Rail Tank Car 101



Presenter Notes
Presentation Notes
Module Time: 20 minutes

Materials:
Training Guide to Ethanol Emergency Response DVD
     -Includes rail tank car specific video
Computer and projector/ screen
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Objective

Upon the completion of this module, participants should be able to
describe rail transport of hazardous materials, focusing on
denatured fuel ethanol.



Presenter Notes
Presentation Notes
Enabling Objectives
Describe general railroad statistics.
Describe the key attributes of the DOT117 type of rail tank car.
Identify a rail tank car that is transporting ethanol.
Describe common indicators that a rail tank car is not properly secured.

Ultimately, rail transport of hazardous material is safe however it is important that emergency responders become familiar with this mode of transport. This module introduced topics such as:
General railroad statistics
DOT117 general service tank car overview
DOT117 standard markings
DOT117 hazardous material placards for denatured fuel ethanol
Recognizing the various commonly used placards for ethanol
Safety equipment on the DOT117



Hundreds of operating railroads in the U.S.
Tens of millions of railcar shipments each year
Over a hundred thousand miles of track in U.S.
Over a million railcars in service
Over a hundred thousand employees



Presenter Notes
Presentation Notes
According to the Association of American Railroads, there are over 600 operating railroads in North America. The major North American freight railroads are: BNSF, Canadian National, CSX Transportation, CPKC, Norfolk Southern, Union Pacific. The U.S. railroads operate over 136,000 miles of track with over 25 million carloads and intermodal units shipped yearly. The railroads also employ approximately 140,000 employees making the rail business critical to the economy of the U.S.



Over a million loads of hazardous materials are shipped via rail
Ethanol is over a quarter of total number of hazmat shipments

About three-quarters of the transportation of ethanol is
conducted via rall

Ethanol is over one percent of all railroad shipments



Presenter Notes
Presentation Notes
Every day hazardous materials are transported by rail from coast to coast and border to border. The rail industry has an exceptional safety track record at 99.99% arrival without incident. However, natural disasters and other incidents do happen, it’s important that emergency responders are prepared in the event that a rail tank car becomes derailed or involved in an incident. 

The most common mode of transportation for denatured fuel ethanol leaving an ethanol production facility is via rail transport. It is estimated that near 70% of all ethanol produced today will travel via rail during the path to the marketplace. Rail transport can play a significant role in the everyday operations of an ethanol production facility. For example, a 100 million gallon plant situated on a rail line can easily expect to receive and ship an average of 36 rail tank cars per day. That entails receiving raw materials and process aides while at the same time shipping fuel ethanol and other co-products to customers. 
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Presenter Notes
Presentation Notes
Important aspects of the DOT117 tank car are shown in this picture. The DOT117, a U.S. Department of Transportation designation, rail tank car is considered a general purpose non-pressure tank car that may be used for hazardous and nonhazardous commodities. Currently, the most common type of rail tank car that transports denatured fuel ethanol is the DOT117 type of rail tank car. Other hazardous materials that are transported in DOT117 are other flammable products like petroleum products, crude oil and methanol. DOT requires that shippers of hazardous materials, such as ethanol, ensure that the packaging used for the shipment of ethanol is in proper condition for transportation. Rail tank cars are considered “packaging” by the DOT and therefore all shippers must ensure that the rail tank cars with loads or residues of hazardous materials are in good condition prior to offering them to the railroad for transportation.



Transportation via Ralil

DOT 117 Specification Car

Insulating Material
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Bottom Outlet Valve
Enhanced Handle Design

Safety enhancements of DOT Specification 117 Tank Car:

Full-height ¥z 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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Presenter Notes
Presentation Notes
Safety enhancements of DOT Specification 117 rail tank car:
Full-height 1/2 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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Presenter Notes
Presentation Notes
Federal regulations require that a rail tank car have a reporting mark and number. This reporting mark and number is unique to each rail tank car like a license plate is unique to each automobile. The rail tank car is required to be marked on both sides and both ends. Emergency responders may identify the contents of a rail tank car in an emergency situation from a safe distance by looking up the reporting mark and number and contacting the railroad emergency contact number, AskRail® app, train consist, etc. It is always advisable for emergency responders to use the description obtained from one of these methods as a comparison with the actual marking and placarding on the rail tank car. If there are differences, the rail carrier must be consulted immediately.

