens are those substances that cause cancer.

Mutagens are materials that cause genetic changes in the cells of your gonads (sperm or eggs) that
can be passed on to any children you have after the exposure. Mutations can also be precursors
of cancer.

Teratogens are substances that cause damage to a developing fetus (unborn child) but do not affect
any future pregnancies.

Biological hazards or etiologic agents are living germs and viruses (or the toxins they produce) that
can cause human disease. You are aware that you might encounter etiologic agents when
dealing with incidents that involve hospital wastes but remember: the dog that lives on the site of
a hazardous materials incident is also a biological hazard.

Radioactive substances are materials that emit ionizing radiation.

Corrosive substances can be either acids or bases (caustics). They are materials that burn or
otherwise damage body tissue, metals, plastics or other materials as a result of contact.
Examples are sodium hydroxide (lye) and sulfuric acid. The acidity or basicity of a substance is
measured by pH. The pH scale runs from 0 to 14; 7 is neutral (neither acidic nor basic); numbers
less than 7 are acidic; and numbers higher than 7 are basic.

Cryogenic substances are extremely cold materials like liquid oxygen or nitrogen. They have
temperatures below -130 degrees F (USDOT)
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PHYSICAL PROPERTIES OF HAZARDOUS SUBSTANCES:

Density-is the mass per unit volume of a substance. It is usually expressed as grams per cubic
centimeter (g/cc). The density of water is 1 g/cc since 1 cc of water has a mass of 1 g.

Specific gravity-The ratio of the density of a solid or liquid to the density of water. This number tells
you whether the material floats or sinks in water. A number greater than 1 indicates that the
substance sinks; numbers less than 1 indicate that the substance floats. Knowing
if the substance sinks or floats in water will determine your containment strategy; use booms
on floating materials in a body of water and dike sinking materials.

Vapor density (VD)-The relative density of a vapor compared to air. A vapor with a VD of less than 1
is "lighter than air" and will rise. Vapors with densities greater than 1 will drop and collect in
low-lying areas and pockets. Again, whether a material sinks or rises will affect your incident
control strategy.

Vapor pressure-A measure of how readily a solid or liquid mixes with air at its surface. Higher VPs
(approaching 760mm Hg) indicates a volatile substance and suggests that there will be high
concentrations in the air at an incident involving that substance. Vapor pressures above
760mm Hg indicate a material that is normally a gas. Vapor pressure generally increases as a
substance is heated.

Boiling point (BP)-The temperature at which the vapor pressure of the material being heated equals
atmospheric pressure. Attaining the boiling point is just a specific case of dealing with vapor
pressure.

Flammable (explosive) limits-The highest and lowest concentrations of a substance that can explode
or burn. The upper explosive limit (UEL) is the richest mixture of a substance that can explode
(any richer and there is not enough oxygen) while the lower explosive limit (LEL) is the most
lean (any leaner and there is not enough of the substance). The LEL is measured with a
Combustible Gas Indicator (CGI). Generally, an area must be evacuated if the CGI reads 10%
of the LEL.

Flash point (FP)-The lowest temperature at which the vapor given off by a substance forms an
ignitable mixture with air. This is only a flash, not a self-sustained fire. As a general rule of
thumb, the lower the FP the more volatile the substance.

Ignition temperature-(Also called AUTOIGNITION TEMPERATURE). The minimum temperature
required to initiate self-sustained combustion of a material or compound.

Water solubility-The degree to which a material or its vapors dissolve in water. Materials that readily
dissolve are described as "miscible.” The solubility of a substance will affect your situation
control strategy; if a substance is miscible in water, all the runoff water from a hazardous
materials incident site may have to be dike and retained for decontamination or proper
disposal.
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EXAMPLES OF PHYSICAL PROPERTIES OF CHEMICALS

FLASH POINT
KEROSENE 100 DEGREES F. GASOLINE -45 DEGREES F ACETONE 0 DEGREES F.
DIESEL FUEL 125 DEGREES F

FLAMMABLE RANGE

GASOLINE 1.3-7.6 FR=6.3% CARBON DISULFIDE 1.3-50.0 FR =38.7%
METHANE 5.0- 15.0 FR=10% HYDROGEN 4.0-75.0FR=71%
AUTO IGNITION POINT

GASOLINE 536 DEGREES F. CARBON DISULFIDE 194 DEGREES F.
ISOPROPYL ALCOHOL 750 DEG. F.

VAPOR PRESSURE
AT 68 DEGREES F BUTYL ACETATE-10 ACETONE-220 PENTANE-426 CHLORINE-4,800

PRESSURE INCREASES AS TEMPERATURE RISES
WATER AT 52 DEGREES IS 10; AT 93 DEGREES IS 40, AT 176 DEGREES; AT 212 DEGREES IS 760

BOILIING POINT
WATER = 212 DEG F. TRICHLOROETHANE =170 DEG  LEAD= 3,183DEG. F.

VAPOR DENSITY

LOW TEMPERATURE = INCREASE VAPOR DENSITY HIGH TEMPERATURE = DECREASE VAPOR DENSITY

LOW HUMIDITY = DECREASE VAPOR DENSITY HIGH HUMIDITY = INCREASE DENSITY
GREATER THAN 1 = SETTLE IN LOWEST AVAILABLE SPACE LESS THAN 1 = MATERIAL WILL RISE
IF CLOSE TO SURROUNDING AIR DENSITY = WILL DISPERSE IN ATMOSPHERE
GASOLINE =3.0-4.0 CHLORINE = 2.5 ETHYLENE = 1.0 METHANE =.55 HYDROGEN = 0.1

SPECIFIC GRAVITY

SOLUBILITY- DEGRESS IN WHICH A SUBSTANCE IS CAPABLE OF MIXING WITH WATER WITH NO OBSERVABLE PHASE
SEPARATION. Tendency for a chemical to dissolve evenly in a liquid.

MISCIBLE = MATERIALS WHICH READILY DISSOLVE

IMMISCIBLE = MATERIALS THAT DO NOT DISSOLVE

CHEMICAL SOLUBLE SPECIFIC BEHAVIOR
IN WATER GRAVITY IN WATER
GASOLINE NO 0.7 FLOATS
TRICHLOROETHANE NO 13 SINKS
SULFURIC ACID YES 18 DISSOLVES

pH REPRESENTS A TENFOLD INCREASE IN ACID OR BASE CONCENTRATION RELATIVE TO PURE WATER.
NEUTRALIZING IS A CHEMICAL REACTION IN WHICH WATER IS FORMED BY MUTUAL DESTRUCTION OF IONS. NEUTRALIZING DOES NOT
MEAN ATTAINING A pH OF 7.0

TOXICOLOGY

LDsg Dose that kills half of the test animals in 14 days (Lethal Dose)
LCs Dose that kills half of the test animals in 14 days (Lethal Dose)

EXAMPLE:
ORAL DOSE #OF

GROUP #TESTED (mgrkg) (1 kg = 2.2 lbs.) DEATHS

A 100 12 83

B 100 8 50

c 100 4 12

D 100 0 0

LDSO FOR THIS MATERIAL WOULD BE 8

CONCENTRATION DOSE WILL BE SHOWN IN units of ppm/time

AN EXAMPLE OF A LCso WOULD READ AS 800 ppm/4 hrs

LDLo and LCLo ARE THE LOWEST CONCENTRATIONS EXPECTED TO BE LETHAL
ESTIMATING IDLH FROM LC50 x 0.01 LD50 « 0.1

PEL = PERMISSIBLE EXPOSURE LIMITS(OSHA)

TLV = LIMIT VALUES VALUES (ACGIH)

IDLH = IMMEDIATELY DANGEROUS TO LIFE OR HEALTH (NIOSH)

TWA = TIME WEIGHTED AVERAGE (a hour day, 40 hour week)

STELs= SHOW TERM EXPOSURE LIMIT (4x 15 minute paflods,1 hour interval)
CEILING.CONCENTRATION SHOULD;NEVER BE EXCEEDED

ALARA = LOW AS REASONABLY ACHIEVABLE
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ph of SOME COMMON SUBSTANCES

HMRU

14
Y€
13
household ammonia............ 12
11 BASIC
limewater......occoveveviiiiinenenns
10
DOraX. ..,
9
baking soda............ccoeeeennn.
8
blood ..o
MK o 7 NEUTRAL
(=11 o IR 6
black coffee .....coccoevevvvvnrennnn. 5
tomatoes .....cooveveviiiiiiiien 4
SOAA iivieii e
3 ACIDIC
lemon juice......ccccvvvviinnnnnnnn. 2
gastric fluid ......ccccoevvvineiinnn. 1
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RADIOACTIVITY:

Radioactivity is the spontaneous disintegration of unstable atomic
12C+1H 13N nuclei accompanied by the emission of ionizing radiation. lonizing
5 ] . radiation can be either particles or pure energy.

A nuclear equation like a chemical | | N€T€ @re two general types of radioactive substances; those with
eﬁuanon, sr;]own 0 the abor\fe leftof | induced radioactivity and naturally occurring radioactive
the arrow the substances that reacts H H
to yield the products shown 10 the | SuDStances. In either case, the atoms of the substance emit
right particles and energy to attain a stable state.

A nuclear equation, like a chemical equation, shows to the left of the

arrow the substances that react to yield the products shown to the right.
Induced radioactivity occurs when a normally stable atom is bombarded by other particles. If
there is enough energy in the incoming particles, they will combine with the bombarded
atom's nucleus to form a new, heavier nucleus. If the new nucleus has an unstable ratio of
protons and neutrons, it will undergo radioactive decay. For example, if carbon atoms are
bombarded with protons, a proton is absorbed by the carbon atom nucleus. This addition
changes the atom to an unstable nitrogen isotope. {Isotopes are forms of an element with
different numbers of neutrons or electrons but the usual number of protons for that element.}
The nucleus is unstable with too many protons and too much positive electrical charge. To
attain stability, the atom emits some of this excess positive charge in the form of a positron.
This, in effect, changes one of the protons into a neutron (neutral charge) and restores
stability to the atom. The carbon atom is now a slightly different form of carbon {an isotope;
Carbon 13} but stable.

The rate of radioactive decay is usually expressed as the half-life (t 1/2) of the nucleus.
Half-life is the time required for half of a given amount of a radioactive substance to decay.
For the nitrogen isotope that we just considered, the half-life is 10.1 minutes. This means
that for any group of these nitrogen isotopes, half will have decayed at the end of 10.1
minutes; half of the remainder will decay during the 10.1 minutes after that; and so-on.

"Natural radioactivity” refers to the decay of naturally [ ynv 232 many steps are required, involving
occurring unstable atoms. If we accept the geologist's | combination of o and B decays, as in the
estimate of the age of the earth as 5 billion years, we can | flowing:

see that naturally occurring radioactive isotopes must T

have long half-lives or they would all be gone by now. | :zpq —= 215Po — 2}4Pb

Uranium, in fact, has a half-life of 4.5 billion years, so, J
approximately half of the uranium that existed when the | . -, :w‘ﬂ 2, nopy
earth was formed is decayed. As uranium decays, it | *° sl T =
changes into other elements, like thorium, with a half-life L /

v

of 24.1 days. As you can see, if the thorium supply were 21081 —2 339Po s FL
not being constantly replenished by the decay of | ~ )
uranium, there would soon be no thorium left. As uranium
decays, it goes through a "decay series" in which it
decays into radioactive (unstable) forms of: thorium, radium, radon, polonium, lead, bismuth,
tellurium, lead (again), bismuth (again), polonium (again), and, after emitting enough
radiation, the original uranium decays into stable lead.
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PARTICLES, RAYS, ROENTGENS RADS, AND REMs

Radioactive exposure usually comes in the form of exposure to particles or rays from a radioactive
source. Particles and rays are, generally, emitted in three forms during radioactive decay: alpha
and beta particles, or gamma rays.

