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The materials found in this program result from a partnership of multiple organizations to include:

Disclaimer
Neither the U.S. Department of Transportation Pipeline and Hazardous Materials Safety Administration
(PHMSA), the Federal Railroad Administration (FRA), TRANSCAER®, American Petroleum Institute (API),
Association of American Railroads (AAR) or the Renewable Fuels Association (RFA) or any of their
employees, subcontractors, consultants, or other assigns make any warranty or representation, either
express or implied, with respect to the accuracy, completeness, or utility of the information contained
herein, or assume any liability or responsibility for any use, or the results of such use, of any information
or process disclosed in this publication, or represent that its use would not infringe upon privately
owned rights.
This information is designed to supplement existing training resources and should not be relied upon
exclusively as a standalone curriculum. Sound scientific and safety judgment should be used in
employing the information contained herein.
Where applicable, authorities having jurisdiction should be consulted.
Neither PHMSA, FRA, TRANSCAER®, API, AAR nor RFA are undertaking to meet the duties of employers,
manufacturers, or suppliers to warn and properly train and equip their employees, and others exposed,
concerning health and safety risks and precautions, nor undertaking their obligations to comply with
authorities having jurisdiction.
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collaborated with many organizations to compile the information found in this program.
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and response to rail accidents involving Hazard Class 3 flammable liquids. Special thanks are expressed
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TRANSPORTATION RAIL INCIDENT PREPAREDNESS & RESPONSE:
HIGH HAZARD FLAMMABLE TRAINS
RESOURCE FACT SHEET
MISSION:
The Transportation Rail Incident Preparedness and Response High Hazard Flammable Trains resource materials
provide critical information on best practices related to rail incidents involving Hazard Class 3 flammable liquids
such as petroleum crude oil and ethanol. A key component of this initiative is to learn from past experiences and
to leverage the expertise of public safety agencies, rail carriers, and industry subject matter experts in order to
prepare first responders to safely manage rail incidents involving commodities such as crude oil and ethanol.
The information and resources found in the TRIPR modules and scenarios supplement the information outlined
in the “Commodities Preparedness and Incident Management Reference Sheet for Petroleum Crude Oil.”

INTENT:
This U.S. Department of Transportation, Pipeline and Hazardous Materials Safety Administration (PHMSA) led
program resulted from collaborative efforts to expand awareness on incident management lessons learned
related to rail incidents involving Hazard Class 3 flammable liquids such as ethanol and crude oil. These
resources offer a flexible approach to increasing awareness of first responders and emergency services
personnel in pre-incident planning and response. The resources supplied are not intended to be a standalone
training program but are offered to supplement existing programs.

DELIVERY:
All of the information is easily downloadable for public safety organizations and instructors. Each module
contains a PowerPoint presentation, Student Workbook, and Instructor Lesson Plan. In addition to these
materials, there are three interactive scenarios with animation and introduction videos to help instructor’s lead
tabletop discussions. All information can be edited and modified to suit the instructor’s needs. The following is a
direct link to the website: http://dothazmat.vividlms.com/tools.asp

BACKGROUND:
With an increase in the production and movement of commodities such as crude oil and ethanol by rail and
highway, it is important that the risk of incidents be minimized through a strategic approach. U.S. crude oil
production averaged 8.5 million barrels per day in 2014 and in 2015, according to Energy Information
Administration projections, it will average 9.0 million barrels per day. This is a considerable increase since 2008
when the U.S. crude oil production fell to 5.0 million barrels. Along with the increase in production, the volume
of crude oil moving by rail quadrupled in less than a decade. According to the Association of American Railroads,
9,500 carloads of crude oil were transported in 2008 compared to 407,761 carloads in 2013. Recent derailments
involving crude oil shipments renewed focus on the safe transportation of bulk hazardous materials by rail.
Denatured fuel ethanol, also referred to simply as “ethanol”, is also routinely transported by rail. Ethanol
preparedness and response information is included to round out this information resource.

August 01, 2018
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TRANSPORTATION RAIL INCIDENT PREPAREDNESS & RESPONSE:
HIGH HAZARD FLAMMABLE TRAINS
RESOURCE FACT SHEET
PHMSA and the Federal Railroad Administration (FRA) have been working with the U.S. Fire Administration
(USFA), TRANSCAER®, the Association of American Railroads (AAR), rail industry owners and operators, the
American Petroleum Institute (API), Renewable Fuels Association (RFA) and the emergency response community
to address the hazards associated with incidents involving hazardous materials unit trains.
In May 2014, a Lessons Learned Roundtable forum and follow-up report gathered feedback from a panel of fire
chiefs and emergency management officials from some of the jurisdictions that experienced a crude oil or
ethanol rail transportation incident. The forum’s purpose was to share firsthand knowledge about their
experiences responding to and managing these incidents. Further collaboration with stakeholders resulted in
the development of the Crude Oil Rail Emergency Response Workgroup which subsequently created the
Commodities Preparedness and Incident Management Reference Sheet for Petroleum Crude Oil. The
information in the reference sheet and the expertise shared during these collaborative efforts are the backbone
of this program.

HOW TO USE THIS PROGRAM:
The program consists of an introduction and nine modules. The training modules focus on key response
functions along and the three incident scenarios are provided for group-level discussions. Instructors and
facilitators can use the program materials in several ways, including:
• Deliver all of the modules in one or more sessions.
• Deliver the modules as individual, stand-alone sessions. The final scenarios would then be the final
capstone session.
• Deliver the scenarios as an individual, stand-alone session.
Organizations using this program are encouraged to involve other related stakeholders in its delivery. Depending
upon the host organization and location, options may include public safety agencies, rail carriers, industry
preparedness organizations, industry owners and operators, regional, state and federal emergency response
partners, and product and container specialists.
Instructors and facilitators should have a basic understanding of the following topics for most effective use of
these materials:
• Hazardous Materials Technician-level skills
• Flammable liquid firefighting and the use of Class B fire extinguishing agents
• Tank car design, construction and behavior
• Management of large, complex incidents
The lessons learned and information provided in this program are designed to be delivered through the
instructional technique of “Learning by Questioning.” These instructional materials are provided as guidance to
foster a deeper understanding of the topic and develop critical thinking skills and processes that will assist
responders in identifying key considerations related to the planning, management and response to rail incidents
involving high hazard flammable trains. Questions or comments can be submitted using the feedback button
found on the website.
August 01, 2018
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INTRODUCTION SCRIPT
Welcome to the Transportation Rail Incident Preparedness & Response program. With an
increase in the production and movement of Hazard Class 3 flammable liquid commodities
such as crude oil and ethanol, it is important that the risk of incidents be minimized
through a strategic approach. U.S. crude oil production averaged 8.5 million barrels per day
in 2014 and is projected to average 9 million barrels per day in 2015. This is a considerable
increase since 2008, when the U.S. crude oil production had fallen to 5 million barrels.
Along with the increase in production the volume of crude oil moving by rail has
quadrupled in less than a decade.
The U.S. Department of Transportation Pipeline and Hazardous Materials Safety
Administration and the Federal Railroad Administration have been working with federal
agencies, public safety organizations, rail industry owners and operators, and the response
community to address the hazards associated with these incidents. In 2014 a Lessons
Learned Roundtable forum and follow up report gathered feedback from a panel of fire
chiefs and emergency management officials from some of the jurisdictions that
experienced a crude oil or ethanol rail transportation incident. The purpose of this forum
was to share firsthand knowledge about their experiences responding to and managing
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these incidents. Further collaboration with stakeholders resulted in the development of the
Crude Oil Rail Emergency Response Workgroup, which created the Commodities
Preparedness and Incident Management Reference Sheet for Petroleum Crude Oil.
The resources found in this program are the result of these collaborative efforts and are
focused on sharing incident management best practices with the emergency response
community. A key component of this initiative is to learn from past experiences and to
leverage the expertise of public safety agencies, rail carriers, and industry subject matter
experts to better prepare first responders to safely manage incidents of this magnitude.
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INSTRUCTOR NOTES:
The materials found in this program result from a partnership of multiple organizations to
include:
• U.S. Department of Transportation, Federal Railroad Administration (FRA)
• TRANSCAER®
• Association of American Railroads (AAR)
• American Petroleum Institute (API)
• U.S. Fire Administration, National Fire Academy (USFA)
• Renewable Fuels Association (RFA)
• American Short Line & Regional Railroad Association (ASLRRA)
• United States Coast Guard (USCG)
• Environmental Protection Agency (EPA)
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INSTRUCTOR NOTES:
The Transportation Rail Incident Preparedness and Response High Hazard Flammable Trains
resource materials provide critical information on best practices related to rail incidents
involving Hazard Class 3 flammable liquids such as petroleum crude oil and ethanol. A key
component of this initiative is to learn from past experiences and to leverage the expertise
of public safety agencies, rail carriers, and industry subject matter experts in order to
prepare first responders to safely manage rail incidents involving commodities such as
crude oil and ethanol. The information and resources found in the TRIPR modules and
scenarios supplement the information outlined in the “Commodities Preparedness and
Incident Management Reference Sheet for Petroleum Crude Oil.”
This PHMSA led program resulted from collaborative efforts to expand awareness on
incident management lessons learned related to rail incidents involving Hazard Class 3
flammable liquids such as ethanol and crude oil. These resources offer a flexible approach
to increasing awareness of first responders and emergency services personnel in preincident planning and response. The resources supplied are not intended to be a standalone training program but are offered to supplement existing programs.
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INSTRUCTOR NOTES:
• Oil production from shale reserves in states such as North Dakota and Colorado has
resulted in transportation of crude oil by rail.
• Rail shipments of crude are typically made using High Hazard Flammable Liquid
Unit Trains (HHFT).
• Each tank car contains approximately 30,000 gallons of product.
• HHFTs typically move from a single location to a single destination and contain
one commodity.
Derailments involving HHFTs will typically be complex events and will generate significant
incident management issues. For example, given the usual length of these trains (over a
mile long), derailments can cause road closures, create significant detours, and require
response from more than one direction to access the scene of the incident.
According to the final rule issued on May 1, 2015, a high hazard flammable train is “A
continuous block of 20 or more tank cars loaded with a flammable liquid or 35 or more
tank cars loaded with a flammable liquid dispersed through a train.”
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Instructor Notes:
• It must be noted that rail transportation has never been safer.
• Most hazardous materials being transported by rail reach their destination safely.
• In the unlikely event that an incident occurs, response partners will need to be prepared
and informed.
Despite the sharp increase in rail transport of Hazard Class 3 flammable liquids, the overall
safety statistics show that most hazardous materials reach their destination without a
release due to an accident.
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INSTRUCTOR NOTES:
This placard indicates “Sweet” crude oil. This crude oil is considered “light, sweet

crude” because of its low sulfur content. Light, sweet crude oil is typically assigned
a DOT Packing Group I or II classification in accordance with Federal regulations.
These packing groups mean that the material’s flash point is below 73 F (22.7 C); for
Packing Group I materials, the boiling point is below 95 F (35 C). This means the
materials pose significant fire risk if released from the package during an accident.
Per the data from ConocoPhillips SDS, Rev. 5/19/2014, and NIOSH Pocket Guide, Sep
2007
UN 1267
IDLH: Benzene - 500ppm (Ca) (H2S – 100ppm)
OSHA PEL: Benzene – 1ppm (H2S – C 20ppm)
LEL: ND (H2S – 4.0%)
UEL: ND (H2S – 44.0%)
V.P: 440-775mmHg
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Sp. Gr: .7 – 1.03
F.P: -20o F
Note that this is also a DOT Hazard Class 3 Flammable Liquid. The primary hazard for
this commodity is flammability. 1267 can be heavy or light.
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INSTRUCTOR NOTES:
This type of crude oil is considered “Sour” because of its higher content of Sulfur. The high
Sulfur content makes this crude oil a potential toxicity hazard.

Data from ConocoPhillips SDS, Rev. 4/3/2012, and NIOSH Pocket Guide, Sep 2007
UN 3494
IDLH: Benzene - 500ppm (Ca), H2S – 100ppm
OSHA STEL: Benzene – C 25ppm, H2S – C 20ppm
LEL: 1.1%
UEL: 6.0%
V.P: 75-525mmHg (typical)
Sp. Gr: .7 – 1.03
F.P: 20o F
Note that this is also a DOT Hazard Class 3 Flammable Liquid. The primary hazard
for this commodity is flammability.
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INSTRUCTOR NOTES:
There are two other characteristics of crude oil that are useful to understand in a response.
The first is viscosity and the second is specific gravity.
Understanding these characteristics is important because they will help determine how the
crude oil will behave if it is released in to the environment.
The oil’s viscosity tells us how easily it will flow. Oils with higher viscosity are more likely to
sit on a surface, while less viscous oils are more likely to flow across a surface. Because
temperature has a major effect on a liquid’s viscosity, fluid viscosity is measured with
temperature. The size and temperature of the liquid’s molecules will also affect the liquids
viscosity. Think about putting a spoon in a jar of maple syrup at room
temperature…moving the spoon around requires more force than moving a spoon in a cup
of coffee. However, if you heat the jar of maple syrup, the spoon is much easier to move.
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INSTRUCTOR NOTES:
A crude oil’s specific gravity will compare its weight to water. This is an important property
in emergency response. Especially a response that may potentially involve a waterway,
because whether or not the oil will float on water will determine response strategies. If
the crude has a specific gravity of less than one, it will float on top of the water (it is also
likely to be less viscous). If it has a specific gravity of greater than one, it will sink below the
water. This is for the majority of specific oils.
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INSTRUCTOR NOTES:
• Specific characteristics and composition of petroleum crude oil may vary between
oilfields and between wells in the same oilfield.
• Behavior of crude oil may vary from that of gasoline (lighter/sweet crude oils) to diesel
fuel (heavier/sour crude oils.)
• Vapors are released from spilled product.
• Air monitoring and sampling are key to assessing the hazards at the incident site.
Light sweet crude oil such as those from the Bakken and Eagle Ford shale regions are
known to have higher concentrations of light end petroleum HCs, thus increasing VP and
lowering the Flash Point.
• Flammable limits range from a .4% LEL to a 15% UEL
• Flash points range from -74o F to 212o F
• As the crude oil ages the lighter ends will volatilize away
‘Sweet’ crude oil has a sulfur content less than .5% and ‘Sour’ crude has a sulfur content
greater than .5%. (.5 pph = 5000 ppm)
Crude oil components can include naphthalene, benzene, ethyl benzene, hydrogen sulfide,
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hexane and xylene, along with many others.
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INSTRUCTOR NOTES:
Respiratory hazards at a crude oil incident are a potential hazard.
• Expect to work in and around flammable atmospheres during the response.
• The more volatile materials in crude oil may be present in the air in high concentrations,
creating an inhalation hazard (toxicity).
Hazardous combustion/decomposition products include:
• Carbon monoxide
• Nitrous oxides
• Sulfur oxides
• Aldehydes
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INSTRUCTOR NOTES:
Denatured Fuel Ethanol Characteristics
IDLH: 3300 ppm
OSHA PEL: 1000 ppm
LEL: 3%
UEL: 19%
Flash Point: -5 degrees Fahrenheit (-50F)
Vapor Pressure: Approximately 3 psi with only slight variation
Specific Gravity: 0.79
Data from NIOSH Pocket Guide, Sep 2007
UN 1170 (100% ethanol by volume) – commonly referred to as E100, Ethyl Alcohol, Distilled
Spirits, Beverage Alcohol, Pure
UN 1987, NA 1987 (95% - 99% ethanol by volume) – “Alcohol n.o.s.” commonly referred to
as Denatured fuel ethanol, E95-E98, Fuel Alcohol
UN 3475 (11% - 94% ethanol by volume) - Ethanol and gasoline mixture, with more than
10% ethanol. Also commonly referred to as E85, Ethanol Flex Fuel.
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UN 1203 (1% - 10% ethanol by volume) - E10 & lower ethanol concentrations, also
commonly referred to as E10, unleaded gasoline
A very small percentage of ethanol, 100% volume is produced as pure, beverage alcohol.
Denatured fuel ethanol is ethanol that has been denatured with 2-5% unleaded gasoline.
This contaminant is used to make it inconsumable by humans. This blend is also known as
E95-E98 or fuel alcohol. Denatured fuel ethanol is one of the top freight rail commodities in
the United States.
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INSTRUCTOR NOTES:
Ethanol, under any of its four shipping names, is a flammable liquid – treat it as such. Like
gasoline, denatured fuel ethanol’s greatest hazard as a motor fuel component is its
flammability. It has a wider flammable range than gasoline (Lower Explosive Limit (LEL) is 3
percent and Upper Explosive Limit (UEL) is 19 percent). The flame and smoke from neat
ethanol fires are not easily visible. Neat ethanol does not produce visible smoke and has a
hard-to-see blue flame. However, ancillary materials involved in the fire produce smoke
and flame. In a denatured form there is very little smoke, but a clearly visible orange
flame. Because of its ability to burn without visible smoke. Therefore, it is highly
recommended to use a thermal imaging camera to identify whether a flame is truly present
or not.
Denatured fuel ethanol is a polar solvent that is water-soluble, has a -5°F flash point and
has a vapor density of 1.5, which indicates that it is heavier than air. Consequently, ethanol
vapors do not rise; similar to vapors from gasoline which seeks lower altitudes. Denatured
fuel ethanol’s specific gravity is 0.79, which indicates it is lighter than water and it has an
auto-ignition temperature of 689°F and a boiling point of 165-175°F.
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INSTRUCTOR NOTES:
• High Hazard Flammable Train derailments require specialized resources.
• These derailments will likely require mutual aid and a more robust on-scene Incident
Management System than responders normally use.
• Include shippers and rail carriers in your pre-incident planning, preparedness, and
coordination of response strategies.
Pre-incident planning and preparedness are critical to an effective response. Well thought
out drills and exercises that include the hazmat shippers, railroads, industry, and response
partners in your community will be valuable sources of response capability improvement.
Establishing mutual aid agreements and robust response structures prior to an event will
be critical to the success of a responding organization.
Early and frequent communication between first responders and the railroad is critical.
Communities and response agencies must coordinate with the railroads in their area as
they develop response plans, conduct response exercises, and respond to real world
events.
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Responders must consider any incompatibilities and reactivities between multiple hazardous
materials in a manifest train incident. For example, ethanol (ethyl alcohol) released from a
rail car in a derailment should be kept away from strong oxidizers.
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INSTRUCTOR NOTES:
• Contact the Railroad as soon as possible.
• In the event of an incident it may be a challenge to obtain necessary resources to safely
and effectively extinguish a fire or control a spill or ensure public protection.
• Response to these scenarios may require specialized outside resources that may not
arrive at the scene for hours.
• DO NOT flush crude oil spills with water.
• DO NOT apply water directly inside a tank car.
DO NOT spray cooling water directly into a crude oil tank car if breached. This could lead to
a slop over/froth over or in the long term, a potential boil over. Continuously evaluate the
effects of cooling streams. Effective cooling is when water is flowing down the sides of the
car without evaporation. Lack of effective cooling may result in rising pressure within the
tank (increasing sounds may be noted)
It’s critical that responders coordinate their activities with the involved railroad and initiate
requests for specialized resources as soon as possible. Tank cars carrying crude oil or
ethanol may also be found in general freight (manifest) trains, made up of shipments of
different commodities from different shippers.
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INSTRUCTOR NOTES:
• RULE NUMBER ONE: Expect a train or rail equipment to move on any track from either
direction at any time.
-Trains can approach with little or no warning; you may not be able to hear them
due to atmospheric conditions, terrain, noisy equipment or passing trains on other
tracks.
MAINTAIN A HIGH DEGREE OF SITUATIONAL AWARENESS AT ALL TIMES.
• RULE NUMBER TWO: Contact the railroads if an event occurs.
- Always contact the railroad to advise them of the incident and your presence.
They may not know you are on the scene…or that they have a problem.
• RULE NUMBER THREE: Make sure the track is secured.
- Work with the railroad to ensure the track is red flagged – the railroad’s means of
ensuring track is protected on a mainline
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INSTRUCTOR NOTES:
Working on or around tracks is inherently dangerous and personnel should watch for
movement in both directions before crossing tracks:
- Never step on a rail. Step OVER a rail. This is a major slip, trip and fall hazard.
- Never stand, walk or sit on railway tracks, between the rails or on the ends of
ties.
- Never put your feet on movable parts of a rail car, such as couplers, sliding sills
or uncoupling levers.
- If the tracks are clear, walk in a single file at a right angle to the rails.
- Stand a minimum of 25 feet away from the tracks if possible, and face the train
when rail equipment is passing through. Always park your vehicles at least 25
feet away from the edge of any track.
- Do not occupy the area between adjacent tracks in multiple track territory when
a train is passing. If crossing between two stationary railcars, ensure there is at
least 50 feet between them.
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INSTRUCTOR NOTES:
• Never move equipment across tracks unless you are at an established road crossing or
under the supervision of a railroad representative.
• Rail equipment ladders often curve around the profile of the car and the first step up is a
long way off the ground – when stepping down from the last rung, DO NOT JUMP.
• A good plan is to use your own ladders. Block the feet and tie off all ladders at the top.
When laddering tank or box cars always consider using two points of access, the second
being a point of escape should the other become inaccessible for any reason.
Be especially aware of bent and stressed rails which can suddenly move and lash out.
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INSTRUCTOR NOTES:
• At a derailment scene beware of tipped, jagged and leaning equipment.
• Be aware of the location of structures or obstructions where clearances are close.
• Avoid using a cell phone within 25 feet of live tracks.
Be especially careful working in rail yard and terminal areas – cars that appear to be
stationary or in storage can begin to move without warning.
Ensure any rail equipment is secured against movement (wheels chocked, hand brakes
secured, etc.) before attempting to work on or near it.
Stay away from track switches since they can be remotely operated.
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INSTRUCTOR NOTES:
Pre-incident planning is required by federal law under the Emergency Planning and
Community Right-to-Know Act (EPCRA). As well as being required by law, it helps establish
relationships with other agencies prior to response; it requires facilities to report types and
quantities of certain hazardous materials in a community; and results in responders being
better prepared to deal with a major incident in their community.
EPCRA came into being in 1986 as a part of the Superfund Amendment and
Reauthorization Act (SARA). It is often called “SARA Title III.” EPCRA also required the
establishment of state/tribe emergency response commissions (SERCs/TERCs); in turn,
SERCs/TERCs are responsible for appointing local emergency planning committees (LEPCs).
The Association of American Railroads (AAR) published circular OT-55N in August 2013.
Section V of the circular directs AAR member railroads to provide information about
hazardous commodities transiting a given community/area: in part, “Upon written request,
AAR members will provide bona fide emergency response agencies or planning groups with
specific commodity flow information covering at a minimum the top 25 hazardous
commodities transported through the community in rank order.”
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On May 7, 2014, the DOT issued an Emergency Restriction/Prohibition Order, Docket No.
DOT-OST-2014-0067. In part, the Order requires any railroad carriers “who transport
1,000,000 gallons or more of Bakken crude oil in a single train in commerce within the
United States… provide certain information in writing to the SERC in each state in which the
railroad carrier operates trains transporting 1,000,000 gallons or more of Bakken crude oil.”
The notification must:
• Provide a reasonable estimate of the number of trains operating through each county in
the state
• Identify and describe petroleum crude oil expected to be transported
• Provide applicable emergency response information required by 49 CFR part 172, Subpart
G, and
• Identify routes over which material will be transported.
LEPC are required to update their plans annually and must:
•
•
•
•
•
•
•
•
•

Identify facilities and transportation routes of extremely hazardous substances;
Describe emergency response procedures, on and off site;
Designate a community coordinator and facility coordinator(s) to implement the plan;
Outline emergency notification procedures;
Describe how to determine the probable affected area and population by releases;
Describe local emergency equipment and facilities and the persons responsible for them;
Outline evacuation plans;
Provide a training program for emergency responders (including schedules); and,
Provide methods and schedules for exercising emergency response plans.