Below the rail tank car reporting mark and number is the load limit and light weight. The Load Limit abbreviated LD LMT is the maximum weight of lading that can be loaded in a railcar. The Light Weight is how much the rail tank car weighs when empty. The load limit is the sum of light weight plus the weight of the product. It is not to exceed that weight number. Load limit and light weight is stenciled in pounds and kilograms on every rail freight car. 
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Qualification Stencil
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Presenter Notes
Presentation Notes
The U.S. Department of Transportation regulates the required marking for the side of a rail tank car. 

A critical piece of information an emergency responder will need to obtain is the rail tank car specification information. For the image shown on this slide it is a DOT117 tank car. This is located on the right hand side of the tank near the end. This indicates that this rail tank car is a general service non-pressure tank car with a tank test pressure of 100psi. 

Below the specification information is the qualification stencil. This marking includes the last date of qualification and due date of next qualification. More importantly this is where an emergency responder can find information on the PRD (Pressure Relief Device). This rail tank car has a PRD which is a valve and it is set to discharge at 75psi. That means that if the pressure in the rail tank car gets above 75psi the valve will open up and relieve the pressure. Once the pressure is below 75psi the valve will reseat and seal off the rail tank car again.  

Note the location of the placard holder on the side of the rail tank car. All rail tank cars containing hazardous materials must be placarded on both sides and both ends. 
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A & B Ends
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Presenter Notes
Presentation Notes
Rail tank cars have two ends an “A” end and a “B” end.  The “B” end is distinguished by the end with the hand brake. The opposite end of the rail tank car is the “A” end. This image is the “B” end of this rail tank car.

Rail tank cars are also required to have essential tank car information, such as the capacity, to be marked on both “A” and “B” end. The capacity will be marked in gallons and liters because these rail tank cars also move into Canada and Mexico. As previously noted both ends and both sides will display the reporting mark and number along with a placard holder.
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Bottom Outlet Stencill

R BRI
| Ikl
OWNERSHIP SUBJECT T0 A i BOT GER \XLVE
IMPORTANT SECURITY AGREEMENT F ouosen| | AP
OI?SE:T(}%GOI%%E%ILO‘%-" FILED WITH THE SURF AC *ﬂ REMOVE LOCK PINS AT HANDLE AND/(VALVE
TRANSPORTATION BOARD PULL OUT TO ENGAGE
TURN (COUNTERCLOCKWISE)
BOT OPR VALVE ’ OPEN
T TO CLOSE:
HANDLE MUST BE LOCKED AND CHAINED ==l run o cLoconse)
|N CLOSED POS,TION BEFURE LOADING ] INSERT LOCK PINS AT HANDLE AND VALVE

VENT TANK WHILE UNLOADING

OUTLET INLET
STEM ADAPTER 1 1/8" SOCKET

RENEWABLE FUELS

TRANSPORTATION » COMMUNITY AWARENESS » EMERGENCY RESPONSE
ASSOCIATION



Presenter Notes
Presentation Notes
Additional critical information appears near the bottom outlet valve on the rail tank car. This information includes essential information on proper operation of the bottom outlet valve, securing procedure and proper venting techniques. Please note that this information may appear in a stencil or in a pictogram.
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Bottom Outlet Stencill
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Presenter Notes
Presentation Notes
Additional critical information appears near the bottom outlet valve on the rail tank car. This information includes essential information on proper operation of the bottom outlet valve, securing procedure and proper venting techniques. Please note that this information may appear in a stencil or in a pictogram.
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Placard Example

Key characteristics:

* Placard color
 Hazard class

* |dentification number



Presenter Notes
Presentation Notes
The most common placard used to designate denatured fuel ethanol is the UN1987 placard. Denatured fuel ethanol is categorized as a flammable liquid due to its flash point thus requiring a red flammable placard.  Flammable liquid products are designated as a Class 3 hazardous material. The most common hazardous material description and proper shipping name used for denatured fuel ethanol is “Alcohols, n.o.s. (not otherwise specified)”. This proper shipping name requires the identification number of “UN1987”.



Ethanol Placarding

Ethanol Shipping Information

Identification Ethanol Preferred Proper Common Ethanol
Number Concentration Shipping Name Blends

UN 1203 1% - 10% Gasoline E10

UN 3475 11% - 94% Ethanol & E15-E85
gasoline mixture

UN 1987 95% - 99% Alcohols n.o.s. Denatured Fuel
Ethanol, E95 - E98

UN 1170 100% Ethanol or E100
ethyl alcohol
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Presenter Notes
Presentation Notes
Here are the most common proper shipping names and identification numbers associated with the corresponding ethanol concentrations. This table covers the entire range of ethanol concentrations that could be transported in the United States and includes beverage alcohol designations such as the E100 designation.  

