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Introduction 
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Presenter
Presentation Notes
Speaker self-introduction, if delivered in person.



Disclaimer 

Neither API, AAR, ACC nor 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. 
  
Users of this training should not rely exclusively on the information contained in 
this training. Sound scientific and safety judgment should be used in employing the 
information contained herein.                                                                       
  
Where applicable, authorities having jurisdiction should be consulted. 
  
Neither API, AAR, nor ACC 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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Presentation Notes
Neither API, AAR, ACC, nor 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.Users of this training should not rely exclusively on the information contained in this training. Sound scientific and safety judgment should be used in employing the information contained herein. Where applicable, authorities having jurisdiction should be consulted.Neither API, AAR nor ACC 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.



Scope and Purpose 

This program is designed to give the first responder a basic understanding of 
crude oil that is being transported by rail tank car. The program will discuss the 
basics of hazard identification, tank car design, and emergency response 
considerations. 
 

Hazard 
Identification 

 

Tank Car  
Design 

Emergency 
Response  
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Presenter
Presentation Notes
The specific purpose of this program is to assist responders with the appropriate actions to be taken in the event of an incident involving crude by rail. Its scope is limited to giving specific information about initial and primary defensive or non-intervention operations.More advanced procedures require additional levels of training.



Objectives 

At the end of this program, the participant should be able 
to: 
• Understand the growth of crude oil by rail 
• Identify shipping papers used 
• Identify the information sources available for identification 
• Describe the benefit of the information from rail shipping papers 
• Recognize the markings used for identification of rail cars transporting 

crude oil 
• Describe the considerations to be taken during an incident  

involving crude oil by rail including: 
– Basic firefighting  
– Containing and confinement 
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Course Outline 

 Why crude oil by rail? 
 Recognizing the hazards 
 Understanding crude oil 
 Rail cars that carry crude oil  
 

 Fire response 
 Spill response 
 Incident command during a rail 

incident 
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Presentation Notes
This outline provides the structure for the rest of the course.



U.S. Crude Oil Production 

* Energy Information Administration estimate          Source: EIA 
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Presenter
Presentation Notes
The U.S. has seen dramatic growth in the production of crude oil domestically. This new production has changed the ways crude oil is moved throughout the country and how much travels by rail. 
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Source – AAR: https://www.aar.org/StatisticsAndPublications/Documents/AAR-Stats.pdf 

U.S. Crude Oil on Class 1 Railroads 
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Presenter
Presentation Notes
While movements of crude oil by rail have significantly increased over the past 6 years, the percentage of crude oil and petroleum products moving by rail is still relatively low as a percentage of all freight rail cargo.Originated carloads of crude oil on U.S. Class I railroads (including the U.S. Class I subsidiaries of Canadian railroads) rose from 9,500 in 2008 to 233,698 in 2012 to 407,761 in 2013.  Assuming, for simplicity, that each rail tank car holds about 30,000 gallons (714 barrels) of crude oil, the 407,761 carloads of crude oil originated by U.S. Class I railroads in 2013 was equivalent to just under 800,000 barrels per day moving by rail. According to Energy Information Administration data, total U.S. domestic crude oil production in 2013 was 7.45 million barrels per day.



Rail Safety Record 

Train Accidents with a Hazmat Release Thousand Hazmat Carloads Delivered 

9 Sources:  AAR Analysis of FRA Train Accident Database as of  July 2014. 
       ICC/STB Waybill Sample. 2013 Carloads from AAR, BOE Annual Report, Ex. 9. 
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Presenter
Presentation Notes
Railroads have a strong record for safely moving hazardous materials (HAZMAT). Since 1980, train accidents with a HAZMAT release have declined 84% while hazmat carloads have tripled.The movement of hazardous materials is highly regulated, involves specialized employee and local first responder training, and is done with the utmost care to reduce safety and security risks. The following section will provide the basic information first responders need to recognize potential hazardous material shipments and particularly those carrying crude oil. 



Hazard Recognition 

Chapter I 
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Presentation Notes
Upon arrival:Survey the incident from a safe distanceLocate and secure crew if possibleDetermine if hazardous materials are presentReview the shipping papersContact the railroad Container shape (i.e. tank car)PlacardsFire?Vapor cloud?If hazardous materials are present, consult reference materialEmergency Response GuidebookRailroad shipping papersProvide response informationResource for contacting shipper



Determine If HAZMAT is Present 

 Call the railroad emergency phone number (found here) 
 Identify specific hazardous materials 
 Find the train crew 
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Presenter
Presentation Notes
First responders should know what railroads are running through their area. Do you know who your local railroad is?Hyperlink is http://www.fmcsa.dot.gov/safety/rail-crossing/railroads-emergency-phone-numbers

http://www.fmcsa.dot.gov/safety/rail-crossing/railroads-emergency-phone-numbers


Recognizing a HAZMAT Shipment 

Placards are on both sides and both ends 

Sweet Sour 

Examples of crude oil placards 
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Presentation Notes
If HAZMAT is present, recognizing the placard is a quick way to determine the primary hazard of the commodity; in this case, flammability.  Note the hazard class 3 near the bottom of the placard.  The four digit number refers to the commodity.  In this example, 1267 is petroleum crude oil and 3494 is petroleum sour crude oil.Placard identification and cross referencing to the identification (UN/NA) number is a valuable way to identify the contents of tank car.  Placard information should be compared to the railroad shipping papers (proper shipping name and hazard class). 