Alpha particles are, essentially, helium nuclei (two protons and two neutrons) that have been
stripped of their electrons. They are massive and travel only three or four inches from a radioactive
source. Very little shielding is required to stop alpha particles; several sheets of paper are enough.
Sources of alpha radiation can adhere to dust particles and be inhaled which causes lung exposure
and possible cancer risks.

Beta particles are more energetic and less
massive than alpha particles. They can be either
electrons, carrying a negative electrical charge, or
positrons, carrying a positive charge. Beta particles
can travel up to one hundred feet from their source
and can penetrate firefighter's turnout gear. They
can be stopped by one millimeter of aluminum.

Gamma rays or photons are not particles but are
a form of pure energy. They are like X-rays and
can travel great distances from their source.
Gamma rays can only be attenuated by massive
shielding: three inches of lead. We measure the Radlation Source
amount of these particles and rays in terms of

roentgens, rads, and rems.

A roentgen is a measure of production. It is the amount of radiation produced by a specific size
electrical discharge in a unit of dry air. Nearly all of the instruments that you encounter at an incident
will be calibrated in roentgens.

A REM (Roentgen Equivalent in Man) is a measure of the amount of radiation you have received.
Along with the rad, the REM is a unit of measure that is of more concern to the health physicist.
Specifically, it is the receipt of one roentgen of x-rays (or the equivalent) by living tissue. Usually the
REM is too large a unit to conveniently deal with so it is divided into millirems (mrem) each of
which is 1/1000 of a REM.

Living tissue does not absorb all of the radiation that it is exposed to. A rad (Radiation Absorbed
Dose) is a measure of the quantity of radiation absorbed by living tissue.

The biological effects of heavy particle ionizing radiation are approximately proportional to what is
called Absorbed Dose (or simply dose). This is measured with instruments which detect the average
energy deposited inside a small test volume.
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The current unit of dose is the gray (abbreviated Gy) which represents the absorption of an average
of one joule of energy per kilogram of mass in the target material. This new unit has officially
replaced the rad, an older unit (but still seen a lot in the radiation literature). One gray equals 100
rads. Absorbed Dose was originally measured for x-rays and gamma radiation. When used in
predicting biological damage, a further distinction must be made as to the "quality" of the radiation.

Although the Absorbed Dose of some radiation may be measured, another level of consideration
must be made before the biological effects of this radiation can be predicted. The problem is that
although two different types of heavy charged particle may deposit the same average energy in a
test sample, living cells and tissues do not necessarily respond in the same way to these two
radiations. This distinction is made via the concept of Relative Biological Effectiveness (RBE)
which is a measure of how damaging a given type of particle is when compared to an equivalent
dose of x-rays. The Quality Factor of a given type of radiation is determined in the following way: A
group of RBE measurements are made using a variety of cells and/or tissue (these experiments
aren't cheap to perform and the number that are done is driven by the overall interest in the
radiation being studied). Basically, the RBE is determined by comparing the damage of the radiation
to the cells/tissue of interest to that with an equal dose of gammas or x-rays. Once the RBE data are
in hand, a committee of radiation experts meets and considers all the available data and then
assigns a Quality Factor to the radiation.

For example, the RBE of alpha particles has been determined (by committee) to be 20 (apparently
not very dependent on the energy of these particles). This means that 1 Gy of alphas is equivalent
to 20 Gy of gammas/x-rays. Another way to say this is to use a new unit, the sievert (Sv) which
measures Dose Equivalent (the old unit is the rem: 1 sievert = 100 rem). Thus 1 Gv absorbed dose
of alpha particles is 20 Sv dose equivalent.

Given that, usually, only moderate doses of radiation are encountered (and thus acute effects are
not seen) the long-term effects of radiation become more important to consider. The passage of an
energetic charged particle through a cell produces a region of dense ionization along its track. The
ionization of water and other cell components can damage DNA molecules near the particle path but
a "direct" effect is breaks in DNA strands. Single strand breaks (SSB) are quite common and Double
Strand Breaks (DSB) are less common but both can be repaired by built-in cell mechanisms.
"Clustered” DNA damage, areas where both SSB and DSB occur can lead to cell death. For most
cell types, the death of a single cell is no big deal-cells continually die and are replaced by normal
processes. A more dangerous event may be the non-lethal change of DNA molecules which may
lead to cell proliferation, a form of cancer.

Radioactive contamination occurs when a person or object has been exposed to a radioactive
source and is made radioactive by induced radioactivity or is covered with radioactive dust. Dust can
be washed off but if improper respiratory protection is worn, there is a chance that radioactive dust
may be inhaled. Radioactive dust lodged in the lungs can be a serious health hazard.
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Radioactive Exposure of the General Public:

ESTIMATED DOSE RATES IN THE UNITED STATES (1970)
AVERAGE DOSE RATE

SOURCE
(mrem/year)
environmental
natural 102
fallout 4
nuclear power 0.003
medical
diagnostic 72
radiopharmaceuticals 1
occupational 0.8
miscellaneous 2
total 182 mrem

Time exposed, distance from a radioactive source, and shielding used all combine to limit the amount
of radiation you are exposed to at a radioactive incident. It should be obvious that the shorter the time
you are at a site, the less radiation your body can absorb. In this way, exposure to individuals can be
controlled by work schedules.

Your exposure to radioactive particles and rays (measured in roentgens) changes with the distance
from a radioactive source. The rate that radiation drops according to distance from its source is
described by the "inverse square law." This "law" is a formula which states that the concentration is a
function of 1 divided by the square of the distance from the source. The formula is saying that, as
particles travel from their source, they spread out and so, are less concentrated. A source that is
measured as releasing a dangerous concentration of radiation in its immediate proximity may pose no
threat to workers outside of the incident hot zone.

Shielding is another way to limit exposure to radiation. Shielding is any material or equipment
designed to limit the penetration of radioactive particles or energy. Alpha particles have a low
penetration potential and workers require very little shielding to protect them from alpha particles. Beta
particles are more penetrative and require a higher thicker, denser shielding to protect workers.
Gamma rays are highly penetrative and require heavy lead shielding to protect workers. Shielding can
be had in the form of "portable" shields that look like sections of office cubicle walls; transparent, lead
impregnated plastics; and lead-lined or impregnated clothing.
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MODULE 3

ANALYZING THE INCIDENT

BASIC HAZARD AND RISK ASSESSMENT
TECHNIQUES

Qutline

“*Introduction

** Assessing the Hazards & Risks Identifying
Hazardous Materials Identifying Haz Mat
Characteristics & Behavior

“* The DECIDE Process

* The Levels of Incidents
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MODULE 3

ANALYZING THE INCIDENT

HAZARD AND RISK ASSESSMENT

Objectives

The student will be able to:

. Describe the purpose of Hazard Risk Assessment.
. Differentiate offensive and defensive actions, given several scenarios.
. List and describe the six clues for detecting the presence of hazardous materials.

1
2
3
4. Describe the characteristics that make up the United Nations classification system.
5. List four reference publications readily available to first responders.

6

. State two reasons for using 3 references to identify the properties of hazardous materials.

7. List and describe the four factors effecting behavior of hazardous materials.
8. List what each letter in the D.E.C.I.D.E. process means.
9. Determine the level of an incident, using the Planning Guide Chart, given several scenarios.

10. Use techniques outlined in this module to develop an initial defensive action plan, given a
scenario.
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. Hazard and Risk Assessment

Definition: The process of: detecting and identifying hazardous materials, obtaining information on the
properties of a material(s) to predict and visualize a likely outcome of an incident and using this
information to formulate an initial defensive action plan.

As a first responder trained to the operational level, you should keep in mind that you are trained to
act in a defensive manner. No offensive actions should be taken with this level of training. While that is
easy to say, it is much more difficult to do in the field. There is an inherent feeling that as an
emergency responder you need to "do something" to make the situation better. This module will help
you to understand the hazards and risks associated with hazardous materials and assist you in
determining what defensive actions will help you "do something" without creating additional problems.
You must understand that when hazardous materials are involved, doing nothing may be the best
course of action you can take and the conscious decision to do nothing is really "doing something"
positive.

Basic defensive actions require that you have no intentional contact with the material involved. That
does not mean that you cannot use foam, dike a spill, or even dam the material. As long as you have
no contact with the material your actions are defensive. Keep in mind the physical state of the
material. Gases, dusts, mist, and vapors all present the hazard of airborne contact. You must stay
upwind and uphill of the material as you apply foam, dike or dam the material. Any action that places
you in contact with the material is an offensive action and should only be undertaken by people who
are properly trained and equipped (haz-mat technicians and specialists).

Hazard and risk assessment consists of five basic items:

1. Obtaining information on the hazardous materials, populations that might be exposed to the
release, and environmentally sensitive areas.

2. Recording the collected data to be able to view the possible effects.

3. Determining the types of hazards present based on the information you have obtained and
recorded.

4. ldentifying vulnerable areas presented by the situation.
5. Calculating the risks associated with the situation based on the information that you have gathered.

Assessment of the Risks

The data you will collect determines the risk factors involved. Information gathered before an incident
allows you to plan for future incidents and information gathered from past incidents provides valuable
experience which identifies both solutions and problems associated with haz-mat response.

Minimizing the risk begins long before an incident occurs. By pre-planning a potential site of a haz-mat
incident (fixed facility or transportation) you will have knowledge of the site that is as in-depth and
accurate as you make it. Attempting to develop information and a plan at the time of an incident is a
time consuming process, verifying the accuracy of that information is even more time consuming.

Any information developed before hand is an invaluable asset to correct decision making. Another
way to minimize the risks associated with hazardous materials is through law enforcement. Fire
codes, OSHA regulations, and environmental laws such as the Superfund Amendments and
Reauthorization Act serve to facilitate the safe handling of hazardous materials. Prevention of the
release is the best way to handle any haz-mat incident.
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I1. Defensive and Offensive Action

A. Defensive
The Act or actions taken during a hazardous material emergency/incident in which there is no
intentional contact with the material involved.

It involves, but is not limited to:

« elimination of ignition sources vapor suppression
« and diking or diverting to keep a release to a confined area

It requires notification and possible evacuation, but does not involve plugging, patching or cleanup of
spilled or leaking materials.

B. Offensive

The action or actions taken by a hazardous materials technician/specialist, in appropriate chemical
protective clothing, to handle an emergency/incident which may result in contact with the released
material.

This involves but is not limited to: patching or plugging to slow or stop a leak, containing of a material
in its own container or package, and cleanup operations which may or may not require overpacking or
transfer of a product to another container.

lll. Six Clues for Detecting the Presence of Hazardous Materials

When a hazardous materials incident occurs, the first step in determining the hazards and risks
associated with the release is to identify the material present. That means making as positive and as
accurate an identification as possible. To do this you need the specific name of the material involved.
In attempting to identify the material involved you should keep in mind three points:

1. You must ask for the information you need. Do not wait for outsiders to contact you. You realize the
need for the information long before anyone else does. You need to know where to get the
needed information.