The right-hand column uses the industry common language of EXX, where XX represents the volume % ethanol expected in the product.



e Hand Brake

— Holds the ralil tank car in place

— Prevents the rail tank car from moving and possibly causing further
damage at incident site or harm to an emergency responder

 Air Brake

— If there is an incident, potential for a rapid release of air causing the
end of the rail tank car hose to strike an emergency responder



Presenter Notes
Presentation Notes
There are two types of braking mechanisms on the DOT117 tank car: hand brakes and air brakes. The hand brake is a mechanical style brake that is initiated through the wheel at the B end of the rail tank car. The air brakes are more effective braking however the rail tank car must be connected to an air supply, such as a locomotive. It’s important to recognize the air brakes components and hoses could be under pressure.
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Hand Brake
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Presenter Notes
Presentation Notes
Picture shows a fully released hand brake as indicated by the contrasting paint on the last three links of the brake chain and slack in the chain.



Air Brake
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Presenter Notes
Presentation Notes
This is presented as a FYI for emergency responders. This is a diagram of the air brake system that is located under the rail tank car.  
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Presenter Notes
Presentation Notes
The coupler is a device located on both ends of all railcars and locomotives in a standard location to provide means for connecting one rail car to another. The coupler uses a pivoting knuckle and internal mechanism that automatically locks when the knuckle is pushed closed either manually or by another coupler. The double-shelf coupler has a top and bottom shelf, the shelf is used to prevent the coupler from separating vertically and puncturing a tank head. Manual operation is needed to uncouple two railcars whose couplers are locked together.
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Presenter Notes
Presentation Notes
The wheels and suspension systems of a rail tank car are referred to as the “truck bolster” and “trucks.” The trucks align with the tank of the railcar at the truck center plate; the trucks and tank are held together simply through gravity. In the event of a derailment of a rail tank car, the trucks may separate from the tank, as seen in this rail incident site photo. A cup-and-saucer type arrangement between the bolster casting on the truck with the one on the car keep the parts aligned. A heavy steel centering pin is used to minimize the chances of a separation that might occur from track conditions.
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Protective Housing



Presenter Notes
Presentation Notes
Ethanol rail tank cars are equipped with a protective housing which protects the tanks valves. A DOT117 rail tank car is usually equipped with a 2-inch or 3-inch eduction line. This is the liquid line and has a pipe that goes to the bottom of the rail tank car.  Product can be loaded and unloaded from this line. Under the protective housing you will also find an air valve. This valve sits in the vapor space of the rail tank car. If an emergency responder is involved with an incident that has product coming out of the protective housing this is a good indication that a plug is loose or a valve is open. 

Emergency responders should anticipate cable seals on the protective housing and manway. 



5M

RENEWABLE FUELS TRANSPORTATION » COMMUNITY AWARENESS » EMERGENCY RESPONSE
ASSOCIATION



Presenter Notes
Presentation Notes
Rail tank car pressure relief devices (PRDs) prevent internal pressure build-up above a specified setting. They open to release pressure and then close. 

Shown here is a standard “typical” valve style pressure relief device (PRD). The PRD is typically located adjacent to the top manway on a DOT117 tank car. You can verify the PRD setting in the qualification stencil.
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Vacuum Relief
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Presenter Notes
Presentation Notes
Shown here is a type of vacuum relief valve, or “VRV”. The VRV is typically located adjacent to the top manway in the protective housing on a DOT117 tank car.  Most rail tank cars do not have a VRV.
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Presenter Notes
Presentation Notes
The manway is the large opening on the top of a DOT117 tank car. There are either 6 or 8 swing bolts that swing into place to secure the manway in the closed position. The manway is hinged on one side to allow for full open access to the interior of the rail tank car. The two bolts by the manway handle are safety bolts. These are the last two bolts to be disengaged when opening the manway and the first two to be engaged when securing the manway. The purpose of the safety bolts is to allow for depressurization and prevent the manway from uncontrolled opening should the bolts come loose. The diameter of the manway is typically 18” to 24” inches. Under the manway lid is a gasket which seals the lid to the rail tank car nozzle.
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Manway — Unsecured Bolts



Presenter Notes
Presentation Notes
This photo shows an unsecured manway. None of the manway swing bolt are engaged.
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Presenter Notes
Presentation Notes
If the manway bolts are not secured properly using lubricant and appropriate closing procedures, the bolts can come loose and there is a potential for release of product. A release of product can create an unsafe situation exposing risks to life, property and the environment. This type of incidental release of product is referred to as a Non-Accidental Release (N.A.R.).  