Emergency Response Information 

13 

Presenter
Presentation Notes
Use readily available references to analyze the incident.  The Emergency Response Guidebook (ERG) provides general guidance for the initial phase of an incident. Contacting the shipper for product specific information is also recommended.The ERG is also available in an application for tablets and smartphones.



Railroad Shipping Papers 

Cars 
listed in 
order 

Box of 
asterisk 
identifies  

HAZMAT car 

DOT Proper 
Shipping 

Name (PSN) 
and 

information 

24-Hr  
emergency 

contact 
number for 

shipper 
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Presentation Notes
Railroad shipping papers are used to aid in your size upRailroad shipping papers are a list of all of the locomotives and cars, listed in the order they are on the trainRailroad shipping papers (aka Train List or Consist) are found with the Conductor in the lead locomotiveRailroad personnel are an invaluable resource in reading and understanding the railroad shipping papersRailroad shipping papers can also be obtained by contacting the railroads’ 24-hour emergency numberRailroad shipping papers:  List of all the cars, in order, on the trainSequentially listed followed by the car initials and numberNote number 1 is a buffer car (non-hazardous)  Identify cars transporting hazardous materialsLook for the box of asterisksBox of asterisks may have wording (i.e. ‘hazmat’, ‘dangerous’, ‘flammable’, etc.) or may be empty.  The key is the box of asterisks  Provide DOT shipping informationPackage type (TC = Tank Car)4 digit identification (UN/NA) number (1267 for a majority of crude oil)Proper shipping name (Petroleum Crude Oil)Hazard class (3 – flammable for crude oil)Packing group (PG I, II or III for crude oil)  Provide 24-hour emergency contact number for the shipper of the materialThe shipper is another valuable resource for commodity expertise
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Presentation 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. 



Example Emergency Response Information 
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Presentation Notes
The railroad shipping papers also provide response guidance for all of the hazardous materials on the train.  This information is found after the sequential list of all cars on the train.  An example is shown.



Types and Properties of Crude Oil 

Chapter II 
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Presenter
Presentation Notes
Understanding what crude oil is, its hazards and how it can behave under certain conditions is critical to accurately assessing and responding to an incident involving crude oil.Crude oil is a naturally occurring flammable liquid consisting of a complex mixture of hydrocarbons of various molecular weights, and other organic compounds, that are found in geologic formations beneath the earth's surface. Oil and gas are chemicals made from molecules containing just carbon and hydrogen. 



Comparison of Common Flammables 

 
Packing Group (PG) and Key Physical Properties of Common Flammable Materials 

 

  

PG I  
Crude Oil* 

PG II 
Crude Oil* 

PG III 
Crude Oil* 

Ethanol  
(PG II) 

Gasoline 
(PGI or II) 

Diesel  
(PG III) 

LPG 
(Propane) 

Boiling 
Point <95 oF >95 oF >95 oF 174 oF 

90 to  110 
oF 300 oF - 43 oF 

Flashpoint <73 oF <73 oF 
>73 to 

<140 oF 55 oF 
-36 to -50 

oF 125 oF - 156 oF 
*No two shipments (even from same well head or mine) will have the  exact same chemical and physical composition, flashpoints/boiling 
points and Packing Groups will vary. 
 

Table provided by BNSF 
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Presentation Notes
The identification number assigns a packing group classifying the regulated material further by the amount of risk each material poses during transportation. The packing group also determines the degree of protective packaging required.

http://www.ecfr.gov/cgi-bin/retrieveECFR?gp=1&SID=4a94c82f9d7eb19dfa734d9f2bd51007&ty=HTML&h=L&r=SECTION&n=se49.2.173_1121


Crude Oil Hazards 

Crude oil is not a refined product but consists of many 
constituent products.  
Primary concerns 
• Flammability 
• Volatility – similar to gasoline – confined space hazard 
• Hydrogen sulfide – headspace as well as open air 
• Benzene 
Secondary concerns 
• May contain known or suspected carcinogens 
Combustion byproducts 
• Oxides of carbon, nitrogen, and sulfur 
• Various organics – aldehydes, aromatics 
• Particulate matter/soot, polycyclic aromatic hydrocarbons 