2. You must get some information yourself before you can use other sources for more information.
You will need to make an accurate identification before you can unlock other sources for
additional information.
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TYPE OF ACTIVITY

HAZARDOUS MATERIALS
COMMONLY FOUND AT FACILITY

AIRPORT AND MARINE FUEL DEPOTS
BREWERIES AND DISTILLERIES
COMPRESSED GAS SUPPLIERS

CONSTRUCTION FIRMS AND SITES
DRY CLEANERS

ELECTRONIC CIRCUIT MAKERS
EMBALMING SUPPLY HOUSES
FARM/GARDEN SUPPLY SHOPS

FIREWORKS MANUFACTURERS
FOOD STORES OR WAREHOUSES
FOUNDRIES

FUEL OIL COMPANIES

FURNITURE STRIPPING OPERATIONS
GASOLINE STATIONS

GUN AND AMMO SHOPS

HAZARDOUS WASTE DISPOSAL FACILITIES
HOSPITALS

LABORATORIES, CHEMICAL AND BIOLOGICAL
LAWN FERTILIZER COMPANIES

LEATHER TANNERS

LP GAS OR PROPANE SUPPLIERS

PAINT, VARNISH, AND LACQUER MAKERS

PEST CONTROL COMPANIES
PLASTIC AND RUBBER MAKERS
PLATING SHOPS

PULP AND PAPER MILLS

SCHOOL/UNIVERSITY CHEMICAL LABORATORIES
SWIMMING POOLS (PUBLIC)
SWIMMING POOL SUPPLY HOUSES

STEEL MILLS
TEXTILE AND FIBER MANUFACTURERS

WATER TREATMENT FACILITIES
WELDING SHOPS

GASOLINES AND FUEL OILS

ALCOHOLS

MEDICAL AND INDUSTRIAL GASES
EXPLOSIVES, COMPRESSED GASES, FUELS
CLEANING SOLVENTS, PERCH LOROETHYLENE
ACIDS

FORMALDEHYDE

PESTICIDES, FERTILIZERS, (OXIDERS)
HERBICIDES

EXPLOSIVES, PYROTECHNICS

AMMONIA (REFRIGERATION SYSTEMS)
COMBUSTIBLE DUSTS,RESINS, OTHER
CHEMICALS

FUEL OILS

SOLVENTS

GASOLINE, AUTOMOTIVE OILS, SOLVENTS
AMMUNITION, EXPLOSIVES

VIRTUALLY ANYTHING

COMPRESSED GASES, CRYOGENICS,
MEDICINES, RADIOACTIVE MATERIALS,
ETIOLOGIC AGENTS

VARIOUS CHEMICALS, ETIOLOGIC AGENTS
PESTICIDES, HERBICIDES, FERTILIZERS
VARIOUS CHEMICALS

LIQUEFIED FLAMMABLE GASES

RESINS, SOLVENTS, CHEMICAL PIGMENTS AND
ADDITIVES

PESTICIDES, POISONS

SOLVENTS, ADDITIVES, BULK CHEMICALS
ACIDS, CYANIDES

BLEACHES, CAUSTICS, ACIDS, SULFUR
COMPOUNDS, AND OTHERS

VARIOUS CHEMICALS

LIQUEFIED CHLORINE

OXIDIZERS (CALCIUM HYPOCHLORITE),
HYDROCHLORIC ACID, ALGAECIDES
ACIDS, DEGREASERS

SOLVENTS, DYES, RESINS, VARIOUS OTHER

BULK CHEMICALS
LIQUEFIED CHLORINE, ACIDS
COMPRESSED GASES, DISSOLVED ACETYLENE

When you get more information, you have to know how to use it defensively. Remember the
information may confuse you if you do not know how to use it. Events analysis can help you figure
out how to put that information to work as fast as you get it. To use events analysis you need to look
for information that helps you estimate the likely harm without intervention.
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SIX CLUES

1. OCCUPANCY AND/OR LOCATION

2. CONTAINER SHAPES

3. MARKINGS AND COLORS

4. LABELS AND PLACARDING

5. SHIPPING PAPERS/DOCUMENTATION
6. USE OF SENSES

1. OCCUPANCY AND/OR LOCATION
FIXED FACILITY

All industrial facilities are likely sites for hazardous materials because of the frequent use, manufacture,
transport and storage of chemicals involved in production processes. The common causes of fixed
facility accidents include:

1) human error

2) equipment failure

3) container failure

4) leak from structural stress
5) leak from valves or pipings
6) chemical reaction

7) container overflow

In the chemical industry, statistics show that up to 90% of all accidents are induced or further
complicated by human error. Accidents or operation incidents appear to occur more frequently during off
normal hours such as the graveyard shift, weekends, or holidays. For this reason, facility employees
most expert in handling an emergency situation may not be available. Ultimately, pre-planning and
training of emergency response personnel are the key ingredients in preparing for a facility emergency.

One should not exclude any location in which hazardous materials can be found such as warehouses,
high school labs, town pools or water treatment facilities, pool supply outlets, hardware stores, etc.
Become familiar with target areas where hazardous materials are stored before and after they are
transported to the general geographic area of use.

In addition, it may be important to obtain a plot plan of a facility showing the location of where hazardous
materials are stored, as well as the identity and amount of the chemicals present. Obtain aerial
photographs when available.

TRANSPORTATION

Hazardous Materials are moved in great quantity throughout the country via all five modes of
transportation. A hazardous material incident involving transportation will present problems based on
the quantity and types of materials involved, the mode of transportation used (road, water, rail,
pipeline, or air), the route, time of day, frequency of shipment, the hazards associated with the
material, and the vulnerability of the container to damage.

Over 1.7 billion tons of hazardous materials are transported in the United States annually by using the
various modes of transportation.
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The United States Department of Transportation is the lead agency for establishing and enforcing
regulations regarding safe transportation of hazardous materials (CFR Title 49). The Department's
Research and Special Programs Administration has authority to issue regulations on many aspects of
hazardous materials containers, except for bulk marine shipments, which are regulated by the United
States Coast Guard. Other Administrations under the Department that share inspection and
enforcement activities are the Federal Highway Administration, the Federal Railroad Administration,
the Federal Aviation Administration, and the National Highway Traffic Safety Administration. Some of
the responsibilities of the Federal Department of Transportation are:

1) to regulate the use and construction of bulk and non-bulk containers used in the transportation of
hazardous materials;
2) to develop container standards and testing procedures;

3) to develop and enforce markings, including placards and labels, used in transportation of
hazardous materials; and
4) to inspect and enforce multimodal shippers and container manufacturers.

Hazardous Materials incidents can occur anywhere at any time, therefore, it is vital to identify areas of
potential hazards within your community. The type of incident determines the exact response of
action. There are five major types of transportation modes for which an incident may occur. Let's look
at each of these modes.

HIGHWAY TRANSPORTATION

Highway Transportation is the most common mode of transporting hazardous materials, therefore, it
presents the most widespread public risk. It is estimated that 185 million shipments, totaling over 1.5
billion tons of hazardous materials, occur annually. Trucks ranging from cargo tank trucks, that can
carry up to 9,500 gallons of certain commodities, to tractor-trailers and flatbeds, that carry non-bulk
packages such as cylinders, drums, and other small containers.

Since the highway transportation of hazardous materials are so heavily regulated, the number of
incidents involving truck traffic is relatively low. However, when a highway incident does occur, it can
involve many complications and products. Human error and weather conditions tend to be the leading
causes of highway accidents.

Many hazardous materials are transported in small packages having a capacity of less than 118.9
gallons or 1,001 pounds. Non-bulk transportation of hazardous materials represents almost 50 percent
of the total tone shipped by truck and 80 percent of the total truck spills. The major causes of releases
from small packages include:

1) improperly tightened or faulty fittings, valves, and closures;

2) dropping packages while loading/unloading or in transit;

3) puncturing packages;

4) improper blocking and bracing allowing packages to move, fall, or fail from impact or crushing while
in a vehicle;

5) fires; and

6) freezing, getting wet, or other severe environmental exposure.
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When pre-planning for a highway incident, make sure you include the following locations:

1) cargo loading and unloading facilities;
2) truck terminals; and
3) delivery areas.

RAILROAD TRANSPORTATION

Rail shipments account for about 5 percent of the tonnage of hazardous materials transported
annually resulting in about 3,500 carloads shipped each day. Rail transportation of hazardous
materials is regulated by the Federal government requiring all rail containers to be of the proper
specification regardless of the origin, destination, or duration of the trip. We will discuss rail car
container shapes later in this module.

Over the years, the increase in highway transportation reduced the need for railroads. Due to this
reduction, track maintenance was often ignored resulting in track failure. Often we hear of rail
incidents that have occurred due to human, signal, or mechanical errors.

The two major problems that result from rail incidents are the large quantities of product involved and
the lack of emergency response information available to the responders. Become familiar with the rail
line owners plans and procedures for handling rail emergencies.

WATERWAY TRANSPORTATION

A spill resulting from an incident that occurs on a waterway presents major problems to all responders.
Even minor spills can have a major impact on people as well as the environment. The responders
initial actions can have a tremendous impact on the outcome of this type of incident.

The largest bulk containers are self-propelled tank ships and tank barges, which together account for
about 91 percent of all marine shipping of hazardous materials,. It is often difficult to determine exactly
the type of cargo on board. However, more than 90 percent of the tonnage in bulk marine transport
consists of petroleum products and crude oil. Chemicals make up about 7 percent of the total tonnage
transported. Primarily these chemicals are basic chemicals such as sulfuric acid, fertilizers, sodium
hydroxide, alcohols, benzene, and toluene.

Contamination that occurs on the water can easily spread and may be difficult to clean up.
Preplanning prior to the incident can help reduce the spread of contamination. Pre-planning
information should include:

1) becoming familiar with all local waterways (i.e., streams, irrigation ditches, lakes);

2)  knowing the origin and destination of waterways. Tax maps or survey maps of your
response area may assist;

3) determining what water areas are used for human consumption or recreation; and

4)  becoming familiar with river transport vessels and seaport facilities common to your
response area.

AIRCRAFT TRANSPORTATION

The transportation of hazardous materials by air is controlled by the Federal Aviation Administration's
Civil Security Division.
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Hazardous materials shipments by air account for less than 3 percent of total hazardous material
tonnage moved nationally. Information on hazardous materials moved by military aircraft is
unavailable.

Emergency response personnel must be prepared to handle the hazardous materials associated with
aircraft. Aircraft fuel, oxygen, plastics, titanium and other materials that comprise the body of the
aircraft can all be extremely dangerous in an emergency situation.

Aircraft transportation also applies to crop dusters applying pesticides. It is a good idea for
jurisdictions in which these aircraft work to give some thought to how to respond to a crash. Knowing
that these planes carry pesticides and herbicides that may be highly toxic, the crash site and
surrounding areas may be highly contaminated. If a crash occurs in or near a body of water, it may
affect a water supply and cause environmental damage.

Working with airport and airline officials before an accident occurs is critical. Fortunately, aircraft
accidents are infrequent. However, it would be beneficial to partake in exercises and drills with airport
response personnel in order to become familiar with their operations and procedures for handling such
incidents. Become familiar with airport terminals and fuel storage facilities within your response
jurisdiction.

PIPELINE TRANSPORTATION

Many of us fail to realize that billions of gallons of hazardous materials get transported through
pipelines annually. They are used primarily to carry liquid petroleum products (crude oil, diesel fuel,
fuel ail, jet fuels) and natural and manufactured gas. To a much smaller extent, pipelines also
transport ethane, ethylene, anhydrous ammonia, carbon monoxide, sour (hydrogen sulfide containing)
gas, and other chemicals.