The local plan should be consistent with the Area Contingency Plan (ACP) to ensure a wellcoordinated response that is integrated and compatible. Locals may participate in the
development of the ACPs through Area Planning Committees.
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INSTRUCTOR NOTES:

• Provides a means to conduct a capabilities assessment
• Can assist with the community's risk assessment
• Helps identify equipment and training shortfalls
Pre-incident planning provides a means to conduct a capabilities assessment to deal with a
derailment involving flammable liquids. It is also an important element to providing
assistance to the communities risk assessment process. Pre-incident planning will help
identify equipment and training shortfalls.
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INSTRUCTOR NOTES:
The Oil and Hazardous Substances National Contingency Plan (NCP) and the National
Response System (NRS) describe the promulgated federal regulation for response to oil and
hazardous substance discharges are to be coordinated by the federal response agencies
such as the United States Environmental Protection Agency and the United States Coast
Guard.
The NCP emphasizes the importance of contingency planning and requires EPA and USCG
Federal On-Scene Coordinators (FOSCs) to implement Area Contingency Planning across
their national jurisdictions. Area Contingency Plans (ACPs) and Area Committees are
comprised of local, State, Tribal, and federal agencies as well as major industry entities
(pipelines, energy, manufacturing). Area Committees work together to ensure that
discharge scenarios within their areas are described in the ACPs and that response planning
provisions directed at those specific scenarios are developed and practiced in drills and
exercises. These planning efforts and coordination can be a valuable element to add to
pre-incident planning tool kit.
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INSTRUCTOR NOTES:
Collaboration is important in constructing a pre-incident game plan. Federal Agencies that
will assist in pre-incident planning include but are not limited to:
• Pipeline and Hazardous Materials Safety Administration (PHMSA)
• Federal Railroad Administration (FRA)
• U.S. Coast Guard (USCG)
• U.S. Environmental Protection Agency (EPA)
• National Response Teams (NRT) & Regional Response Teams (RRT)
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INSTRUCTOR NOTES:
Public Safety Organizations and Industries that have resources that will assist in preincident planning include but are not limited to:
• Transportation Community Awareness and Emergency Response (TRANSCAER®)
• Association of American Railroads (AAR)
• American Petroleum Institute (API)
• Renewable Fuels Association (RFA)
• Class I, II & III Railroads moving hazardous materials through a community
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INSTRUCTOR NOTES:
Other important organizations that you will need to coordinate pre-incident planning with
include but are not limited to:
• State/Regional Fusion Centers
• State Emergency Response Commission (SERC)
• Local Emergency Planning Committee (LEPC)
• Emergency Management and Environmental Protection Agency (National, and State
representatives)
• State On-Scene Coordinator
• Local businesses and plants shipping, using or receiving hazardous materials in
bulk/large quantities
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INSTRUCTOR NOTES:
The SERCs and LEPCs can provide assistance with emergency planning, preparedness, and
response activities.
The SERC is responsible for implementing EPCRA provisions within its state. These
requirements include reviewing local emergency response plans; designating local
emergency planning districts; appointing LEPCs for each planning district; and supervising
the activities of the LEPC.
EPCRA also requires each LEPC to prepare an emergency response plan and review the plan
once each year, or more frequently as circumstances change in the community. They must
have memberships consisting of elected state and local officials; police, fire, and public
health officials; environment, transportation, and hospital officials; facility representatives;
and representatives from community
SARA Title III specifies that local emergency response plans should be closely coordinated
with applicable federal Area Contingency Plans (ACPs) and state response plans.
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https://www.fmcsa.dot.gov/safety/rail-crossing/railroads-emergency-phone-numbers
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INSTRUCTOR NOTES:
Emergency response plans and procedures should be developed in close coordination with
the railroad since they will play a critical role in response and recovery operations. Tests
and drills should be conducted to exercise the plan at regular intervals to identify any issues
that might require corrective action prior to an actual incident.
Ensure that the Hazmat Oil Spill annex in your Emergency Operations Plan (EOP) or
Emergency Response Plan (ERP) has considered railroad emergency response to include:
• Hazard analysis that identifies the potential risks to people and property
• Emergency contact lists
• Resource listings
• Equipment inventories
• Foam and water supply requirements for operations at remote sites
• Incident management system roles and responsibilities
• Mutual aid response assets
• Law enforcement scene security and control operations
• Support and recovery assets
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INSTRUCTOR NOTES:
Refer to your Student Workbook to recapture what the Commodity Preparedness and
Incident Management Reference Sheet has to say about Pre-Incident Planning and
Preparedness.
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INSTRUCTOR NOTES:
These lessons learned came from responders involved in derailments and are related to
planning and preparedness for these types of events:
• Awareness – to the degree possible, based on federal regulations and interaction with
the rail industry, develop knowledge of the products and quantities that travel through
your jurisdiction. This includes all hazardous products including crude oil, toxic by
inhalation (TIH), and other toxic industrial chemicals (TIC) being transported by rail.
Request information via the railroads, the state emergency management agency, and
perform a commodity flow study to characterize (type, amount, and frequency) the
hazards traveling by rail through your community.
• Preplan – develop a plan for the initial response period. Solicit assistance from mutual
aid partners.
 Perform a risk assessment to quantify the magnitude and probability of an
incident.
 Identify high threat areas and prioritize initial actions (evacuation, defensive
postures, etc.).
 Develop a written plan for common understanding (ex. annex to the
community’s Emergency Operations Plan)
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 Conduct table-top exercises to make people familiar and test the plan to ensure
that it is viable.
• Prepare – identify and plan for the resources that will be needed to mitigate an incident of
this size and type.
 Identify and coordinate the needed resources to manage an incident.
 Identify and develop relationships with mutual aid partners, including the
railroads.
 Most departments cannot afford to acquire the type and amount of resources (ex.
foam) to manage such an incident. The development of shared, mutually
beneficial resources is critical.
 Conduct training on response to the identified hazards and risks.
• Establish a relationship with the railroads that operate in your response area. Invite them
to meet and discuss how they intend to address the rail safety. Do not limit discussions
about a response to an incident. Talk to them about what they are doing to prevent an
incident.
• As part of the pre-incident planning process, reach out to the Federal Railroad
Administration (FRA) and US DOT Pipeline and Hazardous Materials Administration
(PHMSA) regional offices to find out who are their field representatives.
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INSTRUCTOR NOTES:
The National Incident Management System (NIMS) provides a consistent framework for
incident management at all jurisdictional levels regardless of the cause, size, or
complexity of the incident. NIMS is not an operational incident management or resource
allocation plan.
The NIMS document was developed through a collaborative intergovernmental partnership
with significant input from the incident management functional disciplines,
nongovernmental organizations (NGOs), and the private sector.
Originally published on March 1, 2004, the NIMS document was revised in 2008 and 2017
to reflect contributions from stakeholders and lessons learned during recent incidents.
NIMS is much more than just using the Incident Command System or an organization chart.
Following is a synopsis of each major component of NIMS:
• Resource Management. Resource Management describes standard mechanisms to
systematically manage resources, including personnel, equipment, supplies, teams, and
facilities, both before and during incidents in order to allow organizations to more
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effectively share resources when needed.
• Command and Coordination. Command and Coordination describes leadership roles,
processes, and recommended organizational structures for incident management at the
operational and incident support levels and explains how these structures interact to
manage incidents effectively and efficiently.
• Communications and Information Management. Communications and Information
Management describes systems and methods that help to ensure that incident personnel
and other decision makers have the means and information they need to make and
communicate decisions.
Information on NIMS can be obtained at http://www.fema.gov/national-incidentmanagement-system
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Instructor Notes:
Under the National Response System the US Environmental Protection Agency (USEPA) and
the US Coast Guard (USCG):
• Have the authority to lead oil and hazardous substance response and local responders
should expect their mobilization.
• Provide technical and contract support to local ICs early in an incident and will be
prominent in Unified Command.
• Can direct all Responsible Party response actions.
• Coordinate with affected Tribes and States.
• Can mobilize highly trained Type 1 and 2 Incident Management Teams.
• Can request and fund support from other states and federal agencies. (e.g., NOAA, NWS,
USFW, OSHA, etc.)
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INSTRUCTOR NOTES:
Establishing a site specific incident management/control system is not only an OSHA
requirement, it is critical to your success. Tactics rely on local resources, geography, etc.
For large, complex events such as these organizing the use of Incident Management
principles is as important as tactical objectives.
Unified Command will be essential at a rail incident. It is critical to implement it early and
to include all agencies providing resources and necessary support. While only those
agencies with the most jurisdiction and resources will be under unified command, many
others should be included as cooperating, assisting or participating agencies. It is
imperative that the railroad be integrated into the response.
Initial site management and control will be a critical benchmark in managing the problem.
•
•
•
•
•

Isolate and secure area/establish secure perimeter
Communicate restricted area location
Perform site assessment
Set up Incident Command Post (ICP)
Emergency Response Guidebook (ERG) reference will guide you on the best location for
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initial isolation and protective action zones, as well as the placement of the ICP.
• Follow initial guidance provided by the ERG if practical. Establish a Staging Area for
responding equipment and personnel.
The successful management of any incident, especially hazardous materials incidents, is
based on the implementation of an incident management system . NIMS is a systematic,
proactive approach to guide departments and agencies at all levels of government,
nongovernmental organizations, and the private sector to work together seamlessly and
manage incidents involving all threats and hazards — regardless of cause, size, location or
complexity — in order to reduce loss of life and property and harm to the environment. The
purpose of NIMS is to provide a common approach for managing incidents based on a
flexible but standardized set of incident management practices, with emphasis on common
principles, a consistent approach to operational structures and supporting mechanisms, and
an integrated approach to resource management.
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INSTRUCTOR NOTES:
• Anticipate mobilization of Federal On-Scene Coordinator (e.g., USCG, EPA) and State OnScene Coordinators (SOSC). The FOSC and SOSC will be in UC and may bring their
incident management teams, operations response contractors, and other agencies they
will sequester for assistance.
• Other Federal cooperating or assisting Agencies (e.g., NTSB, FRA,PHMSA, OSHA)
• State, Tribal, and municipal agencies.
• Railroad will integrate assets into NIMS structure as decided by UC.
• Will likely require activation of Emergency Operations Center (EOC).
Emergency responders should anticipate a large number of cooperating and assisting
agencies operating at the scene (e.g., National Transportation Safety Board, Chemical
Safety Board, FRA, PHMSA.) The NTSB will be concerned with preserving the scene for the
post accident investigation. In addition, non-emergency regional and municipal agencies
may have a role to play and need to be integrated into the response structure.
• Anticipate large numbers of assisting agencies and cooperating agencies on-scene
• Assisting Agency – provides personnel, services or other resources
• Cooperating Agency – supplies assistance other than direct support or resources
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INSTRUCTOR NOTES:
Every incident requires that certain management functions be performed. The problem
must be identified and assessed, a plan to deal with it developed and implemented, and
the necessary resources identified and deployed.
There are four major management functions that are the foundation upon which the ICS
organization builds. These key General Staff functions include:
Planning: Supports the incident action planning process by tracking resources,
collecting/analyzing information, and maintaining documentation.
Logistics: Provides resources and needed services to support the achievement of the
incident objectives.
Operations: Conducts operations to reach the incident objectives. Establishes the tactics
and directs all operational resources.
Finance & Administration: Monitors costs related to the incident. Provides purchasing
and accounting support.
The following positions support are Command Staff Positions:
Incident Command: Sets the incident objectives, strategies, and priorities and has overall
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responsibility for the incident.
• Public Information Officer
• Safety Officer
• Liaison Officer
At a minimum for a complex rail incident, the following NIMS command and general staff
positions should be considered:
•
•
•
•
•
•
•
•

Incident Commander
Safety Officer
Public Information Officer
Liaison Officer
Operations Section
Planning Section
Logistics Section
Finance Section

ICS allows its users to adopt an integrated organizational structure to match the complexities
and demands of single or multiple incidents.
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INSTRUCTOR NOTES:
Unified Command offers the following advantages:
• A single set of objectives is developed for the entire incident.
• A collective “team” approach is used to develop strategies to achieve incident
objectives.
• Information flow and coordination are improved among most jurisdictions and agencies
involved in the incident.
• All agencies with responsibility for the incident have an understanding of joint priorities
and restrictions.
• No agency’s legal authorities are compromised or neglected.
• The combined efforts of all agencies are optimized as they perform their respective
assignments under a single Incident Action Plan.
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INSTRUCTOR NOTES:
The following differences exist between single and unified command structures: Early in
the response the ICS may be a straight single IC Situation (local Fire Chief and his/her
Operations personnel). As the response evolves its complexities and multitudes of
jurisdictions require that a transition to a Unified Command.
Single Incident Commander (very early initial response by FD): The Incident Commander
is:
• Solely responsible (within the confines of his or her authority) for establishing
incident objectives and strategies.
• Directly responsible for ensuring that all functional area activities are directed
toward accomplishment of the strategy.
Unified Command (Complex, escalating event): The individuals designated by their
jurisdictional or organizational authorities (or by departments within a single jurisdiction)
work together to:
• Determine objectives, strategies, plans, resource allocations, and priorities.
• Execute integrated incident operations and maximize the use of assigned
resources.
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INSTRUCTOR NOTES:
The response should be organized under Unified Command (UC). At a minimum, the UC will
almost always include:
• Local Municipal Fire Chief or State On-Scene Incident Commander
• On-Scene Coordinators (OSC)
- Federal OSC from USEPA/USCG
- State OSC
• Responsible Party
- A Senior Transportation Officer of the involved RR who will act as the lead railroad
official
In the event of a large emergency where local, state, and federal responders initiate a
unified incident command, railroads will place a senior representative into the UC and
integrate its subject matter expertise into the Command and General Staff positions of the
ICS as decided by the UC. Railroad resources that will require integration are likely to
include:
• Railroad transportation staff
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• Mechanical staff
• Engineering and Risk Management (Claims, Environment, HAZMAT, Police) Divisions
• Fire Control staff and contractors
In the Unified Command structure for a rail event the senior transportation officer or
designee will act as the lead railroad official with the lead local agency Incident Commander
and Federal On-Scene Coordinator (EPA/USCG)
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INSTRUCTOR NOTES:
Throughout the response to an incident, first responders should follow their incident
command protocols. They should be prepared to integrate railroad personnel upon their
arrival in order to have a smooth transition to unified command. While some amount of
hazard assessment and initial response may take place, it is critical that responders
communicate from the beginning with the railroad and recognize their process, resources,
and capabilities.
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INSTRUCTOR NOTES:
The four major organizational components to a typical railroad response are:
• Transportation: Monitors the network, routes traffic, and schedules trains and crews.
• Mechanical: In charge of all rolling stock (railcars) and locomotives.
• Engineering: In charge of all infrastructure including track, signals, bridges, tunnels, etc.
• Safety or Risk Management: Contains emergency response functions such as police,
Hazmat, Environment, Public Affairs, Claims, etc.
This is an example of how the railroad resources may be organized for a response to a rail
accident. It will be up to the Unified Command structure to determine how the resources
will be organized within the ICS system based upon the incident. Early attention to railroad
resource integration will be key to response success.
In order to ensure all the right players are engaged and involved, it is important to include
the railroad into the response structure for a rail accident. Railroad responders understand
their roles and have integrated ICS into their response structure. They have trained staff
that align their terminology with NIMS. The railroad response functions should be included
with the other basic ICS roles under the Unified Command construct.
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INSTRUCTOR NOTES:
You will now use the organization chart above to lead the class thru a hands on activity.
Pick the one or both of the options below:
1. Students have a blank space in their Student Workbook. Assign the task of taking the
basic ICS structure and integrating these functions into one Unified Command
organization that they can use during a rail incident involving Hazard Class 3 flammable
liquids.
2. By clicking the organization chart in this PowerPoint you can walk through how you
could integrate the Basic ICS structure into a Unified Command structure using the
principle discussed in this module. When you run this slide in slide show mode it will
start with a blank organization chart with the names along the right hand corner. The
instructor will be able to click and the names fall into the categories. (It fills the Railroad
Branch and then the Fire Branch)
Stress that this is just an example of how the ICS structure can be used to help responders
effectively manage these events and the importance of this as an example. The Unified
Command structure will determine how best to organize railroad resources based on the
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event.
• Railroad resources could be integrated into any element of the response including but not
limited to logistics, operations and finance.
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INSTRUCTOR NOTES:
Federal, State, and Regional Incident Management Teams (IMT) provide planning, logistics
and incident management support to the IC/UC.
Regional and State IMTs have resources and capabilities to assist.
USCG and EPA Teams, local responders, and railroad will integrate into an IMT as an
incident progresses:
• USEPA and USCG may issue Administrative Orders for major incidents requiring
significant resources.
• Federal On-Scene Coordinators (FOSCs) bring trained and experienced IMTs with them
when they respond to manage events such as these. FOSCs are also empowered by the
NCP to enlist and mobilize other special teams as they determine need. This includes
USCG Strike Teams, EPA’s Environmental Response Team, and FEMA’s All-Hazards
Incident Management Teams (AHIMTs)
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INSTRUCTOR NOTES:
Realizing that if the resources are fully utilized and additional assistance is needed outside
the local and regional contacts, additional federal assistance can be requested from the
AHIMT.
AHIMTs are multiagency/multijurisdictional teams for extended incidents that are formed
and managed at the local, state, or tribal level. They are designated teams of trained
personnel from different departments, organizations, agencies, and jurisdictions. AHIMTs
are deployed as teams representing multiple disciplines that manage major and/or
complex incidents requiring a significant number of local, state, or tribal resources. They do
not assume command of the incident; they help local officials manage incidents that
extend into multiple operational periods and require a written Incident Action Plan. These
incidents can include weather-related disasters such as a tornado, earthquake or flood, or
major hazardous materials incidents such as train derailments.
All-Hazards Incident Management Teams:
• The U.S. Fire Administration (USFA) was tasked to develop and Incident Management
Program that would prepare local emergency response personnel to organize and
manage the chaos that follows a significant event. The AHIMTs were developed in
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response to this request and merge military, national wildfire, and response organizations
incident command principles.
• They were originally designed to support five all hazard disciplines; Emergency Services
Sector of Law Enforcement, Fire and Emergency Services, Emergency Management,
Emergency Medical Services, and Public Works.
• They also have specialized capabilities related to Hazardous Materials, Search and Rescue,
Explosive Ordinance Disposal, Tactical Operations, Aviation Units, and Public Safety.
Type 1, 2, and 3 AHIMTs are resources at the state, regional, and federal level that can be
valuable to emergency planning and preparation activities. It is important to include these
resource considerations in your pre-incident planning efforts and if you plan on utilizing
these resources have a plan to request for them and fund them.
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INSTRUCTOR NOTES:
Refer to your Student Workbook to recapture what the Commodity Preparedness and
Incident Management Reference Sheet has to say about Incident Management.
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INSTRUCTOR NOTES:
These lessons learned and responder tips came from responders related to incident
management principles for these types of events:
• The biggest challenge will be managing the event - focus on how to use the resources
that will be coming from both public sector and industry. Expand your ICS organization,
including subordinate Command and General Staff positions, to match the needs of the
incident as soon as possible (Ops, Plans, Logs, Finance, PIO, Liaison and Safety).
• Create an ICS start-up kit if they do not have one that has vests, job aids, ICS forms,
etc. Get the key players in vests so they can be identified.
• Ensure that the railroad is represented in unified command at all times by someone with
command authority. This will assist in getting information and resources.
• Establish clear command and control immediately.
• Establish a check-in process as soon as practical. As the incident timeline expands, a
credentialing system may be needed to control scene access. Coordinate this with law
enforcement or the personnel responsible for scene security.
• If the incident is of any significance, plan on a several day campaign incident. Think
about where Command will operate from – a trailer or small mobile incident command
post will quickly become inadequate. A building that has space, internet access, parking
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and bathroom facilities for a lot of people will offer many advantages. Avoid using a fire
station or other public safety operational facility, as safety and security issues can arise.
• Locate the ICP in anticipation of weather/access/incident changes.
• Establish a Joint Information Center (JIC) as early as possible and put the local Public
Information Officer (PIO) in charge. Make the rules of engagement clear for dealing with
the media and who will serve as spokesperson.
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INSTRUCTOR NOTES:
These are the key features which help prevent the release of contents when a railcar is
damaged in an accident. High Hazard Class 3 Flammable liquids are transported in DOT 111
and CPC-1232 tanks cars. However, all new general service tank cars constructed after
October 2015 must have been built to the new DOT-117 specification, and over the next 510 years all tank cars used will be either retrofitted to an enhanced CPC-1232 standard or
replaced with the new DOT-117 tank car.
Contact your railroad personnel for detailed information about a tank car.
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INSTRUCTOR NOTES:
The new DOT 117 Specification Car has the following safety enhancements:
•
•
•
•
•
•