This information is also available in the ERG 
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Presenter
Presentation Notes
Knowing about some of the hazards of crude oil will help you properly protect yourself, other responders, and the community.While the chemical composition of the crude oil should be obtained from the SDS, there are some key constituents of crude oil that you should be aware of.   Crude oil is flammable, as it has volatile components that can be a confined space hazard.  Some types of crude oil may also contain hydrogen sulfide, which smells like rotten eggs.  It is a poisonous gas that dissipates quickly in air.  The primary exposure method is inhalation.  Benzene is also found in crude oil, the primary exposure method is inhalation.  Proper breathing apparatus (SCBA/APR) should be worn to protect against exposure.   In past derailments involving crude oil, H2S has not been considered an issue but benzene has, especially in hot weather.  



Liquid Viscosity 

Liquid @ 68° F Viscosity (cP) 

Water 1 
Crude Oil (sg=0.855) 7.5 
Olive Oil 84 
Light Machine Oil 102 
Pancake Syrup 2,500 
Ketchup 50,000 
Peanut Butter 250,000 
Tar or Pitch 30,000,000,000 

Sources: http://www.eng.fsu.edu/~schreiber/uol/exp120/viscosity/viscosity_of_common_materials.htm, 
http://www.roymech.co.uk/Related/Fluids/Fluids_Viscosities.html 

Viscosity is a measure of a how easily a substance flows. 
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Presentation Notes
There are two other characteristics of crude oil that are useful to understand in a response.   The first is viscosity, 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 to the environment. The oil’s viscosity tells us how easily it will flow.   This is important in a response because faster moving oil may require sensitive receptor protection more quickly.  Oils with higher viscosity are more likely to sit on land surface, while less viscous oils are more likely to flow through the surface.    Because temperature has a major effect on a liquid’s viscosity, you will always see fluid viscosity measured with temperature.    The size 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; but if you heat the jar of maple syrup, the spoon is much easier to move.  



Classification by Specific Gravity 

“Weight” or Specific Gravity 
• Lighter crudes  

• Lower density 
• Low viscosity 

• Heavier crudes 
• Higher density 
• Higher viscosity 

 
Light 

 

 
Water 

 

 
Heavy 
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Presentation Notes
A crude oil’s viscosity will tell you how it might flow, but the crude oil’s specific gravity will tell you what its weight is compared to water.   This is important in a response – especially a response near a river or lake, 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.  



Crude Oil Tank Cars 

Chapter III 
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Presenter
Presentation Notes
As the many characteristics of the crude oil should be taken into account during a response, so also should the characteristics of the tank cars.



Non-Pressure Tank Cars 
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Presenter
Presentation Notes
Our primary focus will be on the typical tank cars used to transport crude oil, DOT-111. Non-pressure tank cars (also called general service or low-pressure tank cars) are built to transport low-vapor pressure commodities, including regulated (hazardous materials/dangerous goods), as well as non-regulated commodities.Note: there are variations in the construction of DOT-111 cars that are used to transport crude oil. However, with the variations, the focus is on where leaks can occur. 



Key Components of a Tank Car 
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Presenter
Presentation Notes
These are the key features which help prevent the release of contents when a railcar is damaged in an accident. Contact your railroad personnel for detailed information about a tank car.



Considerations for Fire Response 

Chapter IV- Site Assessment 
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Presenter
Presentation Notes
As we have learned, the primary hazard of crude oil is its flammability so we need to understand what is required if there is a derailment that involves the release of crude oil and the oil ignites.It is unlikely that an incident like this will happen in your community but that doesn’t eliminate the need for planning and training.   If this was your community and you responded, what would you need to know to protect public safety and what would you need to do to respond safely and effectively?Take a look at this picture.  If there were no hazardous materials involved in this derailment are there still dangers working on this site?  Yes.  In fact, injuries and illnesses from hazmat exposures at derailments are very rare.  We use our knowledge, training and personal protective equipment to protect us from hazardous material exposures.The physical hazards, such as shifting loads, stressed rail, moving equipment and heat and cold stress, underground and overhead hazards that can also cause injuries or fatalities at derailment sites.   So we can never look past the physical hazards and focus only on the chemical hazards.The responder should follow the authority having jurisdiction’s site assessment guidance (See slide 28-30).