Due to the potential of a release resulting from mechanical failure or human error, responders should
be prepared to properly handle such incidents. There are numerous factors that may lead to pipeline
failure. They include:

1) internal corrosion-especially on two-phase flow lines and those in sour service;

2) external corrosion-from defects in protective systems, in cased crossings beneath roads and
railway lines;

3) external impact-due to farm or construction machinery;

4)  structural failures or mechanical defects-as a result of defective seams or welds;

5) natural hazards-from seismic events, subsidence, etc.;

6) operating errors and construction defects.

Pipelines are buried only 30 to 36 inches underground, therefore, it is essential to gain an overall
knowledge of the location of these pipelines within your community. Information on pipelines may be
available from "digsafe" program offices in many areas of the country that maintain records of buried
pipelines and cables. Local utility companies and construction companies may know of such
programs. Contact with the owner of any pipeline is likely to provide current operating conditions,
specific route of the pipeline, and any emergency response information needed to handle any
emergency situation. Additional information for pre-planning should include:

1) pipeline diameter;

2) flow rate (capacity) of pipeline; and
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3) presence (or not) of a leak detection and emergency shutdown system.

2. CONTAINER SHAPES
FIXED FACILITY CONTAINER SHAPES

Storage containers found at fixed facilities can provide information to the responder as to what type of
chemical may be present. Containers are built to meet the specific needs of the materials contained
within. There are certain generalities about storage containers, such as size, shape and design, that
can provide the responder with helpful information for developing an action plan based on hazard and
risk assessment.

When pre-planning for a chemical emergency at a fixed facility, it is crucial to get information on the
chemical storage tanks or large containers used for mixing or reacting chemicals. Additional
information should include:

1) type and location of tank;

2) working capacity;

3) dimensions;

4) maximum potential pressure;

5) temperature of contents;

6) location of emergency pressure relief vents; and
7) recovery systems for flammable and toxic gases.

Let us now look at various tank descriptions and shapes for large storage containers found at fixed
facilities.

VERTICAL FLAT ROOF TANKS

circular in shape with a flat roof

wider than they are tall

usually contain large quantities of

flammable or combustible materials

tanks often grouped together in diked areas

designed to withstand pressures from only 0 to 0.5 psig (pounds per square inch gauge)

VERTICAL CONE-ROOF TANKS

slightly pointed, cone shaped roofs

many have break away roofs in case internal pressure gets too high (these roofs may not be able to
support any weight)

usually contain flammable, combustible, and corrosive liquids

can hold from 20,000 gallons to over 10 million gallons of product

designed to withstand pressures from only 0 to 0.5 psig (pounds per square inch gauge)

OPEN FLOATING-ROOF TANKS

roofs float on top of material contained within ¢ floating roof eliminates build up of vapors
hold large quantities of flammable and combustible liquids that may readily vaporize
heavy rainfall or snow can cause roof to sink exposing contents of tank

pouring large streams of water on this type of tank during a fire can cause the roof to sink
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COVERED FLOATING-ROOF TANKS
fixed cone shape roof with floating roof underneath

large vents found around top of tank allowing vapors to be released usually store flammable and
combustible liquids

DOME-ROOF TANKS

generally taller than they are wide roofs are
dome shape
usually store flammable and combustible liquids

HORIZONTAL TANKS
much larger than ton containers
usually set on legs or blocks pressure horizontal tanks have rounded ends

pressure horizontal tanks may contain butane, propane, anhydrous ammonia, chlorine, sulfur
dioxide, and hydrogen chloride

Non-pressure horizontal tanks have flat ends
may contain flammable and combustible liquids, corrosives, poisons, and solvents

SPHERICAL TANKS

+ ball-like shape; rounded surface can withstand higher pressure for the same thickness of
material

+« usually painted white or another highly reflective color

«» may be storing pressurized commaodities such as methane, propane, LPG, or other gases if
relief valves are present at the top of tank

«» may be storing cryogenic liquids such as hydrogen, nitrogen, or oxygen when pressure relief
valves are not present and the tank appears to be insulated

+ can withstand pressures up to 25 psig (pounds per square inch gauge)

COVERED SPHERICAL TANKS

+ resemble vertical tanks with rounded roofs much like water towers

% it is a spherical tank with sheet metal placed around the bottom which serves no functional
purpose

+ often store LPG or cryogenic liquids

CRYOGENIC LIQUID TANKS

+ these tanks are taller than they are wide and have rounded roofs

+ heavily insulated and tank rests on legs

% there are actually two tanks present; the inner tank holds the material
and the outer tank holds the insulation

+ the inner tank may be half the size of the outer tank usually stores
liquefied oxygen and liquefied nitrogen

UNDERGROUND STORAGE TANKS

% can store both liquids and gases
%+ gauges, controls, and vents can be seen above ground
+ the most commonly stored materials are liquefied petroleum gas, gasoline, and fuel oil
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As part of your basic hazard and risk assessment, it will be important to know what defensive
actions can be taken at the site of a fixed storage tank incident. Your actions will be limited based
on the training you have received and the equipment and resources you have available. Some
defensive actions that may be used include the following:

1) evacuate the downwind area of the vapor cloud keeping in mind the isolation and protective
action distances found for certain chemicals in the NORTH AMERICAN EMERGENCY RESPONSE
GUIDEBOOK (green border section),

2) responding personnel, as well as the command post, should approach and remain upwind. The

safety officer should make sure that all of the emergency responders are equipped with the

appropriate personal protective equipment (i.e., SCBA),

3) determine how weather conditions (wind direction, rain, temperature) and topography might affect
your action plan,

4) try to identify the product from facility personnel. Determine the hazards of the product and
determine what areas (exposures) may also be vulnerable as a result of this incident,

5) gather information from facility personnel on the type of storage tank, their safety features, shutoff
valves, and dike and containment dimensions,

6) try to determine the amount of product in the storage tank. There are several ways to determine
the volume. Among the methods are:

a) remote digital readout

b) gauging rods

c) float-operated gauge

d) pressure-operated gauge

e) infrared scanning device that shows differences in temperature of the metal

REMEMBER, do not come in contact with the material in order to determine how much product
remains within the tank. You must always remain in a defensive mode.

7) vapor suppression in the form of hose streams can be used to disperse the release of a gas
that is not on fire. It may then be possible to shut off the control valves to stop the release. The
water used for the vapor suppression may now become contaminated with the product, therefore
it may need to be contained within a dike,

8) if there is a gas leak or release with the fire, the release must be stopped first prior to
extinguishing the fire. A trained, well-equipped hazardous materials response team may be
needed to stop the release. Water must be applied to keep the exposures cool and to disperse
the radiant heat. NEVER approach any tank that is under pressure from the ends, but rather from
the side, as pressure tanks build up pressure within, there will be a release of this pressure
through the relief valve. As the pitch of the pressure increases, the pitch of the noise also
increases; and

9) since many of these storage tanks are found within containment areas, it will be important to
make sure these containment areas do not overflow due to the large amounts of water being
used at the scene.
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In many cases, the dikes built around the tanks are capable of holding only the quantity of that
which the tank can hold. The water and foam applied to the tank during an emergency will add to
the liquid volume and may cause the containment area to overflow.

SMALL STORAGE TANKS

Non-bulk or small storage containers and packages are also used to store hazardous materials.
These containers are in wide use for a variety of products to meet the different needs of the user.
Small containers holding hazardous materials can be extremely harmful and dangerous to the
emergency responder, therefore, they should be handled in a cautious manner.

These smaller containers can take on the same potentially hazardous characteristics as the larger
storage tanks. The smaller containers can build-up internal pressure, can BLEVE, and can even
violently rupture. Recognition of these containers and knowledge of their possible contents may
provide the information needed to mitigate a hazardous materials incident.

CYLINDERS
« may contain compressed gases, flammable or combustible liquids, poisons, radioactive

materials, or corrosives
+«+ short, broad cylinders are generally used for low pressure

« tall, thin cylinders are usually used for high pressure materials
+« cylinders with a seam up the side are not used for high pressure
« cylinders without frangible disks or fusible plugs are used to store poison gases

% the COMPRESSED GAS ASSOCIATION recommends a coloring code system for compressed
gas cylinders. THIS IS ONLY A RECOMMENDATION AND NOT A REQUIREMENT.

TANK CARDS AND TRUCKS

In the case of many tank cars, examination of the ends can indicate the presence of a pressurized
gas. Due to the inherent strength of this construction, these vessels generally have hemispherical
ends. In contrast, a low pressure vehicle is not required to have this great mechanical strength; it
will generally have flattened ends.

However, it should be noted that due to the increasing use of highly insulated and double wall
construction, the tank structure that we can see may be merely the outside jacket; not the true
containment vessel.

As a further complication, some tank cars have multiple compartments, which can contain different
materials with varying types and degrees of hazards.

On rail tank cars, the presence of a protective man way housing on top of the car indicates a
pressurized gas; the protective housing contains the valves, appliances for loading and unloading
product, and relief devices. The presence of valving on the bottom of the car usually indicates a
liquid bearing car.

On cargo tank trucks, in contrast, most pressure vessels have their valving on the bottom and relief
valves on the top. This can create problems during a roll over.
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MC = MOTOR CARRIER
DOT = DEPARTMENT OF TRANSPORTATION

306/406 — NONPRESSURE LIQUID CARRIER, FLAT ENDS (GASOLINE OR FUEL OIL)
307/407—1.0W PRESSURE CHEMICAL CARRIER, ROUND ENDS
307/407 —FLAT BOTTOM—A ROUND CONTAINER SURROUNDED WITH INSULATION
AND AN OUTER JACKET TO KEEP THE CONTENTS WARM
312/412—SMALI ER DIAMETER—CORROSIVE LIQUID CARRIER (HEAVIER THAN WATER)
331—HIGH PRESSURE GAS CARGO TANK TRUCK

338—CRYOGENIC (COLD)

CARGO TANK TRUCKS

CONTAINER SHAPE DESCRIPTION CONTENTS
MC 306 OVAL CROSS SECTION INDICATES NON- | ® TRANSPORTS PETROLEUM
(DOT 406) PRESSURIZED TANK (LESS THAN 3 psi). PRODUCTS (GASOLINE, FUEL OR),
ATMOSPHERIC USUALLY SINGLE-SHELL, ALUMINUM CON- CLASS B POISONS.
PRESSURE mggmx. %‘ED%:E& CONSTRUGTED
MAY .

g;gggsrmx GENERALLY 9,000 GALLONS MAXIMUM CA-

PACITY.
MC 307 CIRCULAR  CROSS SECTION WITH | o TRANSPORTS FLAMMABLE AND
(DOT 407) [ a——| PRESSURES UP TO 25 psi. COMBUSTIBLE LIQUIDS, MILD COR-
LOW- = DOUBLE SHELL CONSTRUCTION WITH IN- ROSIVES, MOST CHEMICALS, ETC.
PRESSURE . a SULATION THE MOST COMMON,

INSULATED TANKS MAY NOT APPEAR
CHEMICAL CIRCULAR IN CROSS SECTION.
CARGO ONE OR TWO COMPARTMENTS WITH OV-
TANK ERTURN PROTECTION.
TRUCKS GENERALLY 6,000 TO 7,000 GALLONS MAX-

IMUM CAPACITY.
MC 312 CRCULAR CROSS SECTION, SMALLER DMMETER | o TRANSPORTS STRONG COR-
(DOT 412) WITH EXTERNAL RENFORCING RIBS OFTEN WISI. ROSIVES.
CORROSIVE ) WAy MAY ALSO BE FOLND W DOUBLE SHELL COW-
CARGO
TANK Q lNmsu.uxm orsesnsrsm MAY HOT APPEAR CIRCULAR
TRUCKS el =g OVERTURN AND SPLASH PROTECTION AT DOME

COVERVALVE LOCATIONS.