Full-height ½ inch thick head shield
Tank shell thickness increased to 9/16 inch minimum TC-128 Grade B, normalized steel
Thermal protection
Minimum 11-gauge jacket
Top fittings protection
Enhanced bottom outlet handle design to prevent unintended actuation during a train
accident
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INSTRUCTOR NOTES:
• All information related to an individual rail car is referenced by use of the car initials and
number known as the ‘reporting marks’.
• The car’s initials and numbers are stenciled on both left-hand sides of the car (facing the
car) and on both ends of the car.
Additionally, placards must be placed on the right-hand sides of the car (facing the car) as
well as on both ends of the car.
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INSTRUCTOR NOTES:
It is important to recognize, identify, and verify the presence of hazardous materials at the
incident site. Consider the following when trying to identify the type of hazardous
material:
• Container shapes
• Container reporting marks and numbers
• Placards
• UN identification numbers
• Train consist
• Direct reading instruments
• Your senses (i.e., your smell, taste, and feel)
The placards on the slide represent the following hazardous materials:
•
•
•
•

1267 petroleum crude oil
3494 petroleum sour crude oil
1987 denatured Fuel Ethanol
1170 Ethyl Alcohol
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INSTRUCTOR NOTES:
DOTs current Chart provides general information on the nine classes of hazardous materials
and the basics of placarding requirements. Current version is Chart 16
The following link contains information about hazardous materials markings, labeling, and
placarding:
http://www.phmsa.dot.gov/pv_obj_cache/pv_obj_id_B7F8DEE98FD84C56E80389202FAE7
EA34E9C2100/filename/chart%2015.pdf
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INSTRUCTOR NOTES:
Railroad shipping papers and consists are used to aid in your size up & hazard assessment.
The following is a list of critical information that can be gathered from these documents:
• Lists all the locomotives and cars in the order they are on the train.
• NOTE: The upper box of shipping papers states whether trains are listed from
front to back or back to front.
• The Conductor in the lead locomotive will have the consist.
• The Conductor can help you decode the consist.
• Consist can also be obtained by contacting the railroads’ 24-hour emergency number.
• List of all the cars, in order, on the train (list may begin with rear of train and move
forward!)
• Sequentially listed followed by the car initials and number.
• Identify cars transporting hazardous materials.
• Look for the box of asterisks.
• Box of asterisks may have wording (i.e. ‘hazmat’, ‘dangerous’, ‘flammable’, etc.) or may
be empty.
• Provide DOT shipping information.
• Package type (TC = Tank Car).
• 4 digit identification (UN/NA) number (1267 for a majority of crude oil/1170 or 1987 for
Ethanol).
• Proper shipping name (i.e. Petroleum Crude Oil, Denatured Ethanol or Ethyl Alcohol)
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• Hazard class (3 – flammable for crude oil)
• Packing group (PG I or II or III for crude oil)
• Provide 24-hour emergency contact number for the shipper of the material
The shipper is another valuable resource for information.
Be aware that Canadian consists will be different. If the shipment comes from Canada
contact CANUTEC, they provides a 24 hour national bilingual (French and English) emergency
response advisory service:
• 613-996-6666
• *666 (STAR 666) cellular (in Canada only)
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INSTRUCTOR NOTES:
Compare the railroad shipping papers to the cars in the train to verify information. In this
example, car number 20 on the sequential list of cars is car number CBTX 743308 which
matches the car number stencil on the car.
The identification number, proper shipping name, and hazard class should match the
placard. In this case, the red flammable liquid, class 3 placard with the numbers 1267
correlate with the shipping papers.
There are various locations on tank cars where you may find the reporting marks and
placards including both sides and both ends. Reporting marks may also be present on the
tops and bottoms of tank cars.
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INSTRUCTOR NOTES:
• Locate ID numbers, placards, markings, labels.
• Identify and verify the Hazmat.
• Identify rail carrier, locate crew, and obtain train consist.
• Have rail carrier stop train traffic.
• Look for above ground and buried utilities within rail corridor.
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INSTRUCTOR NOTES:
Determine the rail carrier:
• Process starts BEFORE the incident
• Understand the Emergency Response Plan
• Talk with the train crew
• Track and crossing markings
• Reporting numbers on tank cars
The train may be operating on another railroads tracks.
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INSTRUCTOR NOTES:
The AskRailTM mobile application serves emergency responders who arrive first to the
scene of a rail emergency and need critical information about the contents of a railcar. This
invitation-only mobile application provides immediate access to accurate, real-time data
about individual railcars on a train. This data can help emergency responders make
informed decisions about how to respond on the scene of a rail emergency.
• The AskRailTM app is a source for information on the contents of a railcar.
Through AskRailTM easy-to-use mobile interface, emergency responders can:
• Query the contents of a railcar with a similar railcar ID search
• View emergency contact information for all Class I railroads and Amtrak
• Access reference resources that can support their incident response
https://askrail.us
AskRailTM is a supplemental tool and should not be a replacement for getting a copy of the
train consist.
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INSTRUCTOR NOTES:
Critical information for responders to pass on to the rail carrier:
• Responder name, location, organization/department and phone number
• Incident location
 Provide the carrier’s EOC with a DOT Crossing Number or a railroad milepost
nearest to the incident
• Type and number of containers/cars involved
• Any tank car marks, placards, UN numbers, other markings
• Scenario description - spilled/released product, smoke or fire
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INSTRUCTOR NOTES:
• Weather, as well as terrain, will drive where any spilled/released product will go.
• Monitor wind and weather conditions affecting the incident and determine how these
factors influence the path of spilled/released commodity.
 Portable/tactical weather station (temperature, wind direction & velocity)
 Smartphone apps (Weather Underground, National Weather Service (NWS), etc.)
 Have the NWS number in your Emergency Response Plan
 You need to know where any smoke, vapors, and spilled/released products are
headed
 Local weather conditions may vary from where the local weather report is
provided
EPA and USCG FOSCs can arrange for sophisticated dispersion modeling plume information
through the Defense Threat Reduction Agency (DTRA). These models can provide quickly
and can be updated as weather conditions change and are integrated into a GIS viewer with
population and sensitive receptor data. The National Oceanic and Atmospheric
Administration (NOAA) on behalf of USCG can provide plume dispersion modeling for air
inquiries and oil trajectory modeling for spills which occur along a navigable water or
riverbed.

98

INSTRUCTOR NOTES:
Refer to your Student Workbook to recapture what the Commodity Preparedness and
Incident Management Reference Sheet has to say about Problem Identification.
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INSTRUCTOR NOTES:
The following lessons learned and responder tips related to emergency response were
gathered from first responders:
• First responders need a better understanding of rail documents.
• The shipper emergency contact is a key source of product information. Make sure they
stay available or send a representative to the scene.
• Ensure that you have the correct email addresses and fax numbers when sending
information electronically. At one incident information was faxed to a Sheriffs Office and
could not be immediately located.
• The National Weather Service (NWS) can provide a plume dispersion forecast to support
decision-making. In one incident, data was received within 30 minutes of the request
and was helpful to make assessments of potential downwind impacts.
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INSTRUCTOR NOTES:
• Responders must understand the difference between a hazard and a risk.
- Hazard: A physical condition or practice that has potential for causing harm or
adverse effects
- Risk: The probability for harm/adverse effects to occur from an exposure to the
hazard
• Use every identification and analysis tool at your disposal!
Every hazard identified on scene presents a risk to your responders – you must address
each one.
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INSTRUCTOR NOTES:
Risk-Based Response Process
Systematic process by which responders:
• Analyze a problem involving Hazmat,
• Assess the hazards,
• Evaluate the potential consequences, and
• Determine the appropriate response actions based upon facts, science and the
circumstances of the incident.
Source: NFPA 472
Every hazard identified on scene presents a risk to responders – each one must be
addressed, in one form or another.
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INSTRUCTOR NOTES:
When assessing the hazards consider the following:
Distant
• UN/NA numbers
• Placards
• Orange panels
• Container markings
Up close
• Shipping papers (consist, manifest)
• Train crew
• Direct reading instruments
Size up and assess the scene from a distance first and determine if it safe to approach.
Find the train’s crew; the conductor will have the most up-to-date and accurate consist
that’s available.
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INSTRUCTOR NOTES:
Sources of Hazard Information:
• DOT Emergency Response Guidebook (ERG)
• NIOSH Pocket Guide to Chemical Hazards
• TRANSCAER®
• Shipping papers/train consists
• Safety Data Sheets (SDS)
• Technical Specialists
• AskRailTM (https://ask rail.us)
If you’re unfamiliar with the ERG, refer to pages 1 and 356-367 (of the ERG) for how to use
it.
1267 – Petroleum crude oil - Guide 128
3494 – Petroleum sour crude oil, flammable toxic - Guide 131 (note Green highlight)
1170 – Ethanol/Ethyl alcohol - Guide 127
1987 – Alcohols, n.o.s. - Guide 127
3065 – Alcoholic beverages - Guide 127
If the shipment comes from Canada contact CANUTEC, they provides a 24 hour national
bilingual (French and English) emergency response
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advisory service:
• 613-996-6666
• *666 (STAR 666) cellular (in Canada only)
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INSTRUCTOR NOTES:
Use hazard information sources to identify the hazards faced:
• Toxicity
• Flammability
• Corrosivity
• Reactivity
• Radioactivity
The railroad has access to a significant air monitoring capability – access it! Plan on being
in a toxic and flammable atmosphere/environment.
What will the product behave like:
• While it’s in the car?
• If flame is impinging on the car?
• If when it gets out of the car?
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INSTRUCTOR NOTES:
Assessing the hazards and evaluating the risk must consider the safety of public health and
the responder occupational exposures.
Hazard considerations for public health include:
• Air monitoring
• Water monitoring
• Downstream water intakes
• Aquatic life
The initial focus will be on the safety of responders involved in an incident and with the
immediately and directly exposed public at the scene. Following this initial focus the
impact and potential impact to the downstream community and environment through
identification of population centers, schools, nursing homes, waterways, critical
infrastructure (water, sewer, power), etc. will be the next priority. This is all especially
relevant when making determinations about offensive/defensive strategies.
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INSTRUCTOR NOTES:
Risk levels will vary from incident to incident and hour to hour.
Factors affecting risk:
• Physical and chemical properties of the product involved
• Quantity of material (inside and out of the container)
• Design and construction features of the container
• Proximity of exposures
• Surrounding environment and terrain
• Available resources
Knowing how the product will behave both while it’s still in the car and if it releases from
the car will be important. There are many critical elements to the evaluation of the risk
including; proximity of exposures, responders on scene, environmental impacts, the
community surrounding, property impacts or nearby structures, utilities, resource
availability (quantity, timeliness of arrival, staging near need, training level of responders).
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INSTRUCTOR NOTES:
Identify the condition and behavior of the container/tank car(s):
Mechanical stress:
• Has the container breached?
• How is the product being released?
Thermal stress (Fire):
• Is there direct impingement or radiant heat?
• Is the tank car jacketed?
• Is there any visible discoloring or bulging?
• Are the pressure relief devices (PRDs) functioning?
• Can you hear pressure relief valves going off?
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INSTRUCTOR NOTES:
Choosing the right response option is very important, which may include an offensive,
defensive or nonintervention strategy. Available resources and/or capabilities will help
determine the appropriate strategy in the initial stages of response.
Container breach and product release scenario:
• Spill travel
• Vapor production
• Fire
• Smoke
Secondary considerations:
• Sharp/jagged metal
• Unstable rail cars, track, ballast
• Adjacent tracks, moving rail traffic
• Utilities within the right of way
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INSTRUCTOR NOTES:
Initial considerations to help estimate the potential impacts and consequences of the
problem:
• How much product has been released and type of release?
• Where is the product going?
• Is the product on fire?
• Are other tank cars at risk of becoming involved?
• Are pressure relief devices actuated?
• Does the responder have the capability to safely apply cooling streams?
• Are adequate water, foam supplies and equipment available and can the flows be
sustained?
Also consider:
• If container is breached, is product flowing?
• What is the type of flow path for the released product? Is it terrain, gravity, wind, buried
paths (sewers, etc.)?
• Do the cars need to move? Can the cars be blocked/braced?
• How will product and container/cars move? Natural flow; release under
pressure/function PRD.
• How bad will it be when the problem spreads past the initial isolation boundary?
• Evaluate the need for air monitoring and sampling to accurately characterize the hazards
of the released product.
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INSTRUCTOR NOTES:
Non-pressurized tank cars in derailment scenarios involving intense pool fires or torch fires
may be subject to container breach/failure through heat induced tears. In some incidents,
these container breaches and failures have occurred within 20 minutes or less. This
container behavior is a highly variable and unpredictable phenomenon. Emergency
responders must be aware of this phenomenon and avoid rushing into heavy fire scenarios.
Key factors and information that should be integrated into the hazard and risk evaluation
process include:
• Findings from the risk evaluation process must be shared between railroad and local
responders.
• The majority of non-pressurized tank cars used for the transportation of flammable
liquids are non-insulated tank cars.
• Non-pressurized tank cars involved in intense pool fires or torch fires are subject to heat
induced tears. This can lead to a cascading sequence of events where the initial tank car
failure leads to additional and multiple secondary fires and container failures.
• Container failure scenarios involving non-pressurized tank cars will have both similarities
and differences from BLEVE scenarios involving pressurized containers. Similarities are
the massive fireball and high levels of radiant heat that will occur in close proximity to
the derailment scene. However, container tearing and fragmentation of non-pressurized
tank cars has not been observed.
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• Isolation perimeters and public protective action recommendations must consider the
potential high levels of thermal and radiant heat.
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INSTRUCTOR NOTES:
Light Sweet crude oil vaporizes much more quickly than other crude oils. This type of crude
oil contains more light ends, it is more flammable, and more volatile than other crude oils.
It is important to consider Air Monitoring to evaluate the risk and PPE requirements for
your responders, the surrounding environment, and exposures. When responding to a rail
incident involving a Hazard Class 3 flammable liquids such as crude oil, the air monitoring
for the following should be considered:
Spill:
• O2
• Explosive Levels – Lower Explosive Level (LEL)/Upper Explosive Level (UEL)
• H2S
• Benzene
• Organic vapors (VOCs)
Fire:
• CO
• Explosive Levels – LEL/UEL
• H2S
• Benzene
• Organic vapors (VOCs)
• Sulfur and Nitrogen Oxides
• Particulates - smoke
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INSTRUCTOR NOTES:
• Every incident will arrive at some outcome, whether responders intervene or not.
• Responders goal is to favorably change or influence the OUTCOME of the incident.
• If responders cannot favorably change the natural outcome, defensive or nonintervention strategies may be the best option.
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INSTRUCTOR NOTES:
Refer to your Student Workbook to recapture what the Commodity Preparedness and
Incident Management Reference Sheet has to say about Hazard Assessment and Risk
Evaluation.
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INSTRUCTOR NOTES:
These lessons learned and tips have been gathered from emergency response organizations
that have responded to rail incidents involving Hazard Class 3 flammable liquids such as
ethanol or crude oil:
•
•
•
•

Do not underestimate of capabilities and resources that may be required in the first
hour of a major derailment and fire scenario.
If you don’t have the response resources to initiate and sustain an operation, then do
not attempt any offensive operation.
Life safety and exposure protection should be the priority.
Responders will need product-specific data for decision-making when dealing with
crude oil derailment scenarios.
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INSTRUCTOR NOTES:
It’s required by:
• 29 CFR 1910.120
• 29 CFR 1910.134
Fire, smoke, and vapors found at a derailment incident are significant threats to the health
of responders.
National Institute for Occupational Safety and Health (NIOSH) and Occupational Safety and
Health Administration (OSHA) recommend against unprotected exposure of all skin to
crude oil, dispersants, and other chemicals at the scene.
Structural firefighting protective clothing (SFPC) is acceptable skin, foot, and head
protection in the initial stages of response.
Self-contained breathing apparatus (SCBA) provides adequate face, eye, and respiratory
protection.
If fires have been extinguished and/or risk of fire is minimal, transition out of SFPC as soon
as practical.
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INSTRUCTOR NOTES:
Considerations for selecting respiratory protection:
• Physical form of the contaminant (vapor, liquid, solid)
• Contaminant(s) identified or not
• Contaminant concentrations known or unknown
• Purpose and duration of response operations – fire vs. spill
• Operating conditions and environment (temperature, day/night, precipitation, etc.)
• Level/type of skin protection required
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INSTRUCTOR NOTES:
Ongoing air monitoring and risk evaluation will drive the PPE selection decisions.
• Always start with SCBA.
• Fire control vs. spill control.