PPE Considerations 

Respiratory protection 
• Skin protection 

• Flammability is the major influencer of PPE selection 
• If the potential for flammability exists, PPE choices are 

limited 
• No flammability – many more options 

• Eye protection 
• Splash protection 
Glasses, goggles, or face shield depending on the  

job task 
• Guidance for PPE  

• Response to these incidents can be found in the NFPA standards, 
OSHA regulations, and the AHJ SOP/SOG 
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Presentation Notes
Before choosing the proper personal protective equipment we need to consider the exposure.   Exposure is one of the hazards presented by the chemicals that may be encountered and the activities that may be required.  As a first responder the primary concern is protection from fire.  Structural firefighter’s clothing will provide protection from fire exposure and a self-contained breathing apparatus provides protection from inhalation exposure from smoke, benzene and hydrogen sulfide that may be present.  Railroad crews and clean-up contractors that will be called on to clean up the environment may need to consider level C protection if skin exposure to crude oil is likely and flammable atmospheres are not likely.



Air Monitoring During a Crude Oil Incident 

Provide air monitoring in the community and work 
areas surrounding the crude oil release. 
 
 Reasons for air monitoring: 

• Worker safety 

• Safety of the community near the incident 

• Assessment of potential problems 

• PPE selection 

• Compliance with regulatory standards and guidelines 
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Presentation Notes
During a derailment that involves the release or potential release of hazardous materials the railroads and their contractors will conduct air monitoring to quantify the exposures to the workers and the community.  This air monitoring data along with data that may be used to decide whether appropriate protective actions are necessary, workers are protected, personnel protective equipment is appropriate and that responders are complying with regulatory health and safety standards and guidelines.



 Spill fires   
running and pooled 

 Fire impinging on car(s) 
 Pressure fire 

three dimensional fire  

 Fire/product release  
from pressure relief devices 

 Breached car  
with crude inside of car on fire 

 Fire duration 

Fire Assessment-Crude Rail Cars 

Leak 

Fire 
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Presentation Notes
When conducting a size-up of a derailment, if you can do so safely, determine:If the crude oil is running and pooling, is it possible for the flow of crude oil to spread to structures or storm sewers?Are there pool fires under or impinging on tank cars? Can you hear or see pressurized gas releasing from the car or you can see crude oil, which may be on fire, leaking from the tank cars?Can you see flames arising from burning vapor from holes in breached cars?How long has the crude been burning?



Potential Rail Car Failure 

Heat 
Induced 
Tears 

DOT 111 tank cars involved with intense pool fires or torch 
fires are subject to immediate failure.  
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Presentation Notes
It is imperative that the results of the assessment are shared with railroad and local responders, as there is a potential that the rising temperature and pressure of the crude oil in the tank along with thermal weakening of the tank car metal may result in a catastrophic failure of the tank car. Currently, the DOT 111 tank car fleet used for crude oil and other flammable liquids generally does not have fire protection insulation blankets (commonly referred to as thermal blankets). Therefore, 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 in 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 actions.  It is extremely important that you are aware of this phenomenon.  Avoid rushing-in, and always think safety!



Site Assessment 

Evaluate the risk vs. benefits and the capability to 
intercede prior to engagement. 
 
 Potential hazards: 

• Rail car failure 
• Respiratory hazards 
• Physical site hazards  
• Potential for boil over 
• Slop over/froth over 
• Fire type 

This information is also detailed in the ERG, see slide 13  
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Presentation Notes
After the size-up you need to determine what actions, if any, you should take.  In some locations it may be appropriate to let the fire burn rather than take offensive actions. However, though the probability is low, there always is the possibility of a boil over.  A boil over could occur when water that has accumulated in the bottom of the tank car boils and suddenly pushes the crude oil out of holes in the car.  Therefore, it is imperative that the locations where responders set up are chosen with the understanding that a boil over is possible.Inhalation (e.g. smoke, incomplete products and the products of combustion) hazards should be considered. Remember that you should use the same RECEO strategy as any other fire but also make sure to understand the properties of crude oil will dictate your response and that only foam should be used to attempt to extinguish crude oil pool fires.Crude oil rail fires follow the same strategy as any fire – RECEOS.



Strategic Objectives 

 RECEOS 
• Rescue 
• Exposures 
• Confine/Contain 
• Extinguish 
• Overhaul 
• Salvage 
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Presentation Notes
As you know RECEOS stands for Rescue, Exposures, Confine and Contain, Extinguish, Overall and Salvage. 



Rescue/Life Safety  

Protective Actions: 
2012 DOT Emergency 
Response Guidebook 

 

 
“If tank, rail car or tank truck is involved  

in a fire, ISOLATE for 800 meters  
(1/2 mile) in all directions; also, consider 

initial evacuation for 800 meters  
(1/2 mile) in all directions.” 
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Presentation Notes
As with any immediate rescue actions, a risk-benefit analysis along with capability needs to be quickly and judiciously evaluated. Our first responsibility is always to protect the public.  For crude oil, the DOT Emergency Response Guidebook states “If tank, rail car or tank truck is involved in a fire, ISOLATE for 800 meters (1/2 mile) in all directions; also, consider initial evacuation for 800 meters (1/2 mile) in all directions.”  It should be understood that this is a general guideline.  Every incident is unique and the situation and location will dictate the isolation and evacuation distances.  If you are unsure whether the evacuations and isolations distances are prudent, consult available resources including the railroad or the shipper (emergency contact telephone numbers are listed on the shipping papers).