GENERALLY 5,000 TO 6,000 MAXIMUM CAPACITY.
MC-331 CIRCULAR CROSS SECTION WITH ROUNDED | @ TRANSPORTS LP GASES AND
HIGH — ENDS OR HEADS. ANHYDROUS AMMONIA
PRESSURE SINGLE SHELL, NON-INSULATED TANK. (PARTICULARLY IN THE SPRING).
GAS CARGO UPPER TWO-THIRDS PAINTED WHITE OR

HIGHLY REFLECTIVE COLOR.
TANK . CAPACITY RANGES FROM 2,500 (“BOB-
TRUCKS TAIL" DELVERY TRUCK) TO 11,500

GALLONS (CARGO TANK TRUCK).
MC-338 WELL-INSULATED “THERMOS BOTTLE” DE- | e TRANSPORTS CRYOGEMC LIQUIDS
CRYOGENIC SIGN WITH FLAT TANK ENDS. (€.6. LOX, LIQUID NITROGER, LI-
LIouID DOUBLE SHELL TANK WITH RELIEF QUID ARGON AND LIQUID CARBON
TANK PROTECTION, DIOXIDE).
TRUCKS OFTEN HAVE VAPORS DISCHARGING

NORMALLY FROM RELIEF VALVES.
COMPRESSED OFTEN REFERRED TO AS A “TUBE TRALL- | © TRANSPORTS COMPRESSED
GAS ER". GASES (E.G. OXYGEN, NITROGEN,
TRAILER CYLINDERS ARE STACKED AND HYDROGEN).

\\ MANIFOLDED TOGETHER.
\% ~ MANIFOLD AT REAR.
PRESSURES AANGE FROM 3,000 TO 5,000
psi.
ii Ej — % OFTEN FOUND AT CONSTRUCTION AND IN-
DUSTRIAL SITES.
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It should be apparent that there are a great number of rules, exceptions to rules, and exceptions to
exceptions in this area, and at best it is complicated and confusing.

Without appearing to be overly cautious, any accident involving a transport vehicle, should be
approached with the attitude that it is carrying hazardous materials. Tank cars, box vans, box
trailers, gondolas, and bulk cargo carriers are of special concern.

There are a number of marking systems in use to indicate the possible presence of hazardous
materials. Some are generally used in transportation, others primarily used at fixed facilities. We will
discuss the more widely used systems. It is incumbent upon us to use aids to vision, such as
binoculars, to be able to obtain this information at the greatest possible distance.

3. MARKINGS AND COLORS

Names may be stenciled on tanks, vats, or other containers of hazardous materials or the facility may
use the NFPA 704 marking systems. The NFPA 704 system was originally designed to be placed on
the outside of a building or tank to warn firefighters of the hazards within a building, the system has
now been adapted to include container labels and a variation of the 704 system, the Hazardous
Materials Identification System (HMIS), has been designed exclusively for container labels.

The 704 system uses a four colored diamond (blue for health, red for flammaubility,
yellow for reactivity, and white for special information) which contains one of the
five numbers (0-4) to indicate the degree of hazard for health, flammability, and
AN reactivity. Zero represents no hazard and a four represents a severe and
{ immediate hazard. The numbers between 0 and 4 represent an increasing degree
% of reactivity. The white area of the marking systems are reserved for special
information such as water reactive, radioactive, etc. The NFPA system does not

provide for the specific identity of the material itself,

s HMIS does provide a space for the chemical or common name of the material.

Chemical Name

B HEALTH The New Jersey Right to Know Law provides that certain fixed facilities must label
all containers within the facility and send a chemical inventory of hazardous
materials to the local police and fire departments. This chemical inventory is

Il FLAVMABILITY

REACTIVITY . . . . .
L — known as the Community Right to Know Survey and while it might be useful at a
L] Eeoven haz mat incident, it is much more useful for pre-planning purposes.
HAZARD RATING
4 -Extreme 1-Slight . . . . - .
3-Serious  0-Minimal SARA Title lll provides for emergency planning and notification of the local fire

department as to the identity of hazardous material kept on a site that is covered
by the law. As part of the notification of the fire department, industry must send Material Safety Data
Sheets (MSDS) and a chemical inventory to the fire department.
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MARKINGS YOU ARE LIKELY TO ENCOUNTER IN THE FIELD:

1) NJRTK "Universal Labeling":

A) Every container at a site should be labeled with the five major ingredients (with CAS #) of
the material in the container plus any additional hazardous substances:

NAME: CAS #:
Hydroquinone 123-31-9
Paraformaldehyde 30525-89-4
Sodium Methanal Bisulfate 870-72-4
Triethylene Glycol 112-27-6
Water 7732-18-5
Sodium Sulfite 7757-83-7

B) Any container with more than 1 % of its contents unknown must include in its label "Contents
Unknown" or "Contents Partially Unknown" in addition to other required labeling.

NAME: CAS #:
Hydroquinone 123-31-9
Paraformaldehyde 30525-89-4

CONTENTS PARTIALLY UNKNOWN

C) All pipelines must be labeled (name and CAS #) near valves, outlets, drains, and junctions with
the contents.

D) Process vessels will have a placard or other label posted nearby with the chemical names and
CAS # of their contents.

E) Small containers (2 ounces or less) will have code labels that are explained on in-house charts or
books.

PIPELINE MARKINGS

Pipeline can be defined as the pipe, fittings, pumping apparatus, measuring techniques, storage
facilities, and maintenance requirements to transport a commodity from one point to another.
Pipelines transport numerous materials in either a liquid or gas state. The liquids range from heavy
crude oils to liquefied petroleum gases, to refined petroleum products, to anhydrous ammonia.
However, technology is now being enhanced that will allow the movement of very thick liquids and
some solids through pipelines.

Pipeline markers are placed over the buried line at road crossings, railroad crossings, and along the
route the line travels. However, when the pipeline enters urban areas, the placement of markers at
every road intersection would be impractical. In general, pipeline markers or warning signs should
be located:

a. at each public road crossing, railroad crossing, and in sufficient number along the remainder of
each buried line. The latter may be found at fence lines, property lines, and right-of-way
boundaries;

b. where the pipeline is above ground and is accessible to the public, and;

c. on each side of all crossings of navigable waterways.

It is important to remember that markings for gas pipelines have not yet been standardized. They
may come in many variations and can be found in different locations. For example, it is not
uncommon for a marker to be buried in the ground or to be shown as painted circles on asphalt.
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PETROLEUM PRODUCTS PIPELINE
Possible Signs of A Pipeline Leak

A blowing or hissing sound

Dust blowing from a hole in the ground

Continuous bubbling in one spot in wet or flooded areas
A gaseous or hydrocarbon odor

A spot of dead or discolored vegetation in an otherwise green location « Abnormally dry or
hardened soil
Flames occurring if the leak has ignited

What To Do If You Suspect A Leak

The Pipeline Company Will

Shut down and abandon any equipment being used in or near the area

Avoid open flame or other sources of ignition. Do not start any motor vehicles or electrical
equipment

Evacuate the area and prevent the public from entering the area

Call Pipeline Company and give location of the problem Remain upwind

Do not attempt to extinguish a fully involved fire on the pipeline right-of-way

Fire department should protect adjacent property and protect exposures near fire

Do not attempt to operate any pipeline valves

Shutdown the pipeline

Dispatch | to investigat
ISpatcn personnel 1o Investigate PETROLEUM

Close valves to isolate the problem PIPELINE

ACME PIPELINE COMPANY
YRTOWN, NJ
123 - 488 - TS9O

Identify hazardous areas

Protect the environment

Excavate and repair the damaged line

Underground Utilities

Uniform Color Code as recommended by the American Public Works Association

RED-Electric /RED -\

-Gas, Oil, Petroleum Products

-Telephone, Cable TV, Communications YELLOW
BLUE-Water
GREEN-Sewer ORANGE
-Temporary Survey Markings BLUE -
WHITE-Proposed Excavation
GREEN
PINK

QVHITE /
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3) HMIS AND NFPA LABELS:
Colors specify the type of hazard:

RED-Fire Hazard YELLOW-Reactivity
Hazard BLUE-Health Hazard WHITE-
Special Information

Numbers specify the degree of hazard:

0 = Minimal Hazard
1 = light Hazard

2 = Moderate Hazard
3 = Serious Hazard
4 = Severe Hazard

On HMIS (Hazardous Material Information System) labels, the upper white bar identifies the
material in the container. The lower white bar identifies personal protective equipment required.

ACETONE

BLUE
e This is Health Hazard

RED
@ N This is Fire Hazard
ERSTPEI\/?gll\IYrE YELLOW PROTECTIVE
Q This is reactivity EQUIPMENT

On NFPA (National Fire Protection Assaociation) labels, the lower diamond (white) identifies specific
hazards:

NFPA 704 System

RED OXY = oxidizer

ACID = acid

ALK = alkali

COR = corrosive

BLUE YELLOW W = use no water
=radioactive

P= POLYMERMIZES
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4) MILITARY MARKINGS

@

®

WEAR FULL PROTECTIVE
CLOTHING

WEAR APR OR BREATHING

APPARATUS

APPLY NO WATER

M

MASS DETONATION

EXPLOSIVE with
FRAGMENTATION HAZARD

MASS FIRE HAZARD

MODERATE FIRE AZARD

Military marker are ORANGE IN COLOR

5) TRANSPORTATION MARKINGS
Large Quantities of HM in Non-Bulk Packages

A transport vehicle or freight container with 4,000 kg (8,820 Ibs.) aggregate gross weight of a HM
having a single identification number must be marked with the 1D #.

D.O.T. sets the requirement of how the ID # must be displayed (orange panel, in the placard, or white

square on point).

Infectious Substance Packaging

Infectious substances/agents or clinical specimens that have a
high probability of containing an infectious agent must be
packaged as infectious substances. This label should contain the
telephone number of the Center for
Prevention in Atlanta. Damaged or leaking packages should be

reported to this number. 800 232 0124

Poisonous Hazardous Materials PIH

Disease Control and

A transport vehicle or freight container with more than 1,000 kg (2,205 Ibs.) aggregate gross weight of
a material poisonous by inhalation (PIH) shall be marked with the ID # for the material on each side
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and each end. D.O.T. sets the display requirement (orange panels, within placards, or white square on
point).

Other Bulk Packages

A bulk package (IBC) contained in or on a transport vehicle or freight
container and the ID #'s are not visible, the transport vehicle or freight
container must be marked on each side and each end with the ID #.
D.O.T. sets the display requirements.

This is the same as the "old" Portable tank requirement.

Marine Pollutants

Non-bulk packaging of marine pollutants, transported in modes other
than water, are not subject to the requirements for marine pollutants,
therefore, will not be marked.

The MARINE POLLUTANT mark, except for size must appear as

follows:

MARINE POLLUTANT

Elevated Temperature

A material, when in bulk packaging, is a liquid at or above 212°F; or, is a liquid with a flashpoint at or
above 100°F that is intentionally heated and offered for transportation or transported at or above its
flashpoint; or, in a solid phase and at a temperature at or above 464°F

HOT
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Package Orientation

Non bulk combination packaging containing liquid hazardous materials must be marked with package orientation
arrows. Does not apply to “limited quantity” or ORM-D shipments of Class 3 flammable liquids.