• SFPC will absorb liquids.
• PPE use will increase physiological stress on responders.
• Some resources/references to employ:
• API Recommended Practice 98
• Emergency Response Guidebook

• NIOSH Pocket Guide to Chemical Hazards
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INSTRUCTOR NOTES:

Refer to your Student Workbook to recapture what the Commodity Preparedness
and Incident Management Reference Sheet has to say about Selecting Proper
Personal Protective Clothing and Equipment.
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INSTRUCTOR NOTES:
Key Points:
• Order equipment and technical resources early
• Call for additional resources as soon as possible
• Activate mutual aid agreements as soon as possible
• Establish Logistics Section early
• Identify needs and manage resources using NIMS (National Incident Management
System)

If unsure of the initial resource requirements, always call for the highest level of
assistance available.
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INSTRUCTOR NOTES:
Logistics Section:
• Ensures that all other sections are supported for the duration of the incident.
• Any personnel, equipment, supplies or services required by the other sections will be
ordered through the Logistics Section.
The size, scope, and resources needed to successfully manage a Hazard Class 3 flammable
liquid rail transportation incident could potentially overwhelm the capability of many
emergency response agencies. Emergency planning and response agencies must identify
their logistical needs, identify agencies or organizations that can meet those requirements,
and effectively manage the resources available from those identified sources.
Resources may be provided through the railroad, as well as through state and federal
response officials (e.g., EPA, USCG.)
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INSTRUCTORS NOTES:
The railroads:
• Will be the primary providers of logistical support and resources.
• Will provide emergency response resources, air monitoring, and environmental
management capabilities.
• Can provide technical specialists and contractors to safely manage the consequences of
a train derailment.
For example, rail carriers may use the services of private contractors.
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INSTRUCTOR NOTES:
Refer to the back cover of the Emergency Response Guide for more information on
emergency response contacts that may be able to assist with resources. These include, but
are not limited to:
National Response Center (NRC)
• The NRC, which is operated by the U.S. Coast Guard, receives reports required when
dangerous goods and hazardous substances are spilled. Emergency responders may also
obtain assistance from the NRC by calling 1-800-424-8802.
• The NRC can provide 24-hour access to federal government agency resources and
technical assistance.
CHEMTREC®
When faced with an incident involving hazardous materials, emergency responders need
quick access to reliable resources that can provide critical and immediate information:
• A call to CHEMTREC®’s emergency phone number is generally the first call for help
during hazardous materials incidents and CHEMTREC® is the central point of contact for
all parties involved – emergency responders, manufacturers, shippers, consignees,
carriers, and government agencies.
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• CHEMTREC® has been a leader in the hazmat response community since 1971. Based in
the Washington, DC metropolitan area, CHEMTREC® is a 24/7/365 emergency call center
that provides immediate information and assistance to anyone involved in a chemical or
hazardous material incident around the globe.
• CHEMTREC® is always available to anyone needing assistance during a hazardous
materials incident, free of charge to the caller.
CHEMTEL, INC.
• 24 hour emergency response communication service
• 1-888-255-3924 toll-free in the U.S., Canada, Puerto Rico, and the U.S. Virgin Islands
• 813-248-0585 for calls originating elsewhere
INFOTRAC
• 24 hour emergency response communication service
• 1-800-535-5053 toll-free in the U.S., Canada, and the U.S. Virgin Islands
• 352-323-3500 for calls originating elsewhere
3E COMPANY
• 24 hour emergency response communication service
• 1-800-451-8346 toll-free in the U.S., Canada, and the U.S. Virgin Islands
• 760-602-8703 for calls originating elsewhere
If the shipment comes from Canada, contact CANUTEC, they provides a 24 hour national
bilingual (French and English) emergency response
advisory service:
• 613-996-6666
• *666 (STAR 666) cellular (in Canada only)
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INSTRUCTOR NOTES
Be aware of and consider:
• Footprint needed for staging areas.
• Logistical delays for assets to arrive.
• Potential barriers that may prevent assets from reaching event scene.
• Possible need for escorts to facilitate assets to access event scene.

The time required for assets to arrive on scene and initiate operations must be taken into
account since long delays can diminish operational effectiveness.
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INSTRUCTOR NOTES:
Refer to your Student Workbook to recapture what the Commodity Preparedness and
Incident Management Reference Sheet has to say about Logistics and Resource
Management.
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INSTRUCTOR NOTES:
The following Lessons Learned and Responder Tips were gathered from first responders:
• Mutual aid assistance may be needed to supplement local response capabilities.
• The time delay for assets to arrive on scene and initiate operations must be taken into
account since long delays can diminish operational effectiveness. Logistics for access,
positioning, and movement of these resources should be considered, including the need
for escorts to facilitate prompt access to the scene.
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INSTRUCTOR NOTES:
In this module students will review the following objectives:
• Outline incident management principles and critical size-up questions responders will
need to consider when identifying response objectives for a rail incident involving
Hazard Class 3 flammable liquids such as ethanol and crude oil.
• Review considerations in determining the response strategies and modes of operation
(i.e., offensive, defensive or non-intervention) for rail incidents involving Hazard Class 3
flammable liquids such as ethanol and crude oil.
• List the potential response scenarios involving high hazard flammable trains that may be
encountered by emergency responders.
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INSTRUCTOR NOTES:
•
•
•
•

Incident may be a complex event, therefore incident management will be critical.
Use the ERG for initial response guidance.
Approach and manage as a Hazmat problem.
Notify and request outside technical assistance/support early.

148

INSTRUCTOR NOTES:
Coordinate and communicate with:
• Railroad
• Shipper/Consignee
• Shipper’s 24-hour emergency contact
• EPA
• USCG
• State Personnel
Utilize Railroad Technical Specialists to assist with size-up and damage assessment process.
They have been specifically trained to respond to railroad emergencies and derailments.
State and Federal response officials may provide technical assistance prior to arrival on the
scene.
It is critical to involve the railroads early to have them assist in response operations. Use
the railroad’s emergency telephone number to establish communication with the railroad
and stay in constant communication with them. If the train crew is disabled or unavailable,
the train consist is available from the Railroad Emergency Telephone Number point-of-
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contact and can be sent to the scene via e-mail or fax.
Coordinate operations with the railroad, chemical shippers and manufacturers, and/or the
shipper’s 24-hour emergency contact number (1-800-424-9300) to ensure that you have
access to all the information available concerning the commodity and tank car(s) involved in
the accident.
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INSTRUCTOR NOTES:
Initial response procedures should follow the basic principles of HM response: assume
command; establish site management and control; identify the problem and the HM
involved; and initiate the size-up process.
Traditional firefighting strategies and tactics may not be effective in these situations.
These incidents also need to be approached and managed as a hazardous materials
problem to ensure that proper and appropriate technical assistance and the support of
outside resources are notified and requested as soon as possible.
Discuss the utilization of All Hazard Incident Management Teams (AHIMT) for long, complex
incidents such as a train derailment scenario. Applying Incident Management principles to
large events is critical, but especially critical for large, complex events such as these.
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INSTRUCTOR NOTES:
To achieve a rapid and effective response first determine:
• Are there any life safety exposures in danger that responders must address right now?
Rescues
Public protective actions - evacuate or protect in place?
• Can responders safely approach the incident?
• Do responders fully understand the nature and scope of the problem?
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INSTRUCTOR NOTES:
To achieve a rapid and effective response, determine what is happening. Questions should
include the following:
•
•

•
•

Has the container been breached? Has product been released?
- Is the spill burning?
- Pooled fire? Running spill fire?
Is there fire involved?
- Is there impingement on adjoining tank cars? Are the exposed tank cars singleshell or jacketed? Is the impingement on the liquid or vapor space?
- Is there direct flame impingement or radiant heat exposures?
Is it a pressure-fed fire?
- Has the pressure relief device activated?
- Is there a three-dimensional fire?
Are there breached tank cars with product burning inside of the container?
- What Is the potential for slopover, or frothover?
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INSTRUCTOR NOTES:
To achieve a rapid and effective response to a fire, there are several critical factors and
questions to ask including:
• Do responders have immediate access to sufficient water supplies for cooling of
impinged and exposed containers?
• Do responders have immediate access to sufficient foam supplies and extinguishing
agents for effective fire control and suppression operations?
• Can cooling water be effectively applied to any tank cars impacted by direct flame
impingement?
• Can fire suppression agents be effectively applied to the tank car(s) / spill involved?
• Will extinguishment improve or worsen the incident and what is the environmental
impact of doing so?
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INSTRUCTOR NOTES:
Potential Rail Car Failure:
• Type of tank car involved
• DOT-111
• CPC-1232
• DOT-117
• Heat Induced Tears
• DOT-111 tank cars involved with intense pool fires or torch fires are subject to container
failure.
For fire response scenarios involving the DOT-111 tank cars it is important to consider there
are generally no fire protection insulation blankets (commonly referred to as thermal
blankets). There is a potential that the rising temperature and pressure of the Hazard Class
3 flammable liquids in the tank along with thermal weakening of the tank car metal may
result in a catastrophic failure of the tank car.
If these cars are involved with intense pool fires or torch fires, they are subject to near term
failure. These failures have been known to occur within 20 minutes or less. It is important
to be aware of this because this is a highly variable, unpredictable phenomenon. Where
flame impingement has occurred, consult the ERG for protective action recommendations.
It is extremely important that you are aware of this phenomenon. Avoid rushing-in and
always think safety.
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INSTRUCTOR NOTES:
For a spill scenario it is important to determine what is happening by asking:
•
•
•
•
•

What is spilled and how much?
Where is it going?
How fast is it moving?
What will it impact and when? What is downstream?
What can we do about it?
- Keep it in the container
- Keep it to as small a footprint as possible
- Keep it out of the water
- Minimize the spread of the product
- Protect downstream water intakes
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INSTRUCTOR NOTES:
It is also critical to determine if there is spill control equipment readily available to:
• Protect the safety and health of people by securing the perimeter, eliminating ignition
sources, and establishing air monitoring.
• Stop the source of a spill as quickly as possible, for example by closing valves, plugging
holes, etc. Only pursue this if it is safe to do so.
• Minimize environmental and community impact by limiting the amount spilled and
limiting the spread the spill.
• Minimize product getting into the water in onshore scenarios using damning, diking
techniques.
• Minimize the spread of oil that reaches water – booming ,etc.
Instructor Question:
• How does your determination change if it is a spill release verses a pooled release? Also
consider the differences between ground-based vs. water-borne spills and releases.
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INSTRUCTOR NOTES:
• Defensive actions are conducted to minimize and control the incident so it does not
spread, thereby causing additional property damage or threats to the public.
• Offensive actions are conducted in an attempt to extinguish the fire or control any
container leaks at their source.
• Non-intervention is to allow the flammable liquid to burn until the bulk of the
flammable materials have been consumed in the fire. At some point, Unified Command
may decide to extinguish the remaining fires using railroad responders and their fire
fighting contractors.
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INSTRUCTOR NOTES:
A thorough recon of the site is very important to ensure that all of the fires are pool fires
and that there is not crude still leaking out of tank cars causing three dimensional fires. If
the decision has been made to take offensive actions and try to extinguish the flammable
liquid fire, Class B foams are recommended to be used as the extinguishing agent. Foam
applications during a derailment will be extremely challenging due to the track structure’s
design. It is intended to shed liquids away and crude can get trapped deep in the ballast.
In a derailment, cars frequently end up very tight in a side by side configuration making it
very difficult to get an effective blanket of foam. Finally ambient temperature, rain, and
wind can always impact the effectiveness of foam.
NFPA 11 is the standard for foam application.
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INSTRUCTOR NOTES:
Critical questions:
• Do you have the necessary personnel and resources to both initiate and sustain response
operations? This will include having responders trained in flammable liquid fire fighting
operations, sufficient quantities of extinguishing agent (i.e., Class B foam, dry chemical),
a sustainable water supply, and sufficient foam appliances and application devices based
upon the scenario. Purple K dry chemical agents can also be effective for extinguishing
three-dimensional fires and for twin-agent applications on flammable liquids.
• Prior to applying foam all metal surfaces near the pool fires may need to be cooled to
prevent re-ignition due to the crude’s auto ignition temperature.
• One frame of reference that can be used by emergency responders before engaging in
offensive strategies using Class B foams is to assess their operational capabilities in
handling an overturned gasoline tank truck. While scenarios may vary, one nonpressurized rail tank car will transport approximately 30,000 gallons, or three-times the
amount of a single DOT-406 cargo tank truck. It is important to also identify if it is a
pooled fire vs. a three-dimensional fire.
• Can you maintain the integrity of the foam blanket? If you are successful in extinguishing
the fire, re-ignition will be a significant concern. Also, foam needs to be reapplied to
maintain the blanket. Continuous air monitoring will be critical during this timeframe.
NOTE: Most public fire departments will not have the necessary foam resources to engage
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in aggressive, offensive strategies and tactics for large volume flammable liquid scenarios
without the support of either industrial firefighting organizations or flammable liquid
firefighting contractors. Emphasize the need for pre-planning these scenarios, identifying
resource requirements, and inventorying resource capabilities.
• Once the fire is extinguished, how will the remaining spill be cleaned up? There may be
less environmental damage and clean-up remaining if the flammable liquid fire is allowed
to burn out.
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INSTRUCTOR NOTES:
• Commit response resources to less aggressive response objectives to limit the overall
size or spread of the problem.
• Protect exposures and ensure the incident does not spread.
• Expose responders to less risk than offensive operations.
Defensive actions are conducted to minimize and control the incident so it does not spread,
thereby causing additional property damage or threats to the public. Defensive actions
should be considered when responders do not have the necessary fire fighting resources
and capability to control or extinguish the fire.
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INSTRUCTOR NOTES:
Critical Questions:
• Are there any life safety exposures in danger that responders must address right now?
Can responders safely evacuate or protect in place?
- Number of people to be protected, ability of public to move, available time,
resources needed, adequate facilities to shelter evacuees.
- Scenarios involving significant response exposures (e.g., urban environment)
may require combined offensive and defensive actions in order to address life
safety exposures.
- Air monitoring will be critical in identifying safe, unsafe, and dangerous
environments.
• If a fire is involved, do responders have immediate access to sufficient foam and water
supplies that are required for effective fire control/suppression operations?
- Most fire departments will not have adequate foam, water, or spill control
resources for an initial attack on a flammable liquid derailment scenario with large
fires. Defensive operations will likely be required until sufficient foam concentrate,
water, spill control, and related support resources are on-scene.
- Do responders have spill control and vapor suppression equipment/chemical
available on- site?
- Fire suppression agents and cooling water must be able to reach their intended
targets to be effective. If access, supply, or equipment is limited, the ability of
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suppression agents and cooling water to reach the affected area(s) will be
diminished.
- Vehicle traffic may need to be curtailed. Automatic switching systems (i.e. industrial
air conditioning units, traffic signals) need to be switched off, etc.
• Will extinguishing the fire improve or worsen the incident? What are the impacts to the
environment?
- In some situations, the best and safest response option may be defensive or nonintervention tactics which allow the fires to burn out. Attempting to extinguish the
fire(s) may cause additional risk to personnel and damage to the environment. The
decision to protect exposures and let the product burn must be considered.
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INSTRUCTOR NOTES:
• Taking no action other than isolating the area. Fire size and the potential for tank car
explosions will not allow responders to safely approach the problem.
• Allow flammable liquids to burn until the bulk of the product has been consumed by the
fire.
• Railroad responders and fire fighting contractors can determine when to extinguish the
remaining fires.
Non-intervention has been used in several flammable liquid train derailment scenarios
whereby emergency responders, in consultation with railroad technical specialists, allow
the incident to achieve some “equilibrium” before entering and extinguishing any
remaining tank car fires. Depending upon this scenario, this may require a non-intervention
strategy for 8 to 24+ hours.
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INSTRUCTOR NOTES:
• Are there critical exposures near-by?
- These might include the number of people to be protected, ability of public to
move, available time, resources needed, adequate facilities to shelter evacuees. If
you are in a remote area with minimum exposures and people can evacuate easily,
non-intervention strategies should be considered.
• Do you have the resources to extinguish or control the fire?
- If you do not have enough immediate resources, non-intervention strategies
should be considered.
• Will extinguishing the fire improve or worsen the incident? What are the impacts to the
environment?
- In some situations, the best and safest response option may be defensive or nonintervention tactics which allow the fires to burn out. Attempting to extinguish
the fire(s) may cause additional risk to personnel and damage to the
environment. The decision to protect exposures and let the product burn must
be considered.
• Can responders safely approach the incident?
- Location of the incident, access and terrain, number of tank car(s), extent of
damage, size of spill, leak, or fire involved.
• Do responders fully understand the nature and scope of the problem?
- Hazard assessment and risk evaluation must be completed and the results shared
with technical specialists from the railroad and/or shipper.
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Incident size-up initiates the process of assessing the hazards and evaluating the potential
risks at a High Hazard Flammable Train (HHFT) scenario. As part of a risk-based response
process, understanding the behavior of the container involved, its contents, the location of
the incident, and surrounding exposures are critical elements in determining whether
responders should and can safely intervene.
To assist emergency responders in this process, an HHFT Incident Timeline was developed
as a training tool. The timeline is designed to show the relationship between (a) the
behavior of the tank car(s) and their contents; (b) key incident management benchmarks,
and (c) strategic response options. An incident timeline can be an effective training tool.
While specific timeline elements will vary based upon incident dynamics, local / regional
timelines, and operational capabilities, the timeline provides a visual tool that “helps to
connect the dots” for incident action planning considerations.
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Stress / Breach / Release Behaviors
• The timeline focuses upon the first operational period.
• The curve represents the probability of container failures, which leads to a cascading
and growing response scenario.
• The properties of the commodities being transported along with the speed of the train
and the energy associated with the initial derailment will directly influence the initial
container breach, spill / release behavior, and ignition potential. After the initial
mechanical stress caused by the derailment forces, subsequent container stress / breach
/ release behaviors will be thermal or fire focused.
• Incident growth will generally follow a process of (a) thermal stress from the initial fire
upon the tank cars; (b) activation of tank car pressure relief devices (PRD); (c) continued
thermal stress on adjoining tank cars from a combination of both pool fires and
pressure-fed fires from PRD’s; (d) increasing probability of container failures through
heat induced tears; and (e) subsequent fire and radiant heat exposures on surrounding
exposures when explosive release events occur.
• Fires will continue to burn off the available flammable liquid fuel until such time that it
achieves a level of “equilibrium” and is no longer growing in size or scope. An analysis of
historical incidents shows that equilibrium at a major incident may not occur for
approximately 8-12 hours. There is a lower probability of additional heat induced tears
or tank car breaches once equilibrium is achieved.
• As used in this slide, “equilibrium” benchmarks would include the following:
• Fire being confined to a specific area and no longer increasing in size or scope;
• No PRD activations
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• The fire scenario is primarily a two-dimensional scenario, with any three
dimensional pressure-fed fires decreasing in intensity.
Incident Management Benchmarks
• Lessons learned from previous incidents clearly shows that communities that engage in
pre-incident planning, training, and exercise activities with fellow stakeholders establish
the foundation for a safe and effective response. The importance of establishing
relationships between all of the key players before the incident cannot be overemphasized.
• While the exact timeline will vary based upon local / regional resources and response
times, key incident management benchmarks within hour 1 will include (a) conducting an
incident size-up, identification of critical incident factors, and development of initial
incident objectives; (b) establishment of command and an Incident Command Post (ICP)
and (c) establishment of a unified command organization. Unified command at this phase
of an incident will be local-centric and focus upon the integration of fire / rescue, law
enforcement, and EMS resources. Railroad personnel will primarily function in a liaison
role during this initial timeframe.
• Arrival of resources that can provide technical assistance to Incident Command / Unified
Command (IC/UC) within the first several hours of the incident. Based upon local /
regional capabilities and response times, this technical assistance may be provided
through any combination of Technical Specialists, HazMat Officers, Hazardous Materials
Response Teams (HMRT), or HazMat / Dangerous Goods Officers from the Responsible
Party (RP).
• Arrival of additional governmental and RP representatives, as well as contractors working
on behalf of the RP. Based upon incident location and response times, these elements will
likely arrive on-scene in the later half of the first operational period.
• Once all of the players are on-scene, unified command will evolve to an organizational
structure that will likely challenge the organizational skills of many response agencies.
Unified Command will likely consist of:
• Local On-Scene Coordinator (most likely the Fire Department during emergency
response operations)
• State On-Scene Coordinator (usually designated state environmental agency)
• Federal On-Scene Coordinator (U.S. Environmental Protection Agency (EPA) or U.S.
Coast Guard (USCG), based upon the location of the incident and its proximity to
navigable waterways.
• Responsible Party (e.g., railroad carrier, shipper)
Other local, state, federal, and non-governmental organizations will work through their
respective On-Scene Coordinator or the Liaison Officer to bring their issues to the table.
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Strategic Response Options
• Once responders understand the relationship between the fire growth curve and the
incident timeline, the strategic level options available to control the problem can be
better assessed.
• In order to safely and successfully control a HHFT fire scenario, the following criteria
must be considered:
• What is the likely outcome without intervention?
• What is the status and growth pattern of the fire? Is the fire relatively small and
not rapidly growing?
• What is the probability of heat induced tears or container breaches occurring and
preventing responders from safely approaching the incident close enough to
apply foam and water streams? Once there is significant thermal stress on tank
cars, PRD’s start to activate and additional tank car breaches occur, the ability of
emergency responders to influence the outcome is not likely.
• Are sufficient water supplies and water movement capabilities available to
support all exposure cooling and fire extinguishment operations?
• Are sufficient Class B foam supplies and appliances available to support the
required flow and concentrate requirements?
• Are emergency response personnel trained and competent in large volume foam
operations, and can they implement and sustain large volume foam operations in
a time-constrained scenario?
• Based upon an analysis of previous HHFT fire scenarios, there is a very limited window of
opportunity in the early stages of an incident for implementing offensive fire control
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strategies. There is a higher probability that response options will be limited to defensive
strategies (e.g., exposure protection) to minimize the spread of the problem or nonintervention strategies (i.e., no actions) until equilibrium is achieved. Using a risk-based
response process will be critical for this re-assessment process.
• Once equilibrium is achieved, responders may choose to switch to an offensive fire control
strategy.
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INSTRUCTOR NOTES:
How does the tank car and its contents behave for these types of scenarios? How would
responders assess the damage to the tank car(s) and determine possible release scenarios?
What can be done to minimize the potential for a product release or fire?
Review the Example A Considerations in the Student Workbook.
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INSTRUCTOR NOTES:
How does the tank car and its contents behave for these types of scenarios? Can you
prevent the spread of fire by extinguishing and controlling the fire? Do you have the
necessary resources?
If you choose to take action, one of the first objectives would be to cool cars to minimize
the potential of a container failure (e.g., heat induced tear). Priority should be given to
those tank cars that are intact and are being impinged upon, especially in the vapor space.
Evaluate whether the tank cars being impinged are singe-shell or jacketed (insulated)
containers.
Review the Example B Considerations in the Student Workbook.
If you do not have the capability to safely and effectively implement and sustain this
strategy, defensive or non-intervention strategies should be pursued.
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INSTRUCTOR NOTES:
How will the tank cars and their contents behave for this types of scenario where there are
multiple tank cars involved and on fire?
Review the Example C Considerations in the Student Workbook.
NOTE: THE STRATEGY FOR THIS TYPE OF INCIDENT THAT PROVIDES THE HIGHEST LEVEL
OF SAFETY TO RESPONDERS IS DEFENSIVE TO PROTECT EXPOSURES OR NONINTERVENTION.
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INSTRUCTOR NOTES:
• The goal of every responder should be to favorably change or influence the outcome of
the incident. If you can’t change the outcome safely then consider nonintervention.
Source: Hazardous Materials: Managing the Incident (4th Edition)