Chapter V – Response Operations 

Considerations for Fire Response 

Defensive Operations  
Offensive Operations 

 

Non-intervention 
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Presentation Notes
Now that you have the public protected you need to decide the next step.  Should you conduct defensive operations, offensive operations or non- intervention?  Defensive actions are conducted to insure the incident does not spread causing additional property damage or threat to the public.  Offensive actions are conducted in an attempt to extinguish the fire.Non-intervention is to allow the crude oil to burn until the bulk of the crude oil has been consumed in the fire and the railroad responders and their fire fighting contractors decide to extinguish the remaining fires.  



Defensive Operations Considerations 
 
 Cooling Tank Cars 
 

• Is cooling from a distance beneficial? 
• Are all exposures outside the exclusion zone? 
• Can an adequate water supply be maintained? 
• Can the fire water runoff, if used, be contained or 

diverted to minimize impact to the environment? 

Fire Response – Extinguish 
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Presentation Notes
One of the defensive actions that you could take is to cool tank cars that are being impinged by fire.  Before you decide to attempt to cool tank cars you need to ask several important questions.  Is there a benefit to cooling cars from a distance, meaning can you deliver water to the target and is there a risk to your personnel?  Are there other exposures that you need your resources to protect, such as structures, grass and trees that could cause the fire to spread?Do you have an adequate water supply and can it be maintained?Finally, most crude oil and burning crude oil will float, so if you start cooling tank cars you need to control the run off so that you are not spreading the fire or enlarging the footprint of the incident causing the environmental damage to increase.  



Defensive Operations – Concerns 

Cooling crude oil rail cars adjacent to the fire can 
decrease the possibility of car failure such as a heat 
induced tear. 
 
 Cooling water should be directed: 

• At the point of flame impingement first 
• On the vapor space of tank cars adjacent to the fire 

exposure from radiant heat 
 

 For extended operations (long burn times) or when the 
ability to reach needed areas of the car(s) is limited, 
remote unstaffed monitors should be considered 
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Presentation Notes
If you choose to take action, one of the first objectives would be to cool cars to minimize the potential of a heat induced tear.  If a tank car has already been breached, the tank cannot build pressure so a heat induced tear is not possible.  Therefore, you do not need to cool tank cars that have holes in them.For cars that do not have holes, the cooling water should be placed on the vapor space, which is the top of the car, and at the point of the flame impingement. Remote unmanned monitors are recommended for extended operations.



Defensive Operations – Concerns 

Cool Adjacent Cars 
 

 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 evaporating 
 Lack of effective cooling may result in rising 

pressure within the tank (increasing sounds may 
be noted) 
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Presentation Notes
Never allow water or foam to get inside a breached tank.  Water in breached tank cars can lead to a dangerous slop over, froth over or boil over.You will know if cooling of a tank is effective when the water spray is not evaporating on contact with the tank.  Cooling may NOT be effective when you hear a loud, shrill noise much like air escaping from a gas station hose, which would be from the tank’s pressure relief device, or if you see blisters being formed in the steel on top of the tank car. These are clear indications you should consider pulling back.



Fire Response– Contain/Confine 

Cool Run-Off 
 
 Evaluate potential down stream impacts of crude oil on fresh  

water intakes, sewers, and water bodies 
 If burning crude oil enters a storm sewer 

• Consider the use of fire fighting foam to extinguish  
(ref. NFPA 11) 

 If non-burning crude oil enters a storm sewer 
• Conduct air monitoring to determine the quantity of 

flammable vapors and H2S 
• Evaluate the use of foam in the sewer to reduce 

flammability 
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Presentation Notes
Control Run-OffGenerally, crude oil floats on water and will burn on water.  It is imperative that you understand specifically where the crude is flowing.  You need to know if it is possible that crude oil has entered a storm sewer or may enter a storm sewer.  Crude oil getting into storm sewers may cause the buildup of explosive concentrations of flammable vapors. It may also cause the spread of contamination great distances, and if it enters municipal treatment plants, could cause significant damage.    Also, could crude oil enter other water ways? It is very important to determine if there is a way that you can keep the crude oil and run off safely contained at the source or can the spilled crude oil and run off be diverted away from exposures and sensitive environmental areas?  Using diking, damming and retention techniques can be effective ways to isolate and direct crude oil spill flows.



For Offensive Operations 
 

 Class B foams are recommended in NFPA 11 as the extinguishing 
agent of choice on crude oil spill/pool fires (NFPA 11 is the standard 
for foam application). 
 