Caution

Contains

PCBs

(Polychlorinated Biphenyls)
A toxic environmental contaminant requiring
special handling and disposal in accordance
with U.S. Environmental Protection Agency
Regulations: 40 CFR 761 — For Disposal
information contact the nearest U.S. E.P.A Office

In case of accident or spill, call toll free the U.S.
Coast Guard National Response Center:
800-424-8802

Also Contact
Tel #
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DISPLAY OF FUMIGATION MARKINGS
v.v
THIS UNIT IS UNDER FUMIGATION
WITH, APPLIED ON
Date
Time

DO NOT ENTER

A freight container, truck body, or trailer in which the lading has been fumigated or is undergoing
fumigation must be marked. The marking must be red letters on a white background and must be

prominently displayed to be seen by person(s) attempting to enter the interior. The marking must
remain until the lading is unloaded or the unit has been sufficiently aerated.
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4. LABELS AND PLACARDS

Both government and industry have acknowledged that the most vital information immediately
needed to properly handle a hazardous materials incident is some method of quickly identifying
what material is involved. To achieve this, an identification system has been implemented which is
affixed to containers of hazardous material.

The "label" is attached to individual drums, cylinders, boxes, bags and
packages of hazardous materials.

The "placard" is a 10'/4-inch square on point sign which is displayed on four
FLAMMABLE SOLID sides of large shipping containers, rail cars, trucks and other vehicles used
to transport cargo and on bulk storage tanks.

Labels and placards were created to be simple in design yet still present
needed information. The following information may be found on either a
label or a placard:

1. a color 2. a symbol 3. a class or division number, or 4. one or two words.

The above characteristics make up the UN classification system. Independently, each of them can
give the observer or emergency responder a solid clue to what the basic hazards are of the material
involved.

A word of caution. The absence of a placard from a vehicle or rail car does not mean that there is no
hazardous material aboard. DOT regulations do not require placards on highway shipments of less
than 1,001 pounds of some hazardous materials and 1,000 pounds of some of these commodities
can cause a great deal of damage.

Furthermore, it must be acknowledged that there are nhumerous cases where regulated shipments
were not labeled or placarded. Regardless of why the material is unlabeled or placarded, these
omissions are illegal. While in many cases the placement of the appropriate placards was just
forgotten or overlooked, investigators say that truckers have removed placards completely or posted
placards indicating lesser hazards so the vehicles can use routes and tunnels where hazardous
materials are prohibited.

**SPECIAL RAIL PLACARDS FOR EXTREMELY DANGEROUS MATERIALS

Because of the great quantity of materials normally transported by a single rail car, special placards
are required when transporting these classes of hazardous materials by rail.

* Explosives-Division 1.1

» Explosives-Division 1.2 P
& \\

« Poison Gas-Division 6.1 Y PUISDN )

These placards are displayed upon :

a white, rectangular background.
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PLACARDING FOR HIGHWAY TRANSPORTATION

HMRU

TABLE 1 MATERIALS PLACARD FOR ANY QANITITY

CLASS OR DIVISION

PLACARD NAME

DIVISION 11 EXPLOSIVES 1.1
DIVISION 1.2 EXPLOSIVES 1.2
DIVISION 1.3 EXPLOSIVES 1.3
DIVISION 2.3 POISON GAS
DIVISION 43 DANGEROUS WHEN WET
DIVISION 5.2 Tg@f&'ﬂ%fg%ﬁféyf |:Er)B' ORGANIC PEROXIDE
8',:6'_?')0'\' 6.1 (PG I, INHALATION HAZARD INHALATION HAZARD (CLASS 6)
DIVISION 7 (YELLOW Ill LABEL ONLY) RADIOACTIVE
TABLE 2 MATERIALS

CLASS OR DIVISION PLACARD NAME
DIVISION 1.4 EXPLOSIVES 1.4
DIVISION 15 EXPLOSIVES 1.5
DIVISION 16 EXPLOSIVES 1.6
DIVISION 2.1 FLAMMABLE GAS
DIVISION 2.2 NON-FLAMMABLE GAS
CLASS 3 FLAMMABLE
COMBUSTIBLE LIQUID COMBUSTIBLE

DIVISION 4.1 FLAMMABLE SOLID
DIVISION 4.2 SPONTANEOUSLY COMBUSTIBLE
DIVISION 51 OXIDIZER

DIVISION 5.2 (OTHER THAN TYPE B,
TEMPERATURE CONTROLLED)

ORGANIC PEROXIDE

DIVISION 6.1 (PG | OR I, OTHER THAN PG |
INHALAZATION HAZARD)

POISON

DIVISION 6.1 (PG Ill) KEEP AWAY FROM FOOD
DIVISION 6.2 (NONE)

CLASS 8 CORROSIVE

CLASS 9 CLASS 9

ORM-D (NONE)
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There is one placard that is used that has caused problems for emergency responders. It is the
"DANGEROUS" placard. It would indicate different classes of Table 2 hazardous materials in one
vehicle each being over 1,001 Ibs. However, when 2,205 Ibs. or more of one hazard class was loaded at
one loading facility the specific placard for that class must be displayed.

5. SHIPPING PAPERS/DOCUMENTATION

The best information that emergency personnel can get at a hazardous
materials incident may come from the shipping papers, which accompany the
cargo regardless of which mode of transportation is involved. These papers can
tell exactly how much of each material is on board, the type of packaging, the
hazard class, the proper shipping name, the U.N. number, the destination and who
shipped it.

DANGEROUS

SHIPPING DOCUMENTS

Any shipment of materials, whether hazardous or not, must be accompanied by sufficient documentation
to prove that the transport of the material is legal; that is, not stolen.

HIGHWAY TRANSPORTATION

¢ The "Bill of Lading" is the primary highway shipping document. It specifies each commodity
being transported.

e The BIll of Lading is the responsibility of the truck's driver, and it should be within his reach,
while driving. If the driver leaves the vehicle unattended, the documents are supposed to be
left on the driver's seat or in a pouch on the driver's side door.

SHIPING PAPER LOCATION CHART
MODE OF TITLE OF LOCATION OF RESPPONIBLE
TRANSPORTATION SHIPPING PAPER SHIPING PAPER PERSON
Highway Bill of Lading Cab of Vehicle Driver
Rail Wayhbill/Consist With Conductor or Conductor or Engineer
Dangerous Cargo Wheelhouse or Pipe .
Water Manifest on Barge like Container Captain or Master
Air Bill with Shippers
Air Certification for
Restricted Articles
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EXAMPLES OF MATERIAL DESCRIPTION FOUND ON SHIPPING PAPERS:

GASOLINE, 3, UN1203, PG Il
PROPER SHIPPING NAME = GASOLINE
DIVISION NUMBER =3
IDENTIFICATION NO. = UN1203
PACKING GROUP =PG I

SODIUM PHOSPHIDE, 4.3, UN1432, PG |, DANGEROUS WHEN WET
SULFURIC ACID, 8, UN1830, PG Il

CALCIUM CYANIDE, 6.1, UN1575, PG |, RQ, (MARINE POLLUTANT)
Since this material is listed as a Marine Pollutant under U.S. D.O.T. Title 49 (HM-211) the words "Marine
Pollutant" must be entered on the shipping paper in association with the basic description.

PACKING GROUP | = VERY DANGEROUS MATERIALS
PACKING GROUP Il = MODERATE DANGER
PACKING GROUP IIl = MINOR DANGER
NO PACKING GROUPS FOR CLASS 2, CLASS 7, DIVISION 6.2 (OTHER THAN REGULATED MEDICAL
WASTES) AND ORM-D MATERIALS
CHLORINE PENTAFLUORIDE, 2.3, UN2548, POISON-INHALATION HAZARD, ZONE A
PROPER SHIPPING NAME = CHLORINE PENTAFLUORIDE
DIVISION NUMBER = 2.3
IDENTIFICATION NO. = UN2548 HAZARD
ZONE =ZONE A

HAZARD ZONES A & B = EXTREME DANGER-SMALL CONCENTRATIONS
HAZARD ZONES C = VERY DANGEROUS--LARGER CONCENTRATIONS
HAZARD ZONES D = DANGEROUS-LARGER CONCENTRATIONS
HAZARD ZONES ARE FOR 2.3 (POISON GAS) AND CERTAIN 6.1 (LIQUID) DIVISION MATERIALS ONLY

RQ'S ARE REPORTABLE QUANTITIES LISTED FOR MATERIALS DESIGNATED AS HAZARDOUS

SUBSTANCES UNDER THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION AND
LIABILITY ACT.

EXAMPLES OF SHIPPING PAPERS
CHEMTREC 1-800-424-9300

NO.
PACKAGES DESCRIPTION OF ARTICLES AND SPECIFICATIONS WEIGHT
2 drums ALLYL ALCOHOL, 6.1, UN 1098, PG I,
POISON-INHALATION HAZARD, ZONE B 714 LBS
25 pkg SODIUM PHOSPHIDE, 4.3, UN 1432, PG I,
DANGEROUS WHEN WET 2,000 LBS
20 pkg SULFURIC ACID, 8, UN 1830, PG Il 304 LBS.

SHIPPING NAMIIE_‘ Div. NO.I—‘ FDOT ID # Facking Gp

HAZMAT OPERATIONS Page 63



New Jersey State Police HMRU

Hazardous materials have additional requirements for documentation to assist emergency response
personnel in gaining information about the shipment. All of the following types of shipping papers will
have at least the following information:
e Proper shipping name.
Hazard class or division number.
Number of packages.
Types of packages.
Correct weight.
A 24 hour emergency response telephone number.

Emergency response information must accompany the shipping papers. As a minimum, the emergency
response information must contain:

. The description of the hazard material.

. Immediate hazards to health.

. Risk of fire or explosion.

. Immediate precaution to be taken in the event of an accident or incident.

. Immediate methods for handling small or large fires.

. Initial methods for handling spills or leaks in the absence of fire.

. Preliminary first aid measures.

NoO o~ WNE

The information can be presented in a shipping paper or in a document, other than a shipping paper,
i.e., ERG, MSDS.

There are some differences among the documents used in each mode of transport. Each mode's
shipping papers will be discussed.

STRAIGHT BILL OF LADING
ORIGINAL - NOT NEGOTIABLE

PAGE 1 OF 1
CARRIER NAME ACE TRUCKING NEW JERSEY STATE POLICE
C;gRRlER éDDRESS Homeland Security Branch, Spec. Ops.
123 MAIN STREET
KEARNY, NJ 07035 HAZ MAT EMERGENCY RESPONSE UNIT
TO: AERIAL BENDER INC. CONSIGNEE
45 KELLY STREET FLANDERS, NJ 07104
FROM: SHIPPER STREET ORIGIN SPECIAL INSTRUCTIONS
KBA INDUSTRIES 3 LONG STREET
JUSTIN CASE
1 800 123-4567
NO. SHIPPING UNITS H/| DESCRIPTION OF ARTICLES WEIGHT RATE
20 CASES X| PAINT, 3, UN 1263, | 800 LBS.
15 CASES X| SODIUM ALUMINUM HYDRIDE, 4.3, UN2835, Il
DANGEROUS WHEN WET 275 LBS.
6 DRUMS X| MOTOR FUEL ANTIKNOCK MIXTURES
(TETRAETHYL LEAD), 6.1, UN1649, 1,
(MARINE POLLUTANT) 800 LBS.
5CYL. X| BORON TRICHLORIDE, 2.3, UN1741,
HAZARD ZONE A, POISON INHALATION HAZARD If 900 LBS.
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RAIL TRANSPORTATION

e A "freight waybill" specifies the contents of a specific car of a train.
9 A "train consist" lists all of the cars in a train by its identifying number and contents.
9 The wayhbill, consist, and other related information is the responsibility of the conductor, although it
may be held by any train crew member.
9 The rail industry uses a 7-digit code number for each commaodity it transports. It is known as the
STCC (Standard Transportation Commodity Code) and is found on all rail documents.