• Air monitoring is an integral part of site safety operations and a cornerstone of a riskbased response philosophy.
In addition to these lesson learned related to emergency response the following Lessons
Learned and Responder Tips were gathered from first responders involved in incidents such
as these:
Respond – conduct a sound size-up and apply initial resources based on clearly identified
incident priorities and objectives.
 Incident prioritization is typically governed by life safety, incident stabilization,
and property conservation.
 Initial actions may be defensive in nature to protect lives and property until
additional assistance arrives.
 Engage mutual aid partners and the railroads early.
 Establish a unified command structure which includes the railroads.
 Plan for a large, extended campaign incident with lots of players and moving
parts.
 If you can’t extinguish it, it may be better to allow the product to burn (i.e.
environmental harm evaluation).
•
Air monitoring is an integral part of site safety operations and a cornerstone of a riskbased response philosophy.
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INSTRUCTOR NOTES:
• State and federal environmental agencies will assume key roles, especially with spill
control, remediation, and public health monitoring.
• Response objectives will change as the incident moves from response phase to PERO
• Containment and recovery will be conducted in coordination under the direction of
Unified Command
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INSTRUCTOR NOTES:
The railroads are responsible for incident remediation and clean-up for a rail accident as
they are the Responsible Party. The following factors are considered in their response:
• Determine and implement appropriate decontamination processes and procedures to
minimize secondary contamination.
• Determine an effective means to contain all decontamination/gray water runoff.
• Ensure re-entry air monitoring for evacuees.
• Implement product transfer and remediation measures to minimize further
contamination.
• Transition from emergency phase to post-emergency response operations.
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INSTRUCTOR NOTES:
• For both ethanol and petroleum crude oil the recommended decontamination method is
large amounts of water.
• For skin contact use soap and water.
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INSTRUCTOR NOTES:
• Establish the decon line outside of the exclusion/hot zone, downwind, and downhill of
cold zone/occupied areas.
• Containment of runoff/gray water is important.
• Construct a lagoon or pool using existing terrain features.
• Use bladders or portable tanks.
• Plan on daily service, treatment and/or removal.

The Railroads will determine the spill response and remediation measures, but it is helpful
to recognize what some of those measures may be.
Significant amounts of gray water will be generated - plan on a very large containment
operation.
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INSTRUCTOR NOTES:
• Bladders or portable tanks can provide containment.
• Plan on daily service, treatment and/or removal.
• Ensure re-entry monitoring is conducted for evacuees.
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INSTRUCTOR NOTES:
• Follow the Emergency Response Plan.
• Transfer of command is a formal process. Ensure a complete handoff briefing.
• Conduct a thorough After Action Review (AAR):
• What worked?
• What didn’t work?
• Lessons learned?
• Changes needed?
• Identify a plan to follow up on the AAR and include lessons learned in your plans,
procedures, training, and exercises.
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INSTRUCTOR NOTES:
Refer to your Student Workbook to recapture what the Commodity Preparedness and
Incident Management Reference Sheet has to say about Clean-Up and Post Emergency
Operations.
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INSTRUCTOR NOTES:
What you will need for this scenario:
• PowerPoint Scenario A
• Student Workbook
• Instructor Lesson Plan
• 30 Minutes
Introduction Video Script:
“Welcome to the Transportation Rail Incident Preparedness & Response scenarios. I’m
Greg Noll and I’ll be introducing you to the scenario structure, objectives and initial
conditions. These scenarios are provided to allow you the opportunity to discuss how you
would respond to a unit train incident involving Hazard Class 3 flammable liquid
commodities such as crude oil and ethanol. You will have three different scenarios to pick
from. Each of the scenarios coordinates with the examples in Section 7 of the Incident
Management Reference Sheet for Petroleum Crude Oil. The scenarios are based on lessons
learned and the feedback we have gathered from a panel of fire chiefs and emergency
management officials from jurisdictions that have experienced these events. The
information in these scenarios and your student workbook is offered to help lead
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discussions but can be modified by your instructor to best fit the needs of the local response
organization.”
Instructor will play the introduction video and then review the initial conditions provided in
the PowerPoint slide and workbook.
Instructors should consider using local locations where the scenario / problem can be
“overlaid” on top of areas of concern in there region or location.
Instructors can discuss the scenario information and key instructional points in several
manners, including:
(1) Functional discussion, focusing upon (a) initial actions; (b) incident management and
safety considerations; and (c) strategic and tactical-level considerations.
(2) Use of an incident timeline based upon (a) operational priorities & objectives (b) initial
hour of the response; (c) first operational period; and (d) Cleanup and Post Emergency
Response Operations.
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INSTRUCTOR NOTES:
Play the video to review the initial conditions for this scenario.
Scenario A Initial Conditions Script:
“In this scenario a crude oil unit train is transporting Bakken crude from North Dakota to a
coastal refinery when it derails in an urban environment on a bridge crossing a critical
waterway. Three tank cars are off the tracks. Although the tank cars have been subject to
mechanical stress, there is no apparent release.
The railroad bridge and corridor are in close proximity to a number of significant exposures.
These include the waterway and several large institutions which include a hospital and
three universities. The rail bridge and rail corridor also run parallel to a heavily-traveled
Expressway. Again, initial assessment reports of the scene indicate no loss of the train’s
contents.
In this scenario you will:
• Discuss incident site safety and scene control procedures including the establishment
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and placement of hazard control zones, initial public protective actions, the establishment
of a NIMS-based unified command organization, and integrated communications.
• Apply a risk-based response process to determine whether to initiate offensive, defensive
or non-intervention response strategies.
• Discuss options to minimize incident impacts to the highly populated area.
And identify the appropriate local and regional, government and industry resources available
to support emergency response operations.
Your instructor will now review these initial conditions with you and play a short video of the
accident.”
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INSTRUCTOR NOTES:
Example A – Animated Video
Play the animated video showing a unit train with 100 cars containing crude oil derailing on
a bridge. As the train is moving along, the scene provides a view of the area around it. The
area has a waterway with a freeway and highly populated area around it. As the train
approaches the bridge three of the tank cars derail on the bridge and the train comes to an
abrupt stop. The scene then zooms up showing the area where it is located with tags
showing freeways, hospitals, and universities nearby.
Once you have played the video lead the discussion to review the initial conditions
provided in the next slide.
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INSTRUCTOR NOTES:
Scenario Summary:
In this scenario a crude oil unit train is transporting crude when it derails in an urban
environment on a bridge crossing a critical waterway. Three tank cars are off the tracks.
Although the tank cars have been subject to mechanical stress, there is no apparent
release.
The Railroad Bridge and corridor are in close proximity to a number of significant
exposures. These include the waterway and several large institutions to include a hospital
and three universities. The rail bridge and rail corridor also run parallel to a heavily-traveled
Expressway with multiple power lines surrounding it. Again, initial assessment reports of
the scene indicate no loss of the train’s contents.
If it suits your needs discuss any similar urban environments that are in your area and any
special considerations that relate to your circumstances.
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INSTRUCTOR NOTES:
Use the scenario provided to have the students identify the following elements through
small group discussion or lead the discussion as a group. Students will have blank
worksheets in their Student Workbook to identify the following:
•
Identifying the Problem
•
Initial Incident Priorities
•
Initial Incident Objectives
•
Initial Hour of Response
•
Support Resources (Within 1 Hour)
•
Initial Operational Period
•
Applying ICS
After the class has identified their response priorities, objectives, and resources (for the
first hour and operational period), the instructor will be able to guide the class discussions
using the Scenario Action Matrix and the slides that follow.
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INSTRUCTOR NOTES:
Based upon conditions, verify what hazardous materials are present:
•
•
•

Basic recognition & identification clues (i.e., placards, container shapes and
markings, senses)
Notify the railroad via their Emergency Contact Number
Locate the train crew to acquire the shipping papers and identify / verify the
products being transported

What hazards should be monitored during the incident? Minimum of flammability, organic
vapors, benzene and hydrogen sulfide (if sour crude is suspected).
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INITIAL CONDITIONS:
Following the class viewing the animation sequence, the instructor will lead discussion to
identify the initial incident priorities.
1. Safety of responders and the general public
2. Incident stabilization
3. Environmental impacts
4. Information management
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INSTRUCTOR NOTES:
The following are initial incident Objectives that could be outlined during the initial
Operational Period:
• Ensure the safety of the general public and emergency responders.
• Establish and maintain a unified response organization.
• Establish site management & control and Initiate public protective actions of impacted
areas.
• Conduct a risk assessment of potential response problems and scenarios
• Initiate tactics to control potential spill / fire scenarios
• Keep the public and stakeholders informed of response activities.
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INSTRUCTOR NOTES:
Using the map in the Student Workbook have participants review the ERG and identify:
• Evacuation zone
• Isolation zone
• Public Protective Actions Recommendations
How far would you evacuate? Where would you start to shelter in place? Where would
place the isolation zone? Where would you place the ICP?
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INSTRUCTOR NOTES:
This is a picture of the map provided in the Student Workbook for the Hands on Classroom
Activity.
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INSTRUCTOR NOTES:
• Assume command
• Establish an Incident Command Post (ICP)
• Contact the Railroad
- Notify the railroad via their Emergency Contact Number
• Separate people from the problem; establish an initial isolation perimeter and hazard
control zones
- Implement initial public protective actions
• Determine if Hazardous Materials are present
- Basic recognition & identification clues (i.e., placards, container shapes and
markings, senses)
- Locate the train crew to acquire the shipping papers and identify / verify the
products being transported.
• Size up the problem
- Determine the scope and nature of the incident, including tank cars involved and
nature of stress, exposures and resource capabilities
- Implement the local Emergency Operations Plan / Rail Annex
QUESTIONS:
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1. What critical information do responders need to acquire? Status and accountability of
train crew and any impacted civilians; type of hazardous material involved, number of
cars derailed, any leaks, spills or fire.
2. What criteria should be used to determine the size and location of the hazard control
zones? Visible clues and indicators of a release, air monitoring results, natural access
points or barriers, etc.
3. In addition to the tank cars, what secondary hazards may be found in this scenario? Slips,
trips & falls, structural stability of the bridge, power lines, underground utilities (fiber
optic cables, pipelines), water safety hazards.
4. Who maintains the Emergency Operations Plan for your jurisdiction? Normally the AHJ’s
Emergency Management Agency.
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INSTRUCTOR NOTES:
What additional resources and notifications may be required for this incident? Lead class
discussions to review the following:
• Local / Regional HMRT
• Regional Response Teams (RRTs) can provide information and coordination on assets
from other agencies. There are 13 RRTs in the U.S., each representing a particular
geographic region (including the Caribbean and the Pacific Basin). RRTs are composed of
representatives from field offices of the federal agencies that make up the National
Response Team, as well as state representatives.
• Foam Task Force.
• Railroad personnel & contractors
• US Environment Protection Agency (EPA)
• US Coast Guard (USGC)
• State Environmental Agencies
• Law Enforcement
• Local / State Highway Departments
• Media
• Industry preparedness organizations such as TRANSCAER®,CHEMTREC®, CHEMTEL, INC,
INFOTRAC, and 3E COMPANY can be good sources of information on the products. 24
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hour contact information for these points of contact can be found the DOT ERG inside
back cover.
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INSTRUCTOR NOTES:
For the initial operational period (12 hours) the following are ICS & tactical considerations:
• Establish a unified command organization.
• Expand the ICS organization based upon the nature of the problem, considering the
amount and type of resources on-scene.
• Ensure all responders are wearing the appropriate level of PPE (i.e., skin, respiratory,
other protection).
• Ensure site management and control is maintained.
• Continue the hazard assessment and risk evaluation process to determine the following:
-Initial damage assessment of the involved tank cars. Identify which tank cars are
stressed.
-Potential release scenarios to include spill vs. pooled product release, combined
spill and fire, violent container failure (i.e., heat induced tear scenario.)
-Surrounding exposures (i.e., people, property, environment, critical infrastructure /
key resources (CI/KR.)
-Initial Incident Action Plan (IAP) and the applicable strategic mode (offensive,
defensive, non-intervention.)
• Maintain continuous air monitoring, as appropriate.
• Implement the initial Incident Action Plan (IAP) and strategy.
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INSTRUCTOR NOTES:
1. What agencies and organizations would be part of unified command? Initially would be
local FD and railroad. Other public safety and governmental agencies may be
incorporated based upon the AHJ and governmental requirements. The EPA and USCG
will play an integral role in response operations and may be part of a unified command.
2. What elements of the ICS command and general staff would be initially staffed?
• Command Staff Safety, PIO and Liaison (as available)
• General Staff, Operations
• Planning, Logistics, and Finance / Administration based upon staffing.
3. How would railroad personnel and operations be integrated into the ICS organization?
Railroad operations could be integrated as a Railroad Branch within the Operations
Section. Railroad Branch could be further divided into Transportation, Engineering,
Mechanical and Risk Management Groups (or geographic divisions).
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INSTRUCTOR NOTES:
Review the Example A Considerations in the Student Workbook. Discuss how the
information outlined in the reference sheet applies to this scenario and the response
activities you reviewed.
Consider the following questions when discussing the close out of the scenario:
1. What is the best response strategy for this scenario?
2. Why is it important to identify the right resources early on?
3. What if this event escalated and there was a spill or fire? How would this change your
response strategy?
4. What criteria should be considered in making the transition from emergency response
to post-emergency response operations?
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INSTRUCTOR NOTES:
In addition to this lesson learned related to emergency response, the following Lessons
Learned and Responder Tips were gathered from first responders involved in incidents such
as these:
• Getting people out of harms way is the priority.
• Ask the railroad to immediately provide the train consist and reach out to the shipper
emergency contact and request product technical information (SDS) and have the
shipper contact remain available or, if possible, send a representative to the site.
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INSTRUCTOR NOTES:
What you will need for this scenario:
• PowerPoint Scenario B
• Student Workbook
• Instructor Lesson Plan
• 45 Minutes
Introduction Video:
“Welcome to the Transportation Rail Incident Preparedness & Response scenarios. I’m
Greg Noll and I’ll be introducing you to the scenario structure, objectives and initial
conditions. These scenarios are provided to allow you the opportunity to discuss how you
would respond to a unit train incident involving Hazard Class 3 flammable liquid
commodities such as crude oil and ethanol. You will have three different scenarios to pick
from. Each of the scenarios coordinates with the examples in Section 7 of the Incident
Management Reference Sheet for Petroleum Crude Oil. The scenarios are based on lessons
learned and the feedback we have gathered from a panel of fire chiefs and emergency
management officials from jurisdictions that have experienced these events. The
information in these scenarios and your student workbook is offered to help lead