 Dry chemical is an effective extinguishing agent for crude oil fires.  
 

 Railroad track structure, tank car position, and other obstructions  
as well as weather conditions can impact foam effectiveness. 

 

Fire Response – Extinguish 
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Presentation Notes
If the decision has been made to take offensive actions and try to extinguish the crude oil fires, 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 be 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. 



Additional Key Considerations for Offensive Operations 
 
 Do you have the necessary amount of adequately trained and 

protected responders available? 
 Do you have clarity on the type of fire – spill/pool vs. three 

dimensional? 
 Do you have enough of the correct extinguishing agent, equipment, 

and trained personnel? 
• Foam concentrate 
• Dry chemical 

 Can you maintain a post suppression foam blanket to prevent  
re-ignition? 

 Do you have a large enough sustainable water supply? 

 

Fire Response – Extinguish 
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Before you attempt offensive actions you must make sure you have enough properly trained responders in order to have a safe operation.  Also, a thorough recon of the site is very important to make sure all of the fires are pool fires and that there is not crude still leaking out of tank cars causing three dimensional fires.  Before conducting offensive actions you need to determine whether:you have enough foam or dry chemical can apply it in the correct application rate using the right methods If you are successful in extinguishing the fire a significant concern should be re-ignition. Prior to applying foam all metal surfaces near the pool fires need to be cooled to prevent re- ignition due to the crude’s auto ignition temperature.   Also, foam needs to be reapplied to maintain the blanket.  Clearly, you must have a large enough water supply to sustain operations and prevent re-ignition.All fire departments should evaluate their current capabilities and determine whether or not they have the means to properly mitigate a rail car incident in their jurisdiction. NFPA 11 provides guidance to make this determination. 



 Monitoring for Flammable Vapors 
• Once the fire is extinguished, monitoring for flammable vapors, 

which can cause re-ignition, and toxic atmospheres should be 
conducted even with a foam blanket. 

 Reapplication of Foam  
• Reapplication of foam may be necessary for an extended time 

during remediation.  

 Foam-blanketed Area 
• NFPA 11 recommends responders not enter a foam-blanketed 

area, disturbing the intact blanket, unless absolutely necessary. If 
this is necessary, foam lines should be actively utilized to 
maintain a robust foam blanket. 

Fire Response – Overhaul 
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Finally the last step is overhaul.  Remember re-ignition is a dangerous possibility. Continuous air monitoring should be conducted to determine LEL and H2S levels.  Reapplication of the foam blanket may be necessary.  Also, it is not recommended that you allow responders to enter a foam blanketed area because it could cause the escape of flammable vapors, which increase the probability of re-ignition.  However, if it is imperative that responders enter a foam blanketed area, foam lines should be continuously used to maintain a robust foam blanket.



Considerations for Oil Spill Response 

Chapter VI 
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After life safety has been addressed and a response strategy has been determined (defensive, offensive, non-intervention), responders should focus on confinement to the smallest, safest possible area without exposure and to limit additional public impact. It is also critical that first responders are aware of the resources of the railroad and some of the techniques that the railroads and their contractors may use to contain or mitigate any crude oil that escapes from the rail cars.



Guiding Principles for Oil Spill  
Preparedness and Response 

Industry follows a set of guiding principles that  
allows the response community to achieve a rapid,  
well-managed, and unified response effort: 

Protect the safety & 
health of people 

Stop the source 
of a spill as quickly 

as possible 

Minimize 
environmental & 

community impact 

Minimize oil  
getting Into water in 
onshore scenarios 

ONSHORE 
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To achieve a rapid and effective response, there are several guiding principles that industry follows. These principles are meant to support the protection of our most critical environmental and community assets. Additionally, we recognize that most fire departments likely will not have the equipment to perform these strategies, but we share them as the oil spill response organizations typically employ them.  Your local knowledge of the area in which an event occurs will greatly assist the response organizations.Guiding principles include: Prioritize the safety and the health of people,Stop the source of a spill as quickly as possible, Minimize environmental and community impact,Minimize oil getting to shore in offshore scenarios, andMinimize oil getting into the water in onshore scenarios.



Oil Spill – Basic Info 

http://www.oilspillprevention.org 

 What  type of oil was spilled? 
 Where was it spilled? 
 Where is it going? 
 What will it impact? 
 When will it impact? 
 What should be done about it? 
 How much was spilled?  
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These are the questions that need to be asked in order to effectively respond to an oil spill.   Understanding what was spilled and where it is spilled will help determine how one should respond to it. Oil spilled on water will behave differently than oil spilled on land.  Oil spilled on water will flow with the current and wind.  Oil spilled on land will move, but it will be slow moving and will follow the contours of the land.  Responding to oil spills on land and water may be similar but fundamental to responding appropriately is understanding how the oil will behave.

http://www.oilspillprevention.org


Tactics and Strategies 

Secure the perimeter 
• Eliminate ignition sources 
• Establish air monitoring 

Stop the source of a spill as quickly as possible 
• Close valves, plug holes 

Minimize environmental and community impact by  
limiting the amount and the spread of oil that has spilled 

• Berms, trenches etc. 