Manway
Loose bolts
Gasket deteriorated/ wrong type
Gasket misaligned
Gasket missing
Bottom outlet valve
Cap loose — valve open
Cap loose — valve closed
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Presenter Notes
Presentation Notes
Of the more than 1.5 million rail tank car shipments that contain a hazardous material each year, the ethanol industry accounts for more than 330,000 shipments. Although nearly all of these shipments originate and arrive at their destination in a safe condition, Non-Accident Releases (N.A.R.) do occur. The key to eliminating N.A.R. requires a high level process of securement to ensure leak-free performance. Industry is focused on eliminating these N.A.R. through quality control procedures and recommendations from AAR such as Pamplet 34. 
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Shipping Papers

Placards & shipping papers example:

Emergency
Contact
Information
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ASSOCIATION
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Presenter Notes
Presentation Notes
Shippers of hazardous materials via highway and rail must comply with U.S. Department of Transportation regulations to ensure that responders have an accurate description of transported hazardous materials. For both modes, the required shipping paper information for ethanol-related products include the amount shipped, the identification number, the proper shipping name, the hazard class, and emergency contact name and phone number. Remember that the contact number will provide 24x7 access to a person knowledgeable of the commodity and detailed information about the product. One of the most commonly seen response contacts is CHEMTREC® (at 1-800-424-9300). For highway transport, shipping papers will be in the cab near the driver. Rail transport requires that a crew member be in possession of the shipping papers. They will usually be carried by the conductor. They can also be obtained from each railroad by contacting their emergency phone number. Another source of shipping paper information is the AskRail® app.



AskRail®

10:37 10:37 10:38 10:38 il 56 &

Car Lookup : Car Lookup . Consist Results Consist Results pone

Enter Equipment ID ex: RAIX1102 RAIX1102 X

| am conducting a training search | am conducting a training search

. . . . LOCO 111 LOCOMOTIVE
Equipment ID is a set of letters (up to four) Equipment Details View Train

and a set of numbers (up to six) on the side of LOCO 1112 LOCOMOTIVE
: : 5 HAZARD
every freight railcar. To see a test railcar,

please search for the following equipment ID: RAIX 1101 EMPTY Car Information

RAIX 1102. Car Information
RAIX 1115 E ' ‘

EMPTY
TANK CAR
111AT00W1

e

=, RAIX 1102

LOADED
TANK CAR

Contents Contents

Quantity
Net Weight: 00 Pounds

Quantity UN1267
203,510 Pound-1 Tank

Proper Shipping Name
RAIX 1116 EMPTY ETHANOL /(“l\

1170
&)

Proper Shipping Name
PETROLEUM CRUDE
OlL

v

-

Hazard Class Packing Group
Il

Hazard Class
3

s
=

Q : Q

Car Lookup Railro. tac zardc ter Placz Car Lookup R

/IRFA TRANS

RENEWABLE FUELS TRANSPORTATION » COMMUNITY AWARENESS » EMERGENCY RESPONSE
ASSOCIATION



Presenter Notes
Presentation Notes
Through AskRail's app emergency responders can use a railcar’s ID search to see whether a railcar on a train is carrying hazardous materials, view the contents of the entire train and view emergency contact information for all Class I, Short Line railroads and Amtrak.

Here is the sequence of screens for determining commodity and emergency response information using AskRail®. Contact your local rail carrier to obtain access to this free app. 
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Additional Resources

Pipeline & Hazardous Materials Safety Admin. (PHMSA)

www.phmsa.dot.gov

Federal Railroad Administration (FRA)

www.fra.dot.gov

Association of American Railroads (AAR)
www.aar.org

Non-Accident Release Reduction Program (NAR)

Www.nar.aar.com

TRANSCAER®

www.transcaer.com

I GETR

www.askrail.us
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Presenter Notes
Presentation Notes
Additional resources are available at the listed websites.
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