219

discussions but can be modified by your instructor to best fit the needs of the local response
organization.”
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INSTRUCTOR NOTES:
Play the video to review the objectives for this scenario.
Scenario B Initial Conditions Script Part 2:
“In this scenario a unit train transporting crude oil has just crossed the bridge when a
derailment occurs. A number of tank cars are off the tracks and several of the tank cars
have fallen into the river. At least one of the tank cars has been breached and has released
an unknown quantity of crude oil into the river. Just downstream from this location are
water intakes for the water treatment plant and several industrial facilities. The area of the
incident is densely populated with significant exposures.
The objectives you will discuss are:
• Incident site safety and scene control procedures including the establishment and
placement of hazard control zones, initial public protective actions, the establishment of
a NIMS-based unified command organization, and integrated communications.
• Estimate and predict the behavior and movement of both the container and any
released product, based on current and forecasted incident scene conditions.
• Apply a risk-based response process to determine whether to initiate offensive,
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defensive or non-intervention response strategies.
• Identify the appropriate local and regional, government and industry resources available
to support emergency response operations.
• Determine the appropriate technical decontamination process and procedures for
personnel and equipment.
• And finally, describe the process for the transfer of command as part of the incident
escalation process and the transition from emergency operations to post-emergency
response operations (PERO).
Your instructor will now review these initial conditions with you and play a couple of short
videos of the accident.”
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INSTRUCTOR NOTES:
• Demonstrate the ability to establish a NIMS-based ICS organization and establish
incident scene control and safety procedures including hazard control zones, unified
command, and integrated communications.
• Discuss the application of a risk-based response process to determine whether to
initiate offensive, defensive, or non-intervention response strategies.
• Identify the appropriate local and regional government and industry (e.g., railroad)
resources available to support response operations for railroad unit train accidents.
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INSTRUCTOR NOTES:
• Estimate and predict the behavior and movement of both the container and any
released product based on current and forecasted incident scene conditions.
• Determine the appropriate decontamination methods for personnel and equipment.
• Transfer command of an incident involving bulk hazardous flammable materials such as
crude oil to the appropriate agency.
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INSTRUCTOR NOTES:
Play the animation video showing a unit train with 100 cars containing crude oil derailing
on a bridge. The animation shows the bridge with the three train cars derailed on top. We
will zoom into the bridge structure showing one of the tank cars breaching from
mechanical stress as it falls into the river below. The results are a loss of containment and
the cars go tumbling in the water below. Following this one of the cars is ripped by the
awkward angle that it falls and the contents are shown spilling into the waterway.
Once you have played the video lead the discussion to review the initial conditions
provided in the next slide.
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INSTRUCTOR NOTES:
This scenario involves the derailment of a unit train containing petroleum crude oil, there is
an initial breach/release of one tank car. The location of the derailment is in a highly
populated area with the crude oil flowing into an adjacent waterway.
The primary goal of this scenario will be to (1) conduct an incident size-up, and (2) select
and implement response objectives for a release in an urban environment with significant
exposures. The rapid growth and number of exposures will pose significant challenges for
emergency responders, including the level of response resources needed.
Lines of inquiry that can be utilized by the instructor may include the following:
1. Incident potential and the worst-case response scenario
2. Would intervention strategies change if the incident location was in a remote area?
3. Would intervention strategies change if the incident involved a different Hazard Class 3
material such as ethanol?
This scenario is written in a generic manner giving you the ability to apply specifics related
to your jurisdiction and area. Feel free to overlay met data and specific area challenges or
concerns that fit your need.
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INSTRUCTOR NOTES:
Use the scenario provided to have the students identify the following elements through
small group discussion or lead the discussion as a group. Students will have blank
worksheets in their Student Workbook to identify the following:
•
Initial Incident Priorities
•
Initial Incident Objectives
•
Initial Hour of Response
•
Support Resources (Within 1 Hour)
•
Initial Operational Period
•
Applying ICS
After the class has identified their response priorities, objectives, and resources (for the
first hour and operational period), the instructor will be able to guide the class discussions
using the Scenario Action Matrix and the slides that follow.
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INSTRUCTOR NOTES:
The instructor will lead discussion to identify the initial incident priorities:
1. Safety of responders and the general public
2. Incident stabilization
3. Environmental impacts
4. Information management
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INSTRUCTOR NOTES:
The following are initial incident Objectives that could be outlined during the initial
Operational Period:
• Ensure the safety of the general public and emergency responders.
• Establish and maintain a unified response organization.
• Establish site management & control, and Initiate public protective actions of impacted
areas.
• Notify downstream water users and intake facilities.
• Conduct a risk assessment to verify container status and potential behavior.
• Spill Scenario - Initiate land and water-based spill control tactics to minimize the spread
of the spill
• Keep the public and stakeholders informed of response activities.
1. Scenario can be presented in two different manners using the same background
information; (a) as a spill scenario with no fire, and (b) as a fire/spill scenario.
2. Emphasize that this scenario is a large, complex event that will stress most local
incident command structures. Discuss how an All-Hazards Incident Management Team
(AHIMT) could assist the AHJ in managing this scenario.
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INSTRUCTOR NOTES:
Use the map in the Student Workbook have participants review the ERG and identify:
• Evacuation zone
• Isolation zone
• Public Protective Actions Recommendations
How far would you evacuate? Where would you start to shelter in place? Where would
place the isolation zone? Where would you place the ICP?
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INSTRUCTOR NOTES:
• Assume command; establish an Incident Command Post (ICP)
• Contact the railroad
- Notify the railroad via their Emergency Contact Number
• Separate people from the problem; establish an initial isolation perimeter and hazard
control zones
- Implement initial public protective actions
• Determine if HM are present
- Basic recognition & identification clues (i.e., placards, container shapes and
markings, senses)
- Locate the train crew to acquire the shipping papers and identify/verify the
products being transported.
• Size up the problem
- determine the scope and nature of the incident, including tank cars involved and
nature of stress/breach, exposures and resource capabilities
- Implement the local Emergency Operations Plan/Oil Spill Hazmat Annex
QUESTIONS:
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1. What critical information do responders need to acquire? Status and accountability of
train crew and any impacted civilians; HM(s) involved, number of cars involved, nature of
any leaks, spills or fire; can the train be split and uninvolved tank cars removed.
2. What differences would there be if the train is transporting ethanol as compared to crude
oil? Ethanol is a polar solvent – once it enters the waterway, there are few spill control
options available to first responders. Ethanol fire scenarios would require a Class B
alcohol resistant foam concentrate (ARC).
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INSTRUCTOR NOTES:
Play the animation video showing a unit train with 100 cars containing crude oil derailing
on a bridge. The animation shows the bridge with the three train cars derailed on top. In
this animation it will pick up where the tank cars have derailed and are spilling into the
waterway.
Once you have played the video, lead the discussion to review the initial conditions
provided in the next slide.
Scenario B – Animated Video (B2-Fire)
In this segment of the animation the contents of the cars rupture and ignite into a fire.
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INSTRUCTOR NOTES:
In this scenario a HHFT transporting crude oil has just crossed the bridge when a
derailment occurs. A number of tank cars are off the tracks and several of the tank cars
have fallen into the river. At least one of the tank cars has been breached and has released
an unknown quantity of crude oil into the river. Just downstream from this location are
water intakes for the water treatment plant and several industrial facilities. The area of the
incident is densely populated with significant exposures. At least one of the tank cars
ignites and the surrounding tank cars are on fire.
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INSTRUCTOR NOTES:
Use the scenario provided have the students identify the following elements through small
group discussion or lead the discussion as a group. Students will have blank worksheets in
their Student Workbook to identify the following:
•
Initial Incident Priorities
•
Initial Incident Objectives
•
Initial Hour of Response
•
Support Resources (Within 1 Hour)
•
Initial Operational Period
•
Applying ICS
After the class has identified what their response priorities, objectives and the response
objectives and resources for the first hour and operational period the instructor will be able
to guide the class discussions using the Scenario Action Matrix and the slides that follow.
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INSTRUCTORS NOTE:
The following are initial incident Objectives that could be outlined during the initial
Operational Period:
• Ensure the safety of the general public and emergency responders.
• Establish and maintain a unified response organization.
• Establish site management & control, and Initiate public protective actions of impacted
areas.
• Notify downstream water users and intake facilities
• Conduct a risk assessment to verify container status and potential behavior
• Fire Scenario - Initiate fire control tactics to protect exposures and allow for a controlled
burn (defensive strategy) or Initiate fire control tactics to control and extinguish the fire
(offensive strategy)
• Keep the public and stakeholders informed of response activities
INSTRUCTOR NOTES:
1. Scenario can be presented in two different manners using the same background
information: (a) as a spill scenario with no fire, and (b) as a fire / spill scenario.
2. Emphasize that this scenario is a large, complex event that will stress most local
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incident command structures. Discuss how an All-Hazards Incident Management Team
(AHIMT) could assist the AHJ in managing this scenario.
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INSTRUCTOR NOTES:
Instructor will play the animation video. Following the class viewing the animation
sequence, the instructor will lead discussion to review the following:
• Establish a unified command organization.
• Expand the ICS organization based upon the nature of the problem and the
amount/type of resources on-scene.
• Ensure all responders are wearing the appropriate level of PPE (i.e., skin, respiratory,
other protection.)
• Ensure site management and control is maintained.
• Continue the hazard assessment and risk evaluation process to determine the following:
- Conduct a damage assessment of the involved tank cars (i.e., how are the TC’s
stressed and breached – thermal, mechanical, etc.)? Type of release (i.e., pool or
spill)? Where is the release going (i.e., staying on hard surfaces or entering the
waterway?)
- Exposures (i.e., people, property, environment, critical infrastructure/key
resources.
- What will happen if responders do nothing?
• Public protective actions should be implemented to protect the public. Options include
evacuation and sheltering-in-place, based upon the location of the public and the nature
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of the release.
- Options will require downwind air monitoring of the smoke plume.
• Initial Incident Action Plan (IAP) and the applicable strategic mode (offensive, defensive,
non-intervention) and strategic goals (public protective actions, spill control)
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INSTRUCTOR NOTES:
1. What additional resources may be required for this incident?
2. What agencies/organizations would be part of unified command?
Lead class discussions to review the following:
• Local/Regional Hazardous Materials Response Team (HMRT)
• Regional Response Teams (RRTs) can provide information and coordination on assets
from other agencies. There are 13 RRTs in the U.S., each representing a particular
geographic region (including the Caribbean and the Pacific Basin). RRTs are composed of
representatives from field offices of the federal agencies that make up the National
Response Team, as well as state representatives.
• Foam Companies or Foam Task Forces
• Local/Regional All hazard Incident Management Team (AHIMT)
• Railroad personnel & contractors
• Environmental agencies (state, federal, EPA, USCG)
• National Response Center (NRC) 1-800-424-8802.
- The NRC, which is operated by the U.S. Coast Guard, receives reports required
when dangerous goods and hazardous substances are spilled. After receiving
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•
•
•
•
•

notification of an incident, the NRC will immediately notify the appropriate Federal
On-Scene Coordinator and concerned Federal agencies. Federal law requires that
anyone who releases into the environment a reportable quantity of a hazardous
substance (including oil when water is, or may be affected) or a material identified as
a marine pollutant, must immediately notify the NRC. When in doubt as to whether
the amount released equals the required reporting levels for these materials, the NRC
should be notified.
- NRC by calling The NRC can provide 24-hour access to federal government agency
resources and technical assistance.
Downstream water users and intakes
Local/State Highway Department
Railroad clean-up and environmental contractors
Shipper or consignee, especially if a local industry or facility
Industry preparedness organizations such as TRANSCAER®,CHEMTREC®, CHEMTEL, INC,
INFOTRAC and 3E COMPANY can be good sources of information on the products. 24
hour contact information for these points of contact can be found the DOT ERG inside
back cover.

The media can also be a possible resource on the communication of public protective actions
and traffic impacts on the adjoining highway.

242

INSTRUCTOR NOTES
Instructor will discuss the following:
Spill control operations are a priority to limit the size and spread of the release and limit
environmental damage. Tactical considerations for a spill scenario will include:
• Type of breach / release scenario (i.e., pooled product vs. continuous release)
• Speed and flow of the waterway
• Location of downstream water users
• Availability of spill control resources to control and collect water-borne spill releases
• Water safety considerations and issues
• Maintain continuous air monitoring, as appropriate
• Control and confinement of release
- Containment operations for recovery of lost oil
If the spill is ignited, does this change the response strategy or incident objectives?
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INSTRUCTOR NOTES:
1. What agencies and organizations would be part of unified command? Initially would be
local FD and railroad. Other public safety and governmental agencies may be
incorporated based upon the AHJ and governmental requirements. The EPA and USCG
will play an integral role in response operations and may be part of a unified command.
2. What elements of the ICS command and general staff would be initially staffed?
• Command Staff Safety, PIO, and Liaison (as available)
• General Staff, Operations
• Planning, Logistics, and Finance / Administration based upon staffing.
3. How would railroad personnel and operations be integrated into the ICS organization?
Railroad operations could be integrated as a Railroad Branch within the Operations
Section. Railroad Branch could be further divided into Transportation, Engineering,
Mechanical, and Risk Management Groups (or geographic divisions).
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INSTRUCTOR NOTES:
How does fire change your response strategy? Discussion lines of inquiry will review:
• How does the introduction of fire change the response strategy or objectives?
• Do you have sufficient resources to extinguish and cool surrounding tank cars?
• Do you need to re-evaluate the PPE?
Fire control operations may be implemented in either an offensive or defensive mode.
Strategic modes for a fire scenario can be implemented as:
• Defensive operations to cool exposures (e.g., adjacent tank cars and/or structures) and
limit the spread of the fire
• Offensive operations to control and extinguish the fires. This will require the application
and use of Class B foam concentrate or other extinguishing agents.
• If fire suppression operations are initiated, responders need Class B sufficient foam
concentrate supplies, adequate water supply, foam appliances, equipment, and properly
trained personnel to effectively implement and sustain fire suppression and post-fire
suppression operations.
• If you do not have the capability to safely and effectively implement and sustain this
strategy, defensive or non-intervention strategies should be pursued.
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• DO NOT flush crude oil spills with water.
• DO NOT spray cooling water directly into a crude oil tank car if breached. This could lead
to a slop over/froth over or long term, potentially, a boil over. Continuously evaluate the
effect cooling. Effective cooling is when water is flowing down the sides of the car without
evaporation. Lack of effective cooling may result in rising pressure within the tank and the
activation of the pressure relief device (increasing sounds may be noted).
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INSTRUCTOR NOTES:
Instructor will lead discussion to review the following:
• Determine appropriate decontamination methodology for personnel and equipment.
• Determine optimum placement of a decontamination corridor.
• Determine post-incident needs to document response operations and identify issues
requiring corrective actions. This should include debriefing, post-incident analysis, and
critique.
QUESTIONS FOR FOLLOW-ON
1. At what point is the incident “stabilized?”
2. From an ICS perspective, what criteria would be used to determine when response
operations are terminated and post-emergency response operations initiated?
3. What would the transfer of command process look like as the event transitions from
emergency operations to post-emergency response operations (PERO)?
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INSTRUCTOR NOTES:
1. What are the advantages and limitations of conducting fire control strategies?
2. If exposed tank cars are being impinged upon by fire, what factors should be considered
as part of the size-up process and whether to initiate cooling tactics? Primary
exposures are those exposed to direct flame impingement, while secondary exposures
are those primarily subject to radiant heat. Factors should include:
• Nature of thermal stress and its location on the tank car – radiant heat
exposure vs. fire impingement, flame impingement on vapor space vs. liquid
space
• Tank car construction (singe shell vs. jacketed car)
• Pressure relief devices actuated?
• Is adequate water available and can sufficient cooling streams be safely
applied?
• Will fire water runoff create additional impacts or risks?
3. Under what conditions would emergency responders consider defensive fire control
operations for a high hazard flammable train derailment scenario? Only in cases where
strategies and tactics to control the fire may result in a more favorable outcome
because of near-by exposures when compared to evacuation and non-intervention.
The ability to have sufficient water supplies and master stream devices (preferably
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unmanned) will be critical.
4. Under what conditions would emergency responders consider offensive fire control
operations for a high hazard flammable train derailment scenario? Only in cases where
strategies and tactics to control the fire may result in a more favorable outcome because
of near-by exposures when compared to evacuation and non-intervention. The ability to
have sufficient Class B foam concentrate, foam education and application devices, water,
trained personnel, and foam logistics equipment will be critical in achieving response
objectives. In those incidents where offensive fire control operations have been
implemented, fire control and/or environmental contractors working on behalf of the
railroad have provided the key personnel and resources.
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INSTRUCTOR NOTES:
Review the Example B considerations outlined in the Commodity Preparedness and
Incident Management Reference Sheet. Discuss how the information outlined in the
reference sheet applies to this scenario and the response activities you reviewed.
If you do not have the capability to safely and effectively implement and sustain this
strategy, defensive or non-intervention strategies should be pursued.
QUESTIONS FOR FOLLOW-ON
1. What is the best response strategy for this scenario?
2. Why is it important to identify the right resources early on?
3. How does the addition of a spill and fire change your response strategy?
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INSTRUCTOR NOTES:
The following Lessons Learned and Responder Tips were gathered from first responders
involved in incidents such as these:
• Be honest and realistic about your capabilities and what resources you can provide
within the first hour of a major derailment and fire scenario.
• If you can position and support unmanned master stream operations for exposed cars
with limited risk, that may likely be an option providing there is no life hazard exposure
that requires evacuation.
• Remember - this is a basic flammable liquid scenario. The challenge is the volume and
the volume will determine the overall risk.
• If you do not have sufficient water or foam concentrate and the staffing to initiate an
operation, then do not attempt any offensive operation.
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INSTRUCTOR NOTES:
What you will need for this scenario:
•
PowerPoint Scenario C
•
Student Workbook
•
Instructor Lesson Plan
•
45 Minutes
Introduction Video:
“Welcome to the Transportation Rail Incident Preparedness & Response scenarios. I’m
Greg Noll and I’ll be introducing you to the scenario structure, objectives and initial
conditions. These scenarios are provided to allow you the opportunity to discuss how you
would respond to a unit train incident involving Hazard Class 3 flammable liquid
commodities such as crude oil and ethanol. You will have three different scenarios to pick
from. Each of the scenarios coordinates with the examples in Section 7 of the Incident
Management Reference Sheet for Petroleum Crude Oil. The scenarios are based on lessons
learned and the feedback we have gathered from a panel of fire chiefs and emergency
management officials from jurisdictions that have experienced these events. The
information in these scenarios and your student workbook is offered to help lead
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discussions but can be modified by your instructor to best fit the needs of the local response
organization.”
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INSTRUCTOR NOTES:
Play the video to review the objectives for this scenario.
Scenario C Initial Conditions Script:
“In this scenario an east bound unit train transporting ethanol has derailed just outside a
rural farming community with 500 residents. Multiple cars have derailed and initial 911
phone calls report a large fire. The average response time to this area is a minimum of 15
minutes.
Your instructor will give you the opportunity to:
• Discuss incident site safety and scene control procedures including the establishment
and placement of hazard control zones, initial public protective actions, the
establishment of a NIMS-based unified command organization, and integrated
communications.
• Estimate and predict the behavior and movement of both the container and any
released product, based on current and forecasted incident scene conditions.
• Apply a risk-based response process to determine whether to initiate offensive,
defensive or non-intervention response strategies.
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• Identify the appropriate local and regional, government and industry to include resources
available to support emergency response operations.
• Determine the appropriate technical decontamination process and procedures for
personnel and equipment.
• And finally, describe the process for the transfer of command as part of the incident
escalation process and the transition from emergency operations to post-emergency
response operations (PERO).”
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INSTRUCTOR NOTES:
Play the animation video showing a derailment that has occurred in rural community.
Approximately 30 seconds into the animation, the scene will shift to show the point of view
from the first responder on the scene. As the first person on the scene approaches, the fire
has been burning for 15 minutes and additional secondary fires and explosions are evident.
The accident is directly outside of the farming community.
Once you have played the video, lead the discussion to review the initial conditions
provided in the next slide.
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INSTRUCTOR NOTES:
This scenario involves the derailment of a HHFT containing ethanol with an immediate spill
and fire involving multiple tank cars. When the responders arrive on the scene, multiple
cars have derailed and are on fire with a potential for the rest of the cars to ignite and
explode. The location of the derailment is in a rural area with 500 residents near-by. The
primary goal of this scenario is to provide the student’s with the opportunity to select and
implement response objectives that best suite an accident with multiple cars involved in a
release of contents to include spill and fire.
This scenario is written in a generic manner giving you the ability to apply specifics related
to your jurisdiction and area. Feel free to overlay met data and specific area challenges or
concerns that fit your need.

263

INSTRUCTOR NOTES:
Use the scenario provided to have the students identify the following elements through
small group discussion or lead the discussion as a group. Students will have blank
worksheets in their Student Workbook to identify the following:
•
Identifying the Problem
•
Initial Incident Priorities
•
Initial Incident Objectives
•
Initial Hour of Response
•
Support Resources (Within 1 Hour)
•
Initial Operational Period
•
Applying ICS
After the class has identified their response priorities, objectives, and resources (for the
first hour and operational period), the instructor will be able to guide the class discussions
using the Scenario Action Matrix and the slides that follow.
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INSTRUCTOR NOTES:
Based upon fire conditions, verify what hazardous materials are present:
•
•
•

Basic recognition & identification clues (i.e., placards, container shapes and
markings, senses)
Notify the railroad via their Emergency Contact Number
Locate the train crew to acquire the shipping papers and identify / verify the
products being transported
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INSTRUCTOR NOTES:
Conditions can make identifying what is burning a challenge:
•
Nighttime
•
Fire
•
Damage
Assume the worst until told different
During the June 19, 2006, Canadian National Railway Derailment and Fire involving multiple
tank cars with ethanol, identifying what was burning was a challenge. Binoculars were used
to try to identify the product or products and the types of tank cars involved and whether
they were pressurized or not. Due to the massive amount of fire, wreckage, and darkness,
it remained undetermined until daylight. Lesson Learned courtesy of Chief Wilts, Cherry
Valley Fire Protection District MABAS Division 8.
INSTRUCTOR QUESTION:
1. How would your ability to not determine what was on fire effect your response
strategy?
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INSTRUCTOR NOTES:
The instructor will lead discussion to identify the initial incident priorities:
1. Safety of responders and the general public
2. Incident stabilization
3. Environmental impacts
4. Information management