Minimize oil getting into the water 
• Damming, diking, diverting, or retention  

Minimize the spread of oil 
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To achieve a rapid and effective response, there are several common tactics and strategies. These are intended to support the protection of our most critical environmental and community assets. Several of these tactics and strategies include: Protecting the safety and the health of people by securing the perimeter, eliminating ignition sources, establishing air monitoring Stopping the source of a spill as quickly as possible, for example by closing valves, plugging holes, etc.Minimizing environmental and community impact by limiting the amount of oil spilled and limiting the spread of oil that has spilledMinimizing oil getting into the water in onshore scenarios using damning, diking techniquesMinimizing the spread of oil that reaches water – booming ,etc.



Oil Spill on Land 

Containment: 
Dikes, Berms and Dams 
 Embankment structures built from existing terrain used  

to exclude oil from sensitive areas (e.g. waterways) 
are most effective before oil arrives. 
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When oil is spilled on land, one of the top priorities is to minimize the spread of product both horizontally and vertically. Response strategies include dikes, berms, dams, trenches and pits which will be used based on time, environment and equipment availability.Dikes, berms, and dams typically require the use of heavy equipment to position material to contain spilled product near a spill site or to divert it away from any sensitive areas. They can be constructed with hand tools or earth moving equipment from existing soil, gravel, or available aggregate. Consult with relevant jurisdictions or land owners if permits or permission is required. If done properly, these strategies can be very effective in minimizing or stopping the flow of product towards sensitive areas. 



Oil Spill on Land 

Containment: 
Trenches and Pits 

 Constructed with earth moving 
equipment to collect free flowing 
product on land 
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Additional response options to consider for containment of spills to land are trenches and pits. These are also constructed using earthmoving equipment down-slope of the spilled product to concentrate oil for recovery. Pits are more suitable for soil types that will not support a shear wall structure and typically require an impermeable layer of material to prevent contamination of the substrate. Trenches are used in soil types that will support a steep wall and will concentrate the spilled oil for recovery operations.



Oil Spill to Water – Booming 

Booming is used to contain product or protect sensitive 
areas, under certain environmental and operational 
conditions, with four basic strategies: 

 Containment Booming – Booming strategy used in little or no  
current to isolate a spill, control spreading, concentrate the oil,  
and to facilitate its recovery. 

 Exclusion Booming – Strategy used to exclude slicks from  
sensitive shorelines and/or amenities. With the addition of  
sorbent material, booms can also be used to collect oil. 

 Diversion Booming – One or more boom strings can be positioned  
to divert a slick to a shoreline area that’s suitable for recovery. 

 Deflection Booming – Boom is deployed at an angle to a drifting  
slick to deflect oil away from sensitive areas or to a collection point.  
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Booming strategies are used to minimize the spread of spilled oil on water and concentrate it for recovery. In slow moving, low current environments, these strategies can be extremely effective. Although responders may refer to booming strategies differently, four basic types are containment, exclusion, diversion, and deflection. Current speeds, type of crude oil, time of day, mooring systems, worker safety, flammability, etc. should all be considered before booming operations are undertaken. 



Incident Command 

Chapter VII 

48 



Preparing for Response 

A detailed contingency planning and preparedness process  
is made up of the following core components: 

The preparedness process allows for potential scenarios, enabling  
a rapid and effective response in the event of an incident. 

Perform Training  
and Exercises 

Stakeholder Engagement with Governments, Communities, and Industry  

Identify 
Potential Events 

Plan Scenarios Develop 
Response 
Strategies 

Provision 
Resources 

Preparedness 
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The contingency planning and preparedness process allows organizations to identify and plan for spills of any magnitude. Incorporated within this process are training and exercises, as well as the principles of Tiered Preparedness and Response, which enable the industry to appropriately provision resources to facilities or regions to enable response escalation based on prior planning. Industry believes that a well-prepared and well-practiced response strategy significantly increases the likelihood of an effective response operation. Developing partnerships with railroads, shippers is critical to preparing and planning for potential events



Working with the Railroads – ICS Integration 

Railroad emergency responders are trained in and 
prepared to operate using NIMS/ICS. 

• In the Unified Command, the senior transportation officer or designee  
will act as the lead railroad official with the lead agency Incident 
Commander. 

 

ICS and Rail Personnel 
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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 a 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. 