"*Hazardous Material STCC numbers always begin with 49. That is to say, if the STCC number's first
two digits are 49, the commodity is a hazardous material.

AIR TRANSPORTATION

» The "Airbill" is the shipping document associated with air transport.

» The Airbill is the responsibility of the aircraft's pilot, and should be retained in a suitcase in the
cockpit.

WATER TRANSPORTATION

e The Dangerous Cargo Manifest specifies the quantity and types of commodities being transported
by the vessel.

0 The DCM is the responsibility of the Master of the vessel and will be found in the wheel house,
along with other information about its location.
9 On barges, manifests are placed in mailbox-type containers.

OTHER DOCUMENTATION

FIXED FACILITIES, INCLUDING STORAGE FACILITIES

Unlike transportation incidents where the identity of the material can be anything depending on the
vehicle involved, fixed facilities generally have hazards that are common to that facility. Fixed facilities
can be more thoroughly planned for and the identification of the material might be known upon receipt
of the alarm. However, just because you know the facility involved does not mean that you
automatically know the identity of the material involved. You still must identify the material. To do that
you can use markings and colors, labels and inventory lists generated in compliance with the New
Jersey Right to Know Law and SARA Title Ill, and pre-emergency planning.

SOURCES OF INFORMATION

Once you have correctly identified the hazardous material involved, you need to develop more
information about the hazards and risks presented by the material. This information falls into two
categories: printed and verbal.

Regardless of the means that you use to identify the hazardous material involved in the incident, it is
critical that you spell the name of the material correctly. Most of the information resources you use list
materials alphabetically and misspelling by even a single letter could be disastrous.
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e Ethanol is a clear, colorless liquid with an aromatic aroma. It has a flashpoint of 55°F (CAS #64-
17-5)

e Ethanal is a clear colorless liquid with a pungent choking odor and has a flashpoint of -36°F
(CAS #75-07-0)

e The vapors of ethanol are irritating to the eyes and mucous membranes and it may polymerize
spontaneously, additionally it forms unstable oxides in air.

Printed sources of information include the DOT Emergency Response Guidebook (ERG), Materials
Safety Data Sheets, and other published references for hazardous materials. Some books are a
compilation of other books such as the NFPA's Fire Protection Guide on Hazardous Materials, others
are published by chemical manufacturers such as Shell's Safety Manual, Agricultural Chemicals, and
still others are published for industry and have gained widespread use by haz-mat responders. No one
book can do it all, there are over 60,000 hazardous materials out there. The DOT ERG references
only 2,400 materials that can be transported and the Coast Guard's CHRIS Manual covers 900
materials. You must have the reference sources available before the incident and know how to use
them.

One important source of information for haz-mat response is the MSDS's. These data sheets should
be available for use at fixed facilities. MSDS's are required to contain the following information:

Identification of the manufacturer.
Description of the hazardous components.
Physical data.

Fire and explosion data.

Health hazards.

Reactivity data.

Spill or leak procedure.

Special protection information.

Special precautions.

Warning: not all MSDS's are created equally! While MSDS's are required to contain certain
information, not all of the suppliers of MSDS's pay close attention to the accuracy of information on
the sheet. Look on the sheet for a telephone number to call in emergencies.
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Department of Health (D.O.H.) Hazardous Substance Fact Sheets are an excellent source of
information for hazardous materials. Every county lead agency has a library of the reference
documents. Emergency Response Teams can obtain complete sets of Fact Sheets from the DOH.

The fact sheets discuss means of exposure, acute and chronic health effects, medical testing,
workplace controls and practices, PPE, handling and storage, common questions and answers,
definitions, and emergency information for individual hazardous substances.

Verbal sources of information refer to valid sources of information such as CHEMTREC.
CHEMTREC is located in Washington, D.C. and was established in 1971 by the Chemical
Manufacturer's Association. It is available 24 hours a day, seven days a week, 365 days a year.
Most of us think of CHEMTREC for transportation incidents but it can also assist at fixed facilities.
The telephone number is 800-424-9300. When you call CHEMTREC you must provide your name,
location, and telephone number for call back. Other information you will be asked for will include the
name of the material or if unknown, any information you might have, shipper and/or manufacturer,
carrier, consignee, container type, identifying numbers, location of the emergency, and local
conditions. CHEMTREC may also be able to connect you directly to transportation or industry
experts.

Provide communicator with:

e Your name, location, and telephone number

e Name of material

e If name of the material is not known, provide any information you might have:
e Shipper/Manufacturer
e Carrier Consignee Container Type

Identifying container numbers

Location of the emergency Local

conditions
(See Appendix 1)
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6. USE OF THE SENSES TO DETECT THE PRESENCE OF HAZARDOUS MATERIALS

If you smell a strange odor, if you feel a strange sensation on your skin or even if you get a
strange taste in your mouth, you are probably in the wrong place and should use those signs
as an indication to leave.

The sense of smell is also extremely dangerous as a means of detection, as many deadly poi-
sonous materials have little or no odor associated with their vapor. In others, the threshold
(concentration of vapor in air) required to be identified is far over the level where injury will
occur. It is unfortunate that many references state "pungent’ or other reference to odor in their
description of the physical properties of hazardous materials. This might lead untrained and
unsuspecting individuals to use odors as a primary method of detection.

In any case, do not use the sense of smell as a method of hazardous materials detection. It is
an extremely dangerous practice.

The sense of hearing may be of value in detecting the escape of gas from a relief valve, or a
(hopefully distant) explosion. It is generally of limited use.

The effective use of one's vision, especially when aided by binoculars and telescopes, may
provide the best indication of hazardous materials presence.
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Placards & DOT Classes

Classification of Hazardous Materials

The DOT has broad authority to regulate hazardous materials that are in transport, including the
discretion to determine which materials shall be classified as "hazardous". These materials are
placed in one of nine categories, based on their chemical and physical properties. Based on the
classification of the material, the DOT is also responsible for determining the appropriate
packaging materials for shipping or transport. Finally, also based on the material classification,
strict guidelines are furnished for proper labeling/marking of packages of hazardous materials
offered for transport, and for placarding of transport vehicles.

e Class 1: Explosives
o Division 1.1 Explosives with a mass explosion hazard
o Division 1.2 Explosives with a projection hazard
o Division 1.3 Explosives with predominantly a fire hazard
o Division 1.4 Explosives with no significant blast hazard
o Division 1.5 Very insensitive explosives
o Division 1.6 Extremely insensitive explosive articles
e Class 2: Gases
o Division 2.1 Flammable gases
o Division 2.2 Nonflammable gases
o Division 2.3 Poison gas
o Division 2.4 Corrosive gases
e Class 3: Flammable liquids.
o Division 3.1 Flashpoint below -18°C (0°F)
o Division 3.2 Flashpoint -18°C and above, but less than 23°C (73°F)
o Division 3.3 Flashpoint 23°C and up to 61°C (141°F)

o Class 4: Flammable solids; spontaneously combustible materials; and materials that are
dangerous when wet

o Division 4.1 Flammable solids
o Division 4.2 Spontaneously combustible materials

o Division 4.3 Materials that are dangerous when wet
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o Class 5: Oxidizers and organic peroxides

o Division 5.1 Oxidizers

o Division 5.2 Organic peroxides
o Class 6: Poisons and etiologic materials

o Division 6.1 Poisonous materials

o Division 6.2 Etiologic (infectious) materials
« Class 7: Radioactive materials

o Any material, or combination of materials, that spontaneously gives off ionizing
radiation. It has a specific activity greater than 0.002 microcuries per gram.

e Class 8: Corrosives

o A material, liquid or solid, that causes visible destruction or irreversible alteration
to human skin or a liquid that has a severe corrosion rate on steel or aluminum.

e Class 9: Miscellaneous

o A material which presents a hazard during transport, but which is not included in
any other hazard class (such as a hazardous substance or a hazardous waste).

e ORM-D: Other regulated material

o A material which, although otherwise subjected to regulations, presents a limited
hazard during transportation due to its form, quantity and packaging.
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INHALATION HAZARD
PLACARD

INHALATION

INHALATION
HAZARD

HAZARD

DANGEROUS PLACARD

The dangerous placard has always been an exception to TABLE 2 requirements when two or more
TABLE 2 items in non bulk packages were loaded. However, when 5,000 pounds or more of one
hazard class was loaded at on loading facility the specific placard for that class must be displayed.
The 5,000 pounds amount has been reduced to 2, 250 pounds. This rule becomes effective October 1,
1997 and has always been permissive.

DANGEROUS >
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Classes of Hazards

The chemical industry has said that more than 38,000 substances meet the criteria of being
hazardous. These materials are broken into several unique classes of hazards. However, for
the most part they are classified by a single primary hazard. Many hazardous substances
present multiple dangers. The following is a brief description with examples of major classes
of hazards.

CLASSES OF HAZARDOUS MATERIALS

These definitions and descriptions are paraphrased from those found in the U.S. Code of
Federal Regulations, Title 49, which are promulgated by the Department of Transportation.

They should not be considered as the legal parameters which govern the transport of these
materials, but rather an abstract of those definitions.

Examples of each class of materials are presented at the end of each section.
1) Explosives: Class 1

Any mixture, compound or chemical or mechanical device designed to function by explosion,
thus generating the instantaneous release of heat and gas.

The Department of Transportation divides explosives into 6 divisions. Some examples are:

1. Division 1.1, which is the most dangerous of the three and is very sensitive to heat, impact
and shock. Examples include dynamite and nitroglycerin.

2. Division 1.2, which includes very fast burning material such as flares and solid rocket
motors.

3. Division 1.3, materials in which the major hazard is the release of radiant heat or violent
burning, or both, but there is no projection or blast hazard.

4. Division 1.4, contains small amounts of Class A and/or Class B explosives such as
fireworks and ammunition. While this class of material usually presents little danger piece
by piece, a large quantity, such as a full boxcar or truck load, can be very hazardous.

5. Division 1.5, this material is used for blasting and is the most insensitive of the explosive
class to shock and offers minimal threat of accidental detonation.

6. Division 1.6, these materials are found to be extremely insensitive detonating substances.

2) Gases: Class 2

1. Division 2.1, Flammable gases are any compressed gas which meets the technical
requirements such as low flammability limits and flame projection and often ignite
immediately when leaks or punctures occur.

Examples: LPG, propane, acetylene, hydrogen.

2. Division 2.2, Nonflammable gases are those other gases which do not fall under the
flammable gas limits. However, it is important to note that several of the gases which carry
the green "nonflammable gas" label or placard can burn or cause fires and have, in several
cases, led to death and injury. Furthermore, nonflammable gases often present other
serious health hazards which should be considered.
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Examples: anhydrous ammonia, oxygen, compressed nitrogen, hydrogen chloride.

3. Division 2.3, Poisonous gases are materials known to be so toxic to humans as to pose a
hazard to health during transportation.

3) Flammable Liquids: Class 3

This hazard category deals with liquids which produce vapors which can be easily ignited.
They are broken into two groups.
1. Flammable liquids are any liquid which have a flash point of 141 °F or below.
Examples: gasoline, acetone, toluene.
2. Combustible liquids are those which have a flash point between 141°F and 200°F
Examples: fuel, oil, kerosene, asphalt, creosote.