267

INSTRUCTOR NOTES:
Expand on the scenario by discussing the Initial Incident Objectives for the initial
operational period:
1. Ensure the safety of the general public and emergency responders.
2. Establish and maintain a unified response organization.
3. Establish site management & control and Initiate public protective actions of impacted
areas.
4. Conduct a risk assessment to verify container status and potential behavior.
5. Implement defensive (or non-intervention) strategies to minimize the spread of the fire
and spill.
6. Keep the public and stakeholders informed of response activities.
Use the scenario to identify what the incident objectives would be for this event.
1. Key factors that should be emphasized in this scenario are (a) rural location with few
significant exposures; (b) lack of sustainable water supplies for either fire control
defensive or offensive strategies; and (c) delayed response times until arrival on-scene.
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INSTRUCTOR NOTES:
Use the map in the Student Workbook and have participants review the ERG and identify:
• Evacuation zone
• Isolation zone
• Public Protective Actions Recommendations
How far would you evacuate? Where would you start to shelter in place? Where would
you place the isolation zone? Where would you place the ICP?
Ethanol is a polar solvent and would require a Class B Alcohol-Resistant Aqueous FilmForming Foam (AR-AFFF). When applied to a polar solvent fuel, AR-AFFF will often create a
polymeric membrane rather than an aqueous film over a hydrocarbon fuel.
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INSTRUCTOR NOTES:
Discuss with the class what the primary tasks will be during the first hour of the response:
• Assume command; establish an Incident Command Post (ICP)
• Contact the railroad
• Separate people from the problem; establish an initial isolation perimeter and hazard
control zones
-Implement initial public protective actions
• Based upon fire conditions, verify what HM are present
-Basic recognition & identification clues (i.e., placards, container shapes and
markings, senses)
-Notify the railroad via their Emergency Contact Number
-Locate the train crew to acquire the shipping papers and identify/verify the
products being transported.
• Size up the problem
-Determine the scope and nature of the incident, including tank cars involved and
nature of stress / breach, exposures and resource capabilities.
-Implement the local Emergency Operations Plan/Oil Spill Hazmat Annex
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INSTRUCTOR QUESTIONS:
1. What critical information do responders need to acquire? Status and accountability of
train crew and any impacted civilians; HM(s) involved, number of cars involved, nature of
any leaks, spills or fire; can the train be split and uninvolved tank cars removed.
2. What types of challenges does ethanol present to emergency responders? Ethanol is a
polar solvent and would require a Class B alcohol resistant foam concentrate (ARC).
3. What type of public protective actions should be taken? Public protective actions should
be implemented to protect the public. Options include evacuation and sheltering-inplace, based upon the location of the public and the nature of the release.
• Options will require downwind air monitoring of the smoke plume.
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INSTRUCTOR NOTES:
What additional resources and notifications may be required for this incident? Lead class
discussions to review the following:
• Local/Regional Hazardous Materials Response Team (HMRT)
• Regional Response Teams (RRTs) can provide information and coordination on assets
from other agencies. There are 13 RRTs in the U.S., each representing a particular
geographic region (including the Caribbean and the Pacific Basin). RRTs are composed of
representatives from field offices of the federal agencies that make up the National
Response Team, as well as state representatives.
• Foam Companies or Foam Task Forces
• Local/Regional All hazard Incident Management Team (AHIMT)
• Railroad personnel
• Environmental Agencies (State EPA, US EPA, USCG)
• Law Enforcement
• Local/State Highway Departments
• Railroad Contractors
• National Response Center (NRC) 1-800-424-8802.
- The NRC, which is operated by the U.S. Coast Guard, receives reports required
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when dangerous goods and hazardous substances are spilled. After receiving
notification of an incident, the NRC will immediately notify the appropriate Federal
On-Scene Coordinator and concerned Federal agencies. Federal law requires that
anyone who releases into the environment a reportable quantity of a hazardous
substance (including oil when water is, or may be affected) or a material identified as
a marine pollutant, must immediately notify the NRC. When in doubt as to whether
the amount released equals the required reporting levels for these materials, the NRC
should be notified.
- NRC by calling The NRC can provide 24-hour access to federal government agency
resources and technical assistance.
• Shippers/Local Industry
• Industry preparedness organizations such as TRANSCAER®,CHEMTREC®, CHEMTEL, INC,
INFOTRAC and 3E COMPANY can be good sources of information on the products. 24
hour contact information for these points of contact can be found the DOT ERG inside
back cover.
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INSTRUCTOR NOTES:
ICS & Tactical considerations:
• Establish a unified command organization.
• Expand the ICS organization based upon the nature of the problem and the
amount/type of resources on-scene.
• Ensure all responders are wearing the appropriate level of PPE (i.e., skin, respiratory.)
• Ensure site management and control is maintained. Scene control can be a challenge.
• Continue the hazard assessment and risk evaluation process to determine the following:
-Conduct a damage assessment of the involved tank cars.
- Identify how the Tank Car’s are stressed and breached.
- Is there any thermal or mechanical damage?
- Identify the type of release (i.e., pool or spill.)
- Where is the release going? Is it staying on a hard surface or entering the
waterway?
-Identify potential exposures; people, property, environment, critical
infrastructure/key resources (CI/KR).
-What will happen if responders do nothing?
• Develop and implement the Initial Incident Action Plan (IAP) and the applicable strategic
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mode (defensive or non-intervention) and applicable strategic goals (public protective
actions, spill control, fire control)
INSTRUCTOR QUESTIONS:
1. What will be the incident outcome if emergency responders do not intervene in this
scenario? In this scenario there are limited surrounding exposures, a high probability of
the fire consuming the majority of released product, thereby limiting overall
environmental damage and disruption to the community.
2. How would railroad personnel and operations be integrated into the ICS organization?
Railroad operations could be integrated as a Railroad Branch within the Operations
Section. Railroad Branch could be further divided into Transportation, Engineering,
Mechanical and Risk Management Groups (or geographic divisions).
3. Under what conditions would emergency responders consider offensive fire control
operations for a high hazard flammable train derailment scenario? If strategies and
tactics to control the fire would result in a more favorable outcome as compared to nonintervention, then offensive fire control operations may be considered. The ability to
have sufficient Class B foam concentrate, foam education and application devices, water,
trained personnel and foam logistics equipment will be critical in achieving response
objectives. Remember – ethanol is a polar solvent and will require an alcohol resistant
foam concentrate (ARC). In those incidents where offensive fire control operations have
been implemented, fire control and/or environmental contractors working on behalf of
the railroad have provided the key personnel and resources.
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INSTRUCTOR NOTES:
During the June 19th 2006 Canadian National Railway Derailment and Fire, initially
bystanders were a problem with many of them trying to get close to take pictures with
their cell phones. Eventually police were needed to keep them away.
Lesson Learned courtesy of Chief Wilts, Cherry Valley Fire Protection District MABAS
Division 8
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INSTRUCTOR NOTES:
1. What agencies and organizations would be part of unified command? Initially would be
local FD and railroad. Other public safety and governmental agencies may be
incorporated based upon the AHJ and governmental requirements. The EPA and USCG
will play and integral role in response operations and may be part of a unified
command.
2. What elements of the ICS command and general staff would be initially staffed?
• Command Staff Safety, PIO and Liaison (as available)
• General Staff, Operations
• Planning, Logistics and Finance / Administration based upon staffing.
3. How would railroad personnel and operations be integrated into the ICS organization?
Railroad operations could be integrated as a Railroad Branch within the Operations
Section. Railroad Branch could be further divided into Transportation, Engineering,
Mechanical and Risk Management Groups (or geographic divisions).
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INSTRUCTOR NOTES:
Instructor will lead discussion to review the following:
• Determine and implement appropriate decontamination processes and procedures to
minimize secondary contamination.
• Determine an effective means to contain all decontamination/gray water runoff.
• Implement product transfer and remediation measures to minimize further
contamination.
• Transition from emergency phase to post-emergency response operations.
QUESTIONS:
1. At what point is the incident “stabilized?”
2. From an ICS perspective, what criteria would be used to determine when response
operations are terminated and post-emergency response operations initiated?
3. What would the transfer of command process look like as the event transitions from
emergency operations to post-emergency response operations (PERO)?
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INSTRUCTOR NOTES:
1. What will be the incident outcome if emergency responders do not intervene in this
scenario? In this scenario there are limited surrounding exposures, a high probability of
the fire consuming the majority of released product, thereby limiting overall
environmental damage and disruption to the community.
2. How would railroad personnel and operations be integrated into the ICS organization?
Railroad operations could be integrated as a Railroad Branch within the Operations
Section. Railroad Branch could be further divided into Transportation, Engineering,
Mechanical and Risk Management Groups (or geographic divisions).
3. Under what conditions would emergency responders consider offensive fire control
operations for a high hazard flammable train derailment scenario? Only in cases where
strategies and tactics to control the fire may result in a more favorable outcome
because of near-by exposures when compared to evacuation and non-intervention. The
ability to have sufficient alcohol resistant foam concentrate (ARC) and application
devices, water, trained personnel and foam logistics equipment will be critical in
achieving response objectives. Remember – ethanol is a polar solvent requires an
alcohol resistant foam concentrate (ARC). In those incidents where offensive fire control
operations have been implemented, fire control and/or environmental contractors
working on behalf of the railroad have provided the key personnel and resources.
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4. Would intervention strategies change if the incident involved a different Hazard Class 3
material, such as crude oil?
Remember – ethanol is a polar solvent and will require Alcohol-Resistant Aqueous FilmForming Foam (AR-AFFF).
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INSTRUCTOR NOTES:
Review the Example C considerations outlined in the Commodity Preparedness and
Incident Management Reference Sheet. Discuss how the information outlined in the
reference sheet applies to this scenario and the response activities you reviewed.
Note: Application rates recommended for ethanol spill fires of shallow depth follow NFPA
11. Increasing the foam application rate over the minimum recommendation will generally
reduce the time required for extinguishment. NFPA recommended application rate for filmforming type foams equals 0.1 gpm (foam solution) per square foot of fire with a
MINIMUM RUN TIME OF 15 MINUTES. For ethanol-blended fuels, start at 0.2 gpm/sqft.
(Source Ethanol Emergency Response Coalition DVD, Courtesy of RFA)
NOTE: THE STRATEGY FOR THIS TYPE OF INCIDENT THAT PROVIDES THE HIGHEST LEVEL
OF SAFETY TO RESPONDERS IS DEFENSIVE TO PROTECT EXPOSURES OR NONINTERVENTION.
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INSTRUCTOR NOTES:
The following Lessons Learned and Responder Tips were gathered from first responders
involved in incidents such as these:
• Ethanol fires will require large quantities of alcohol resistant foam concentrate that may
not be immediately available.
• As part of the risk evaluation process, are there any other tank cars threatened by the
car on fire? Determining if there is any fire impingement and/or other physical damage
to other cars can affect the tactics/strategy the IC chooses to manage the incident.
• The IC must keep an open mind when it comes to tactical objectives. The intact cars
nearby or close to a burning pool fire may need to be moved away.
• The use of foam and cooling water may result in large quantities of run-off. Also,
consider the issue of water solubility when comparing crude oil or hydrocarbon products
spills to those involving ethanol or polar solvent spills.
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COMMODITY PREPAREDNESS AND
INCIDENT MANAGEMENT REFERENCE SHEET
PETROLEUM CRUDE OIL

HAZARD RATING = HIGH

CAS NO. 8002-05-9
UN 1267
DOT Hazard Class: 3
FLAMMABLE LIQUID
ERG Guide No. 128

DOT Hazard Classification and NFPA 704 - Standard
System for the Identification of the Hazards of Materials for
Emergency Response

TRANSPORTATION AND PLANNING CONSIDERATIONS
•

With the increased production of oil from shale reserves in states such as North Dakota and
Texas, the emergency preparedness community has seen an increase in the transportation
of crude oil by rail. While recent market conditions and new pipelines have led to a decrease
in the number of crude by rail shipments, High Hazard Flammable Trains (HHFT) will typically
be a large, complex incident for most emergency response agencies. HHFT’s are defined as
trains that have a continuous block of twenty (20) or more tank cars loaded with a flammable
liquid, or thirty-five (35) or more cars loaded with a flammable liquid dispersed through a train.
Each tank car contains approximately 30,000 gallons of product.

•

Crude oil HHFT’s typically move from one location (e.g., shipper’s production facility or trans
loading facility) to a single destination (e.g., petroleum refinery) and contain a single product.
Given the usual length of these trains (over a mile long), derailments can cause road closures,
create significant detours and require response from more than one direction to access the
scene of the incident.

•

In the event of an incident that may involve the release of thousands of gallons of product and
ignition of tank cars of crude oil in the train, most emergency response organizations will not
have the available resources, capabilities or trained personnel to safely and effectively
extinguish a fire or contain a spill of this magnitude (e.g., sufficient firefighting foam
concentrate, appliances, equipment, water supplies).

•

Responses to HHFT derailments of crude oil will require specialized outside resources that
may not arrive at the scene for hours; therefore, it is critical that responders coordinate their
activities with the involved railroad and initiate requests for specialized resources as soon as
possible.

•

These derailments will likely require mutual aid and a more robust on-scene Incident
Management System than responders may normally use. Therefore, pre-incident planning,
preparedness and coordination of response strategies should be considered and made part
of response plans, drills and exercises that include the shippers and rail carriers of this
commodity.
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•

Tank cars carrying crude oil may also be found in general freight (manifest) trains that are
made up of shipments of many different commodities from many different shippers. In these
situations, emergency responders need to consider the potential impact that tank cars
containing other hazardous commodities may have on tank cars containing crude oil if a
release occurs, and vice-versa.

•

To determine what specific commodities or hazardous materials may be involved, responders
should obtain a train consist from the train crew or by contacting the rail carrier's emergency
contact number.

HAZARD SUMMARY
•

Petroleum crude oil is a light to dark colored liquid hydrocarbon containing flammable gasses.
It is not a uniform substance and its physical and chemical properties may vary from oilfield
to oilfield or within wells located in the same oilfield. Light, sweet crude oils contain flammable
gasses such as butane and propane (unless it is known that the gasses have been removed).
These gasses can readily ignite if released, when they come in contact with an ignition source.
These crude oils may also contain hydrogen sulfide, a toxic inhalation hazard material, in the
vapor space of the tank car. Due to the characteristics of crude oil, in an accident scenario,
the behavior of this product may range from that of gasoline for the lighter (sweet) crude oils
to diesel fuel for the heavier (sour) crude oils.

•

Releases may create vapor/air explosion hazards indoors, in confined spaces, outdoors, or in
sewers. Remove sources of heat, sparks, flame, friction and electricity, including internal
combustion engines and power tools. Use caution when approaching the scene and
positioning apparatus. Implement air monitoring as soon as possible to detect the presence
of combustible gasses.

•

Volatile vapors released from the spill area may create flammable atmospheres. Some crude
oil vapors may be heavier than air and accumulate in low areas, and travel some distance to
a source of ignition and flash back.

•

When working in flammable atmospheres (where any concentration of lower explosive limit
(LEL) exists), extreme caution must be taken to avoid creating ignition sources. This includes
but is not limited to the use of non-sparking tools and intrinsically safe/explosion- proof
equipment.

•

The more volatile materials in crude oil may be present in air in high concentrations creating
an inhalation hazard. There is also the possibility that the crude oil may contain varying
concentrations of benzene or hydrogen sulfide. Products of combustion may also include toxic
constituents. Responders should wear self-contained breathing apparatus (SCBA) to avoid
potential respiratory exposure.

•

Use water fog spray to cool containers, control vapors, and to protect personnel and
exposures. Direct the cooling water to the top of the tank. There is some potential that
containers of liquid that are not properly cooled may rupture violently if exposed to fire or
excessive heat. Stay away from ends of tank(s) involved in fire, but realize that shrapnel may
travel in any direction.
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•

DO NOT APPLY WATER DIRECTLY INSIDE A TANK CAR. Apply water from the sides of
the tank car and from a safe distance to keep fire exposed containers cool. Use
unmanned fire monitors for cooling tank cars when available. Withdraw immediately in
case of rising sound from venting pressure relief devices or bulging and discoloration
of tank. If available, dry chemical extinguishing agents, such as potassium bicarbonate (i.e.,
Purple-K) may also be used in conjunction with Class B foams.

•

Improper application of fire streams may create a dangerous phenomenon known as a
slopover, thereby increasing risks to emergency responders. A slopover results when a
water stream is applied to the hot surface of burning oil. The water is converted into
steam causing agitation of the liquid and burning oil to slop over the sides of the tank
car. This can occur within 10 minutes of the product becoming involved in fire.
Note: Slopover will not occur in a pool of crude oil on the ground.

•
•

Hazardous combustion/decomposition products may be released by this material when
exposed to heat or fire. These can include carbon monoxide, sulfur oxides, nitrogen oxides
and aldehydes. Response personnel should exercise extreme caution on-scene and wear
appropriate personal protective clothing and equipment, including respiratory protection.

•

Apply Class B firefighting foam as you would on fires involving other hydrocarbons. Class B
foam blankets prevent vapor production and ignition of flammable and combustible liquids.
Foam is most effective on static fires that are contained in some manner. Firefighting foam is
not effective on hydrocarbon fuels in motion (i.e., three dimensional fires) that include product
leaking or spraying from manways, valves, fractures in the tank shell (e.g., rips, tears, etc.) or
spills on sloping terrain.

•

As a general rule, DO NOT flush crude oil spills with water. Most crude oils are not water
soluble and will have a tendency to float on water. Some crude oils will sink and some fractions
of crude oil are water soluble. For those crude oils that float on water, burning crude oil may
be carried away from the immediate area and may reignite on the surface of the water.

•

Prevent runoff from entering storm/sewer systems and sensitive areas, as this may create a
serious hazard and potential environmental problems. Notify proper authorities, downstream
sewer and water treatment operations, and other downstream users of potentially
contaminated water. Runoff may be flammable and/or toxic and should be contained, treated
and disposed of in accordance with applicable federal, state and local environmental
regulations.

RAILROAD SAFETY PROCEDURES
Emergency response personnel should always be aware of the potential for serious injury when
working in and around railcars, tracks and related equipment. The following safe operating
practices should be followed when involved in emergency response operations at the scene of a
crude oil train derailment:
•

Expect a train or rail equipment to move on any track from either direction at any
time.
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•

Watch for movement in both directions before crossing tracks. If the tracks are clear, walk
single file at a right angle to the rails.

•

Trains can approach with little or no warning. You may not be able to hear them due to
atmospheric conditions, terrain, noisy work equipment, or passing trains on other tracks.
Stand a minimum of 25 feet away from the tracks if possible, and face the train when rail
equipment is passing through.

•

Always contact the railroad to advise them of your presence – they may not know that you
are on-scene or that they have a problem. Work with the railroad to be sure the track is “blue
flagged” – the railroad’s version to provide protection by their lock-out, tag-out process.

•

Never stand, walk or sit on railway tracks, between the rails or on the ends of ties. Never step
on the rail - step over it. The rail can be a slip, trip, or fall hazard. Never put your feet on
moveable parts of a rail car such as couplers, sliding sills or uncoupling levers.

•

Do not occupy the area between adjacent tracks in multiple track territory when a train is
passing. If crossing between two stationary railcars, ensure there is at least 50 feet between
them.

•

Be especially careful working in rail yards and terminal areas. Tank cars are pushed and
moved, and can change tracks often. Cars that appear to be stationary or in storage can
begin to move without warning. Be sure that any rail equipment is secured against movement
(wheels chocked, hand brakes secured, etc.) before attempting to work on or near it. Keep
at least 25 feet away from the end of a car or locomotive to protect yourself from sudden
movement.

•

Never move equipment across the tracks unless at an established road crossing or under
the supervision of a railroad representative.

•

If it is necessary to climb rail equipment, use three points of contact at all times. The ladders
on rail equipment may curve around the car making it difficult to find the rung with your foot.
The first step on to rail equipment is typically some distance off of the ground. When
descending the ladder, step - do not jump from the last step. Normally, there is ballast around
the tracks which can be uneven and shift, causing a fall hazard. Locomotive steps are
considered ladders. Always face the locomotive going up and coming down.

•

Never cross over or under rail equipment -- use the ladders, handholds and crossover
platforms or walk around the attached equipment. Remember to block the feet and tie off
ladders at the top. When laddering tank cars or box cars, always consider using two points
of access - the second being a point of escape should the other become inaccessible for any
reason. Plan to use your own ladders.

•

Avoid the use of cell phones when within 25 feet of live tracks.

•

Be aware of the location of structures or obstructions where clearances are close.

•

Stay away from track switches since they can be remotely operated.

PHMSA PETROLEUM CRUDE OIL REFERENCE - 062818

PAGE 4

EMERGENCY PROCEDURES
Emergency response organizations should use the following framework and incident
management best practices to prepare for, and safely and effectively respond to a crude oil rail
transportation incident.

1. PRE-INCIDENT PLANNING AND PREPAREDNESS
•

Emergency responders should determine the rail carriers of hazardous materials moving
through their communities and ascertain if crude oil is one of the products being
transported. This can be accomplished by contacting the individual rail carrier and
requesting a list of the hazardous commodities transported through the community via the
Association of American Railroads (AAR) Circular No. OT-55 protocol. This information
can assist in preparing emergency response plans and procedures.

Note: A copy of the latest version of AAR Circular OT-55 and other related hazardous materials
reference materials can be downloaded at http://www.boe.aar.com/boe-download.htm.
•

Emergency responders should contact and engage the State Emergency Response
Commission (SERC) and Local Emergency Planning Committee (LEPC) within their
jurisdiction. The SERCs and LEPCs can be a valuable resource in obtaining information
concerning the hazardous commodities being transported through the community, such
as crude oil, as well as providing assistance with emergency planning, preparedness and
response activities. LEPCs and emergency responders can seek planning information and
commodity-specific training at www.TRANSCAER.com and selecting a state or region to
determine the designated contacts.

•

Emergency responders should also contact the railroads to identify appropriate points- ofcontact and the railroad’s hazardous materials response personnel that they are likely to
interface with during an emergency. This can help to establish lines of communication and
access to information and resources prior to an incident. The railroads can also provide
extensive rail specific emergency response training at no cost to emergency responders.
Information may be obtained via the railroad’s web site or by contacting their media/public
relations department.

•

Emergency responders should identify the appropriate 24-hour emergency contact
numbers for the major (Class I) railroads and ensure they are listed in their emergency
operations and response plans. The emergency contact numbers for the Class I railroads
are listed below.
Company
Emergency Telephone Number
BNSF Railway
(800) 832-5452
Canadian National (CN) Railway
(800) 465-9239
Canadian Pacific (CP) Railway
(800) 716-9132
CSX Transportation
(800) 232-0144
Kansas City Southern Rail Network
(877) 892-6295
Norfolk Southern Railroad
(800) 453-2530
Union Pacific Railroad
(888) 877-7267
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Note: Emergency responders should also contact any Short Line or Regional Railroads that
service their areas to obtain emergency contact information. These organizations should also be
part of any pre-incident planning, preparedness and training/exercise activities.
•

Emergency responders should establish contact with their state and local environmental
protection agency representative(s) to identify potential air monitoring and spill control
resource capabilities. These resources should be included in the organization’s
emergency response plan.

•

Emergency responders should contact federal agencies such as the U.S. Coast Guard to
determine the level of assistance that may be provided in the event of a spill in navigable
waterways located in their jurisdiction. This resource, as well as other federal resources,
can be contacted through the National Response Center (NRC) at 1-800- 424-8802.

•

Organizations should include a railroad annex in their emergency response plan that
specifically addresses crude oil rail transportation emergency response operations. This
annex should include:
•
•
•
•
•
•
•
•
•

hazard analysis that identifies the potential risks to people and property
emergency contact lists
resource listings
equipment inventories
foam and water supply requirements for operations at remote sites
incident management system roles and responsibilities
mutual aid response assets
law enforcement scene security and control operations
support and recovery assets

Note: Emergency response plans and procedures should be developed in close coordination with
the railroad since they will play a critical role in response and recovery operations. Tests and drills
should be conducted to exercise the plan at regular intervals to identify any issues that might
require corrective action prior to an actual incident.

2. INCIDENT MANAGEMENT PRINCIPLES
•

Initial site management and control will be a critical benchmark in managing the problem.

•

Isolate and secure the area. Establish a secure perimeter and entry control points to
prevent unauthorized personnel from entering the scene. This can be accomplished with
tape, barricades, traffic cones, or assigned fire service or law enforcement personnel.
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•

The location of the restricted area should be communicated to all impacted personnel
operating on the scene. Begin a site assessment from a safe distance, upwind and uphill.
An Incident Command Post (ICP) should be established outside the impacted area as
soon as possible.