Railroad ICS 

The four major organizational components one 
encounters in a typical railroad ICS structure 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.  
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The National Incident Management System, or NIMS, provides the foundation needed to ensure that we can work together when responding to a large event. Using NIMS allows us to work together to prepare for, prevent, respond to, recover from, and mitigate the effects of crude by rail incidents. The four typical organizational components of the railroad industry easily fold into the mandated ICS.  Discuss typical RR organization and core business functions:	1) Transportation	2) Mechanical	3) Engineering	4) Safety / Risk Management



Incident Command System 

Public Safety ICS 

Safety 
 

PIO 
 

Operations 
 

Finance 
 

Planning 
 

Logistics 
 

Incident Commander 
 

Railroad Incident Management 

Safety 
 

PIO 
 

Transportation 
 

Risk Management 
 

Mechanical 
 

Engineering 
 

Senior Transportation Officer 
 

HAZMAT/ Dangerous Goods Group 
Environmental Group  

Law Enforcement  
Safety & Regulatory Affairs 

Risk Mitigation Group 
Public Affairs Group 

Damage Prevention and Freight Claims 
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In order to facilitate integration by key stakeholders the railroads have trained staff and organized their response to align with common ICS terminology and organizational structures used in FEMA’s ICS and NIMS training. More recently railroads have begun implementing NIMS when responding to multi-agency, multi-jurisdiction incidents.   



Unified Command 

Fire Branch Railroad Branch 

Municipal Fire Chief Senior Transportation Officer 

Joint Safety Joint PIO 

Planning Operations Logistics Finance 

Rescue Fire 
Mechanical 

Engineering 

Transportation 

Risk Management 
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In the event of a large emergency where the local, state or federal responders initiate a unified incident command, railroads would place a senior representative in the command staff and develop the appropriate subject matter expertise within the Operations Section.  This railroad branch could consist of a branch director (normally the senior operating officer), who leads the Operations, Mechanical, Engineering and Risk Management (Claims, Environment, HAZMAT, Police) Divisions.  The fire branch maintains their normal fire and rescue division of ICS. 



In Summary 

Chapter VIII 

 Protect the public 
 Contact the railroad 
 Secure the scene 

 Assess the hazards 
 Respond accordingly 
 Coordinate response  

actions with the railroad 
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Lifesaving and life safety are the critical elements in a response, but must be executed with an understanding of the potential hazards in any incident. First responders should utilize the information provided in this training to help make their assessment and to decide what the safest option is, for themselves and the communities. Responders should also always contact the impacted railroad as soon as possible. The railroads, and often the shippers and consignees, have significant resources and expertise ready and able to bring to a response. While it is always the goal of the rail and oil industries to never have an incident occur, it is also our goal to ensure first responders are prepared with the knowledge they need if one does. 



Resources 

 Emergency Response Guidebook 
 http://phmsa.dot.gov/pv_obj_cache/pv_obj_id_7410989F4294AE44A2EBF6A80ADB640BCA8E4200/filename/ER

G2012.pdf 

 National Incident Management System (NIMS) 
 http://www.fema.gov/national-incident-management-system 

 CHEMTREC® 
 http://www.chemtrec.com/ 

 TRANSCAER® 
 http://www.transcaer.com/ 

 NFPA 472 - Standard For Competence Of Responders To Hazardous  
Materials/Weapons Of Mass Destruction Incidents 
 http://www.nfpa.org/codes-and-standards/document-information-pages?mode=code&code=472 

 NFPA 11 – Standard for low-, medium-, and high-expansion foam 
 http://www.nfpa.org/codes-and-standards/document-information-pages?mode=code&code=11 

 NFPA 1851 - Standard on Selection, Care, and Maintenance of Protective 
Ensembles for Structural Fire Fighting and Proximity Fire Fighting 
 http://www.nfpa.org/codes-and-standards/document-information-pages?mode=code&code=1851 

 OSHA 29 CFR 1910.120-Hazardous waste operations and emergency response 
 https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=standards&p_id=9765 55 
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Some additional resources that provide additional or more detailed information related to the topics in this training have been provided. 

http://phmsa.dot.gov/pv_obj_cache/pv_obj_id_7410989F4294AE44A2EBF6A80ADB640BCA8E4200/filename/ERG2012.pdf
http://phmsa.dot.gov/pv_obj_cache/pv_obj_id_7410989F4294AE44A2EBF6A80ADB640BCA8E4200/filename/ERG2012.pdf
http://www.fema.gov/national-incident-management-system
http://www.chemtrec.com/
http://www.chemtrec.com/
http://www.transcaer.com/
http://www.nfpa.org/codes-and-standards/document-information-pages?mode=code&code=472
http://www.nfpa.org/codes-and-standards/document-information-pages?mode=code&code=11
http://www.nfpa.org/codes-and-standards/document-information-pages?mode=code&code=1851
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=standards&p_id=9765
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