Flammable Liquids-(NFPA definition). Any liquid having a flash point (FP) below 100°F and
having a vapor pressure not exceeding 40 psi absolute at 100°F shall be known as Class 1
liquids.

Class 1 -as above
Class 1A -FP below 73°F and BP below 100°F
Class 1B -FP below 73°F and BP at or above 100°F

Class1C -FP at or above 73°F and below 100°F
Combustible Liquids-any liquid having a flash point (FP) at or above 100°F
Class Il -FP at or above 100°F and below 140°F

Class 111A -FP at or above 140°F and below 200°F

Class 111B -FP at or above 200°F

Specific Gravity-a measure of a substance in relation to water which is rated 1.0.

4) Flammable Solids: Class 4

Divisions 4.1 Flammable Solids; 4.2 Spontaneously Combustible; 4.3 Dangerous When Wet.
These are solids, other than explosives, which are likely to cause fire through spontaneous
chemical changes, friction, absorption of moisture or exposure to moisture. This group also
includes material that is water reactive or spontaneously combustible. Once these materials
begin burning they often generate toxic vapors and are sometimes very difficult to
extinguish.

Examples: sodium, calcium carbide, phosphorus, lithium.

5) Oxidizers and Organic Peroxide: Class 5
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That material which readily produces or yields oxygen to stimulate the combustion of other
material. Should this class of material be allowed to mix with flammable liquids or other
combustibles rapid burning could result.

Examples: oxygen, ammonium nitrate, magnesium perchlorate.

Division 5.2 Organic Peroxide, Type B, liquid or solid, temperature controlled. Any amount
of this material must be placarded.

6) Poisons and Etiologic: Class 6

1. Division 6.1 poisons are those very toxic substances where a very small amount of the gas,
or vapor of the liquid are dangerous to life and can cause immediate illness or death.
Examples: hydrogen cyanide, chlorine, aniline.
2. Poisons (also called Poison B) are those substances that are known or presumed to be
toxic to man.

Examples: parathion, arsenic, sodium cyanide.
3. Irritants are substances which cause severe discomfort but usually not death nor extremely
serious injuries.
4. Substances, such as micro-organisms or toxins, either natural or manmade, which may
cause or transmit disease.

Examples: anthrax, botulism, rabies, tetanus.
7) Radioactive Material: Class 7

Those products which spontaneously emit ionizing radiation, which could be capable of dam-
aging living tissue.

8) Corrosives: Class 8

Materials that cause visible destruction or irreversible damage to human tissue or that has a
severe rate of corrosion on steel.

9) Miscellaneous Hazardous Materials: Class 9

May include any hazardous material that does not meet the criteria of another hazard class.

OTHER TERMS USED TO DESCRIBE HAZARDOUS PROPERTIES AND MATERIALS IN
TRANSPORTATION

The following list of terms are not "classes" of hazardous materials, but rather used to
describe the properties and effects of hazardous materials.

Cryogenics

Materials, such as some highly compressed and liquefied gases, which have temperatures
below -130°F (-101°C).

Examples: Liquid oxygen, Liquid hydrogen, LNG
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Limited Quantity

The maximum amount of a hazardous material that may be transported for which there is a
specific labeling or packaging exception.
Spontaneously Combustible Material (solid)

A solid substance (including sludge’s and pastes) which may undergo spontaneous heating or
self-ignition under conditions normally incident to transportation or which may, upon contact
with the atmosphere, undergo an increase in temperature and ignite.

NOS, Not Otherwise Specified

This term, appearing along with a general class description, indicates that the subject material
conforms to a hazardous material definition, but is not listed by generic name in the
regulations.

Examples: Flammable liquid NOS, Combustible liquid NOS

Gas in Solution

This special form of storing some gases is useful when the physical properties of the material
make it impractical to use high storage pressures.

Examples: Acetylene undergoes autoignition at pressures over 1-20 psi. It is therefore stored
as a gas in solution (in acetone).

Pyrophoric Material

Any material that ignites within 5 minutes after coming in contact with air without an external
ignition source.
Examples: Diborane, some silanes

Forbidden

A material which must not be offered or accepted for transportation.
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V. Reference Publication

A. Earlier in this module we discussed sources of information. These sources were broken down into
two categories: printed and verbal. Printed reference material should be used by the first
responder to identify a possible hazardous material. These publications should be readily
available. The following are a list of four publications that will assist the first responder in
gathering together and verifying the identifications of a hazardous material.

1. DOT Guide Book for response to Hazardous Materials Incidents.

2. Emergency Action Guide Book Association of American Railroads, Bureau of Explosives.

3. Emergency Handling of Haz Mat in surface transportation. Bureau of Explosives Association of
American Railroads, Washington, D.C.

4. Fire Protection Guide for Haz Mat.

B. Using reference materials to ID hazardous material.

First responders should use at least three reference sources to identify the properties of a possible
hazardous material. The first reason is obvious, to identify the chemical. Secondly, at least two
additional reference sources should be used to cross reference its properties. This is very important to
the first responder so that verification can be made and additional information can be obtained.

1. Reasons for using three references
a. to ID chemical
b. cross reference its priorities
c. avoid mistakes
d. get better picture of properties

VI. Factors Effecting the Behavior of Hazardous Material
There are four basic factors that affect the behavior of hazardous materials at an emergency.

1. The inherent properties and quantity of the material involved including:
Physical state (solid, liquid, or gas).
Reactivity.
Flammability.
Health Hazards.

2. The built-in characteristics of the container including the five basic forms of stress to the
container. Those forms of stress are:

"Thermal stress" caused by fire, sparks, friction, electricity, ambient temperatures, and extreme or

intense cold.

"Mechanical stress" caused by an object physically contacting the container and the effects caused such
as punctures, gouges, bending breaks, or tears.

"Chemical stress” caused by chemical actions such as acids corroding the container, pressure
generated by decomposition, polymerization, or corrosion.
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While less common, "lrradiation” and "Etiologic stresses” can occur and allow the release of the
material.

Container can be stressed in one or more ways as occurred in Waverly, Tenn. when a train derailed,
caught fire, was extinguished. Two days later as a propane car was being moved, a mechanical BLEVE
occurred. They had both thermal and mechanical stress applied to it.

3. The natural laws of physics and chemistry will affect the incident based on the material and forces
present.

4. The environment including the exposures, physical surrounding (terrain), and the conditions
(weather) will all affect the incident.

Determining the interrelationship between these factors can help considerably in visualizing what is
likely to happen in the emergency.

VIl. THE D.E.C.I.D.E. PROCESS

The D.E.C.I.D.E. process is a guide to your intervention during an emergency. It is meant to minimize
personal risk and in order to do so certain basic decisions must be made.

To use the process you will.

Detect the presence of hazardous materials.

Estimate the likely harm without intervention.

Choose the response objectives.

Identify the action options.

Do the best option.

Evaluate your progress.

In an emergency you must detect and identify the hazardous materials present. Know the size of your
problem!

Estimate the likely harm without intervention. You are in a defensive mode and want to be part of the
solution not a part of the problem.

Choose objectives based on your knowledge of the problem. What is the overall goal-the harm you
want to prevent? This is a most critical step.

Identify your action options, with your objectives in mind. Take the time to consider all practical
options before you act. You are defining your tactics in this step.

Do the best possible option, the one with the most gain and the least loss.

Evaluate your progress to see if what you expected to happen is happening. You may have to change
your actions based on your evaluation.

Remember that you are trained to take defensive actions. Basic hazard and risk assessment should
be considered in both the pre-plans and the incident analysis. It is the initial safe step to hazardous
materials response. The correct and as complete as possible identification of the hazardous material
present will allow you to access information about the hazards and risks posed by the material. Do not
come in contact with the material in attempting to identify it. Stay part of the solution not part of the
problem.
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CHEMICAL/BIOLOGICAL AGENTS

The probability of a major chemical/biological (C/B) incident occurring in the United States is difficult to
quantify. However, the inevitability of a significant C/B incident is heightened by a number of factors
including:
1. Chemical/Biological agents are relatively inexpensive to produce.
2. Basic chemical precursors and biological production processes are relatively easy to acquire.
3. The basic knowledge required to manufacture such substances is readily available.
4. The impact to the public is intensified by the inability to quickly identify and/or contain the affects
of such substances (particularly biological agents).
5. Media coverage has increased the visibility and public knowledge of the use of
chemical/biological weapons, thus creating a more likely scenario for their use.
6. The portability of small amounts of C/B agents, (especially biological agents), make them
especially useful for clandestine purposes.
7. The proliferation of C/B agent technology and development efforts worldwide have increased
the stockpile of such weapons, thus elevating the potential for the acquisition or theft of the C/B
weapons by terrorist groups.

The public safety community must be prepared to address a chemical/biological event with regard to
evacuation, containment, neutralization, removal, cleanup and disposal. Some possible scenarios may
include:

1. The sabotage of a hazardous chemical production or storage facility.
2. The hijacking or premeditated destruction of a tractor-trailer or railroad tanker containing
hazardous materials.

3. Discovering an individual or a group of individuals involved in the manufacturing or possession
of a chemical/biological weapon.

4. The dispersal of a chemical/biological agent among the civilian population, livestock or
agricultural industry.

5. The contamination of a municipal water or public food supply with a chemical/biological agent.

6. The credible threat to accomplish one of the above.

V. Reference Publication

A. Earlier in this module we discussed sources of information. These sources were broken down into
two categories: printed and verbal. Printed reference material should be used by the first responder
to identify a possible hazardous material. These publications should be readily available. The
following are a list of four publications that will assist the first responder in gathering together and
verifying the identifications of a hazardous material.

1. DOT Guide Book for response to Hazardous Materials Incidents.

2. Emergency Action Guide Book Association of American Railroads, Bureau of Explosives. 3.
Emergency Handling of Haz Mat in surface transportation. Bureau of Explosives Association of
American Railroads, Washington, D.C.

4. Fire Protection Guide for Haz Mat.

B. Using reference materials to ID hazardous material.
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First responders should use at least three reference sources to identify the properties of a possible
hazardous material. The first reason is obvious, to identify the chemical. Secondly, at least two
additional reference sources should be used to cross reference its properties. This is very important to
the first responder so that verification can be made and additional information can be obtained.

1. Reasons for using three references a. to ID
chemical
b. cross reference its priorities c. avoid
mistakes

d. get better picture of properties

VI. Factors Effecting the Behavior of Hazardous Material

There are four basic factors that affect the behavior of hazardous materials at an emergency.
1. The inherent properties and quantity of the material involved including:

Physical state (solid, liquid, or gas).
Reactivity.

Flammability. Health

Hazards.

2. The built-in characteristics of the container including the five basic forms of stress to the container.
Those forms of stress are:

"Thermal stress" caused by fire, sparks, friction, electricity, ambient temperatures, and extreme or
intense cold.

"Mechanical stress" caused by an object physically contacting the container and the effects caused
such as punctures, gouges, bending breaks, or tears.
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VIII. Determining the Levels of Incidents

A student activity
Scenario One

You respond to a call at a large isolated railroad yard in an unpopulated area. The call was for a
reported train accident. Upon arrival, you are directed to the yardmaster who informs you that there is
a small leak in a tank car of hydrogen cyanide which is UN#1051.

Using the chart you determine this incident to be level

Your first actions would be to:

1.

2.

Scenario Two

You respond to an accident involving a pickup truck carrying gas cylinders. The truck has a green
placard on the side and you are able to get the shipping papers from the driver. One cylinder is
releasing gas from its valve that was somehow opened in the accident. From the shipping papers you
are able to identify the cylinder contents as nitr