•

Follow initial guidance provided by the Emergency Response Guidebook (ERG) if
practical. Establish a Staging Area for responding equipment and personnel.

•

The National Incident Management System (NIMS) should be the framework used to
manage all incident operations. Information on NIMS can be obtained at
http://www.fema.gov/national-incident-management-system. Unified Command should be
established that integrates those agencies and organizations with legal or jurisdictional
responsibility. Liaisons should be provided at the ICP by assisting or cooperating agencies
to ensure effective communication and coordination of resources.

•

Due to the size, duration and complexity of these incidents, Incident Commanders should
consider the possibility of additional support from regional or state All-Hazard Incident
Management Teams (AHIMTs).

Note: AHIMTs are a multi-agency/multi-jurisdictional team for extended incidents formed and
managed at the local, state or tribal level. It is a designated team of trained personnel from
different departments, organizations, agencies and jurisdictions. AHIMTs are deployed as a team
representing multiple disciplines who manage major and/or complex incidents requiring a
significant number of local, state or tribal resources. They do not assume command of the
incident; they help local officials manage incidents that extend into multiple operational periods
and require a written Incident Action Plan (IAP). These incidents can include weather-related
disasters such as a tornado, earthquake, or flood or major hazardous materials incidents such as
train derailments.
•

Emergency responders should anticipate a large number of liaison agencies operating at
the scene (e.g., U.S. Coast Guard, U.S. Environmental Protection Agency, National
Transportation Safety Board, private contractors). In addition, non-emergency regional
and municipal agencies may have a role to play and need to be integrated into the
command structure.

•

The railroad will integrate its response assets into the public safety NIMS structure. While
the exact structure will vary based on the scope and nature of the incident scenario, it will
often be integrated as the Railroad Branch within the Operations Section.

•

Large-scale incidents may require activation of the jurisdiction’s Emergency Operations
Center (EOC). The EOC should be fully staffed and the roles and responsibilities of all
participating agencies must be clearly defined in the organization’s emergency response
plan.
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3. PROBLEM IDENTIFICATION
•

Identify, confirm, and verify the presence of the hazardous material(s) and the extent of
the problem. This can be done through shipping papers (i.e., train consist), placards,
labels, container shapes, markings/colors and senses (e.g., observable plume).

•

Identify the rail carrier and locate the train crew. The conductor will have the complete
train consist immediately available on the scene. Maintain contact with the conductor and
crew until they are relieved by a railroad official(s).

•

Notify the rail carrier’s emergency operations center to have rail traffic stopped to avoid
entering the location of the incident to avoid further risk to personnel operating at the
scene. Request that a copy of the train consist or wheel report be sent to the ICP.

•

Responding railroad officials may also have copies of the train consist. In the absence of
shipping papers, emergency responders should use binoculars from a safe distance
upwind, and try to locate any 4-digit identification numbers on the placards (or orange
panels) displayed on the rail cars. If shipping papers, placards, markings, or labels are
destroyed, the reporting marks and number on the railcar can be used to identify the
commodities present.

•

When contacting the railroad, provide the following information:
• Your name, location, organization name and telephone number
• Location of incident (provide the railroad with the DOT Crossing Number or
the railroad milepost so the specific location can be identified)
• Type and number of containers involved
• Presence of markings, labels, reporting marks or placards on tank car
• Presence of smoke, fire or spill
• Extent of damage
• Topography
• Weather conditions
• If pictures can be taken from a safe position, do so and send to a railroad
representative as quickly as possible

•

Be aware of utilities that commonly run next to or in the railroad right-of-way. As part of
your scene size up, look for downed signal and communication lines, power lines, buried
utilities and above ground switch heating systems.

4. HAZARD ASSESSMENT AND RISK EVALUATION
•

The hazard assessment and risk evaluation process is a critical step to identify the level
of danger posed by an incident involving the product(s), containers and their behavior,
which is generally related to their physical and chemical properties.
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•

Risks refer to the probability of suffering harm or loss and are different at each incident
and need to be evaluated by the Incident Commander.

•

Emergency responders can use a number of reference materials such as the ERG, Safety
Data Sheets (SDSs), technical specialists available by contacting the shipper or railroad,
or contacting the Chemical Transportation Emergency Center (CHEMTREC) at 1-800424-9300, or the 24-hour emergency contact telephone number required to be included
on the shipping papers by the federal hazardous materials regulations.

•

Evaluate the risks of personnel intervening directly in the incident. Consider the limitations
of the people involved and the ability to have adequate resources available on site (e.g.,
sufficient firefighting foam concentrate, water supplies, appliances, equipment, trained
personnel and technical expertise) and the ability to sustain operations for extended
periods of time (hours or days).

•

The level of risk will be influenced by the following factors:
•
•
•
•
•

•

Hazardous nature of the material(s) involved
Quantity of the material(s) involved
Type(s) of stress applied to the container and breach / release scenarios
Proximity of exposures and nature of terrain
Level of available resources (e.g., adequate water and foam supplies,
location of foam supply, response time and appliances/equipment)

Emergency response personnel need to consider the following factors that may influence
the behavior of a hazardous material:
• Inherent properties and quantity of the material
• Design characteristics of the container
• Environmental factors (e.g., weather, topography, surrounding physical
structures)

•

The following factors should be considered to help estimate the potential impact of the
problem:
•
•
•
•
•
•
•

Has the container been breached? If so, is product flowing?
Where will the container and its contents go if released?
Why are the container and its contents likely to go there?
How will the container and its contents get there?
When will the container and its contents get there?
What harm will the container and its contents cause when they get there?
How much material has been released? What is the proximity of the release
to people, property and the environment?
• Is the material on fire? Are other tank cars at risk of becoming involved?
• Do you have the capability of successfully controlling fire spread, which in
some cases may require a minimum of approximately 500 gallons per minute
per exposed tank car?
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• Are adequate foam supplies and equipment available for post-fire and cleanup operations that may last for several hours or days?
•

For non-fire spill scenarios:
• Have the concentrations of any flammable or toxic vapors present been
determined using air monitoring instruments? What are the flammability and
toxicity readings?
• Has the need for continuous air monitoring been properly evaluated and
discussed with technical specialists?
• Can sources of ignition be removed and/or eliminated?
• Are adequate foam supplies and equipment available for vapor suppression?

Note: Agencies should refer to the most recent edition of NFPA 11 - Standard for LowMedium-and High-Expansion Foam for information concerning the specific requirements
for foam application.
•

Based on the results of the hazard assessment and risk evaluation process, are there
adequate resources available to respond to the scene within a reasonable timeframe so
that intervention efforts will be successful?

Note: An initial benchmark to assess your agency’s capability to successfully engage in
offensive strategies for an HHFT scenario involving carrying crude oil is your operational
capability to respond to and successfully manage a gasoline tank truck incident (which
typically involves approximately 9,000 gallons of gasoline). With regard to quantity of
product, one tank car of crude oil is equivalent to approximately three gasoline tank trucks.
The potential magnitude of this type of incident must be considered when preparing
emergency plans and operational procedures.
•

Emergency responders should use the information and options selected as the foundation
to develop an IAP for the incident. An IAP should be developed for any incident that has
the potential to last at least 24 hours, and a new/updated IAP developed for each
successive operational period.

•

If your agency is not fully prepared and capable in terms of resources, equipment
and properly trained personnel to intervene, defensive or non-intervention
strategies will likely be the preferred strategic option.

5. SELECT PROPER PERSONAL PROTECTIVE CLOTHING
AND EQUIPMENT
•

Assure that emergency responders are using the proper personal protective equipment
(PPE) and clothing equal to the hazards present. Structural firefighting protective clothing
(SFPC) and positive-pressure SCBA should be the initial level of PPE selected.
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•

Rescue should be performed from an uphill and upwind location, if possible.

•

Any changes in the level of PPE should be based on the results of air monitoring
operations. Continuous monitoring with a combustible gas indicator and instruments
capable of detecting toxic components of crude oil vapors (e.g., hydrogen sulfide, etc.) are
important in ensuring site safety. These instruments can include detector tubes or
photoionization detectors (PIDs).

CAUTION: SFPC will provide thermal protection for fires involving crude oil; however SFPC
is porous and will absorb liquids. For scenarios that do not and will not include the possibility
of fire, such as spill control and clean-up activities, including decontamination, chemical
liquid splash protective clothing protection and a compatible NIOSH-approved respirator
may be required depending on the properties of the product.
•

Information and guidance on the selection of personal protective equipment for oil spill
response is available in American Petroleum Institute (API) Recommended Practice (RP)
78 – Personal Protective Equipment Selection for Oil Spill Responders. Copies of the RP
can be obtained by contacting API at (202) 682-8000 or on-line at www.api.org (Product
No. G09801).

6. LOGISTICS AND RESOURCE MANAGEMENT
•

Order specialized equipment and technical resources early in the incident. If you are
unsure of your initial resource requirements, always call for the highest level of assistance
available. Do not wait to call for additional resources or activate mutual aid
agreements.

•

Establishing a Logistics Section early in the incident will be critical in providing the
necessary support, resources and services to meet operational objectives. The size,
scope and resources needed to successfully manage a crude oil rail transportation
incident will overwhelm the capability of most emergency response agencies.

•

Emergency planning and response agencies must identify their logistical needs, identify
agencies or organizations that can meet those requirements, and effectively manage the
resources available from those identified sources within the NIMS framework.

•

The railroads will be the primary providers of logistical support and resources. Rail carriers
can provide emergency response resources, air monitoring and environmental
management capabilities, technical specialists and contractors to safely manage the
consequences of a crude oil train derailment. For example, rail carriers may use the
services of private contractors to provide air monitoring and toxicology assessments.

•

The time required for assets to arrive on scene and initiate operations must be taken into
account since long delays can diminish operational effectiveness. Logistics for access,
positioning and movement should be considered, including the need for escorts to
facilitate prompt access to the scene.
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•

Technical specialists and contractor support can also be made available from the shipper
and can be obtained by contacting the 24-hour emergency telephone number provided on
shipping papers or by contacting CHEMTREC at 1-800-424-9300.

•

Emergency responders may also obtain assistance from the NRC by calling 1-800-4248802. For example, the NRC can provide 24-hour access to federal government agency
resources and technical assistance. The NRC also serves as the EPA’s Hazardous
Materials Hotline and the USCG Oil Spill Hotline.

7. SELECT AND IMPLEMENT RESPONSE OBJECTIVES
•

•

The initial stage of an incident involving crude oil should include an analysis of appropriate
site specific response procedures and potential effects that an incident would have on
nearby life, property, critical systems and the environment.
The ERG should be used by all emergency responders to obtain initial response guidance
for crude oil incidents.

•

Traditional firefighting strategies and tactics may not be effective in these
situations. These incidents also need to be approached and managed as a hazardous
materials problem to ensure that proper and appropriate technical assistance and the
support of outside resources are notified and requested as soon as possible.

•

Use the railroad’s emergency telephone number to establish communication with the
railroad and stay in constant communication with the railroad. If the train crew is disabled
or unavailable, the train consist is available from the Railroad Emergency Telephone
Number point-of-contact and can be sent to the scene via e-mail or fax.

•

Confirm your location with the Railroad Emergency Telephone Number point-of-contact
by observing mile posts or the individual grade crossing identification numbers at or near
the scene.

•

Coordinate operations with the railroad, chemical shippers and manufacturers,
CHEMTREC and/or the shipper’s 24-hour emergency contact to ensure that you have
access to all the information available concerning the commodity and tank car(s) involved
in the accident.

•

Utilize the railroads’ hazardous materials personnel when they arrive on scene. They can
assist with size-up and damage assessment. These personnel have been specifically
trained to respond to railroad emergencies and derailments.

•

Based on the collection, evaluation and verification of response information,
emergency responders need to determine whether the incident should be handled
offensively, defensively or by non-intervention. Remember that offensive tactics
significantly increase the risks to emergency responders.
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•

The following factors should be considered as part of developing the initial response
strategy:

QUESTION
Are there any life safety exposures in
danger that responders must address
right now? Can responders safely
evacuate or protect in place?
Can responders safely approach the
incident?

Do responders fully understand the
nature and scope of the problem?
If a fire is involved, do responders have
immediate access to sufficient foam and
water supplies that are required for
effective fire control/suppression
operations?

If a spill is involved, do responders have
the necessary spill control equipment
readily available on-site?
Can fire suppression agents be
effectively applied to the tank car(s)
involved? Can cooling water be
effectively applied to any exposures
impacted by direct flame impingement?
If not on fire, can potential ignition
sources be removed and/or eliminated?
Will extinguishment improve or worsen
the incident and what is the
environmental impact of doing so?
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RESPONSE CONSIDERATIONS
Number of people to be protected, ability
of public to move, available time,
resources needed, adequate facilities to
shelter evacuees.
Location of the incident, access and
terrain, number of tank car(s) involved,
extent of damage, size including tank car
breach / release behaviors, size of spill,
leak or fire involved. Reminder that
fireball can be approximately 650 ft. in
diameter.
Hazard assessment and risk evaluation
must be completed and the results
shared with technical specialists from the
railroad and/or shipper.
Most fire departments will not have
adequate foam, water or spill control
resources for an HHFT scenario involving
a large amount of fire. Defensive
operations will likely be required until
sufficient foam concentrate, water, spill
control and related support resources are
on-scene.
Do responders have spill control and
vapor suppression equipment/chemical
available on- site?
Fire suppression agents and cooling
water must be able to reach their
intended targets to be effective. If
access, supply or equipment is limited,
the ability of suppression agents and
cooling water to reach the affected
area(s) will be diminished.
Vehicle traffic may need to be curtailed.
Automatic switching systems (i.e.
industrial air conditioning units, traffic
signals) need to be switched off, etc.
In some situations, the best and safest
response option may be defensive or
non-intervention tactics which allow the
fires to burn out. Attempting to extinguish
the fire(s) may cause additional risk to
personnel and damage to the
environment. The decision to protect
exposures and let the product burn must
be considered.
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Have appropriate notifications been made
or has the organization’s emergency
response plan been activated?

These incidents cannot be safely and
effectively managed alone. Additional
technical support and resources must be
requested immediately in accordance
with the agency’s emergency response
plan. The railroads and shippers will be
the primary means of technical support
and resources and are an integral
component of the organization’s
emergency response plans, procedures
and operations.

The following examples are provided as operational considerations for first responders regarding
the scope, magnitude and resource requirements for responding to and managing a crude oil unit
train derailment:

EXAMPLE A: DERAILMENT NO FIRE (SPILL)


Implement emergency response plan.



Ensure the railroad is notified via their Emergency Contact Number.



Call the 24-hour emergency contact number for the shipper listed on the shipping papers
available from the train crew. If this information is not available from the train crew, contact
the Railroad Emergency Contact Number.



Contact CHEMTREC at 1-800-424-9300 if there is no emergency contact telephone number
listed for the shipper or other technical assistance is needed.



Conduct a hazard assessment and risk evaluation to determine the scope and magnitude of
the problem, resource requirements and response options. Do not overlook obvious physical
hazards that may be present such as damaged rail and other equipment that may have
sharp/jagged edges.



Conduct continuous air monitoring as appropriate.



Confinement operations (i.e., spill control tactics) are a priority to limit the size and spread of
the release – damming and diking may be required to limit the potential for the spill to migrate
beyond the immediate area and cause extensive environmental damage.



If foam supplies and equipment are available on-site, foam should be applied for vapor
suppression.



Refer to the ERG for recommended isolation distances.
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EXAMPLE B: DERAILMENT WITH FIRE (HHFT TRAIN, CONTAINED SPILL, WITH
FIRE)


Implement emergency response plan.



Ensure the railroad is notified via their Emergency Contact Number.



Call the 24-hour emergency contact number for the shipper listed on the shipping papers
available from the train crew. If this information is not available from the train crew, contact
the Railroad Emergency Contact Number.



Contact CHEMTREC at 1-800-424-9300 if there is no emergency contact telephone number
listed for the shipper or other technical assistance is needed.



Conduct a hazard assessment and risk evaluation to determine the scope and magnitude of
the problem, resource requirements and response options. Do not overlook obvious physical
hazards that may be present such as damaged rail and other equipment that may have
sharp/jagged edges.



Conduct continuous air monitoring as appropriate.



Confinement operations (i.e., spill control tactics) are a priority to limit the size and spread of
the release – damming and diking may be required to limit the potential for the spill to migrate
beyond the immediate area and cause environmental damage.



If fire suppression strategies are selected, responders will need to refer to the ERG for
recommended isolation distances.



If fire suppression operations are initiated, responders need sufficient foam concentrate
supplies, adequate water supply, foam appliances, equipment and properly trained personnel
to effectively implement and sustain fire suppression and post-fire suppression operations.



CRITICAL QUESTION: Do you have the ability to extinguish a single tank car containing
30,000 gallons of crude oil? Based on the guidance in NFPA 11, Standard for Low-Mediumand High-Expansion Foam (2011 edition) -- for a spill scenario greater than one (1) inch in
depth, agencies will need a minimum of approximately 216 gallons of 3% foam concentrate
available for the first 15 minutes of the operation based on a spill area of approximately 3,000
sq. ft. In addition, reapplication of foam will normally be necessary to maintain an adequate
foam blanket.
Note: If 1% foam concentrate is available and used, approximately 72 gallons of foam
concentrate would be required for the first 15 minutes of the operations.



If you do not have the capability to safely and effectively implement and sustain this
strategy, defensive or non-intervention strategies should be pursued.
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EXAMPLE C: DERAILMENT WITH FIRE (HHFT TRAIN, MULTIPLE CAR
INVOLVEMENT, RELEASE, SPILL, WITH FIRE)


Implement emergency response plan.



Ensure the railroad is notified via their Emergency Contact Number.



Call the 24-hour emergency contact number for the shipper listed on the shipping papers
available from the train crew. If this information is not available from the train crew, contact
the Railroad Emergency Contact Number.



Contact CHEMTREC at 1-800-424-9300 if there is no emergency contact telephone number
listed for the shipper or other technical assistance is needed.



Conduct a hazard assessment and risk evaluation to determine the scope and magnitude of
the problem, resource requirements and response options. Do not overlook obvious
physical hazards that may be present such as damaged rail and other equipment that may
have sharp/jagged edges.



Conduct continuous air monitoring as appropriate.



Confinement operations (i.e., spill control tactics) are a priority to limit the size and spread of
the release – damming and diking may be required to limit the potential for the spill to
migrate beyond the immediate area and cause environmental damage.



If fire suppression strategies are selected, responders will need to refer to the ERG for
recommended isolation distances.



If fire suppression operations are initiated, responders need sufficient foam concentrate
supplies, adequate water supply, foam appliances, equipment and properly trained
personnel to effectively implement and sustain operations.



The resource requirements to safely and effectively respond to an incident of this magnitude
will exceed the capabilities of most emergency response organizations. In situations of this
nature, the amount of foam concentrate that is required to be available on-site to begin
suppression operations per NFPA 11 (2011 edition), -- for a spill scenario greater than one
(1) inch in depth, is approximately 26,000 gallons of 3% foam concentrate for the first 15
minutes of the operation based on a spill area of approximately 360,000 sq. ft. In addition,
reapplication of foam will normally be necessary to maintain an adequate foam blanket.

Note: If 1% foam concentrate is available and used, approximately 8,666 gallons of foam
concentrate would be required for the first 15 minutes of the operations.
NOTE: THE STRATEGY FOR THIS TYPE OF INCIDENT THAT PROVIDES THE HIGHEST
LEVEL OF SAFETY TO RESPONDERS IS DEFENSIVE TO PROTECT EXPOSURES OR
NON-INTERVENTION.
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8. CLEAN-UP AND POST-EMERGENCY OPERATIONS
•

Establish a decontamination corridor in the warm zone away from the contaminated area.
Ensure that all protective clothing and equipment is isolated for proper disposal and/or
cleaning.

•

Ensure proper decontamination of emergency personnel before they leave the scene.
Crude oil vapors can saturate protective clothing and be carried off-site. Personnel should
monitor for hazardous vapors before removing PPE.

•

Use a massive water rinse on the outer shell of protective clothing. Maintain appropriate
respiratory protection throughout the decontamination process.

•

Contain all runoff since it may contain harmful contaminants. Properly dispose of in
accordance with applicable federal, state and local environmental regulations.

•

Conduct a post-incident analysis to properly document the incident and identify follow-up
activities.
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PLEASE REMIND STUDENTS TO COMPLETE
AND SUBMIT THE COURSE EVALUATION
CHECKLIST LOCATED ON THE TRIPR WEBSITE

TRANSPORTATION RAIL INCIDENT PREPAREDNESS & RESPONSE: HIGH HAZARD FLAMMABLE TRAINS
INSTRUCTOR LESSON PLAN

CONTACT:
FOR ADDITIONAL QUESTIONS CONTACT:
U.S. DEPARTMENT OF TRANSPORTATION
PIPELINE AND HAZARDOUS MATERIALS
SAFETY ADMINISTRATION

1200 NEW JERSEY AVENUE, SE
WASHINGTON, DC 20590
PHONE: 202-366-1109
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