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Scope of Work  
 

 
PURPOSE 
The purpose of this document is to ensure that all parties involved with the 
preparations and operations of executing railcar washouts and bulk transportation 
vessels cleaning services; at mobile and CG on-site locations have a clear 
understanding of the full process and utilize the best practice for executing this 
procedure. This will reduce the risk of potential damage to equipment and material 
releases onsite and/or (mobile) the customer’s location. 
 

 
SCOPE 

             This document will detail in full the entire process of (railcar/bulk transportation) 
vessel wash outs.  
             Details include: 

1. Tank classification and specification  
2. Tank Car Safety Systems 
3. Tank Car Stenciling and Markings 
4. Non-pressure Tank Cars 
5. Pressure Tank Cars 
6. Cryogenic Liquid Tank Cars 
7. Guidelines for Initial Emergency Response 
8. Glossary of Railroad & Tank Car Terms 
9. Worksite Securement (Pre-service) 
10. Air-monitoring  
11. Confined Space Permitting/Entry 
12. Washing activities 
13. Termination of Confined Space Permit  
14. Railcar/vessel release (back in Service) 
 

 
• BACKGROUND 

Given the varying characteristics of the different commodities being transported and the 
shipper’s differing needs and uses, it is impossible to cover all the various types of tank cars 
and fittings used. The illustrations and details within this document are intended to provide a 
general overview of tank car types, characteristics, and typical fittings. Most common types of 
single-unit tank cars (a tank car tank mounted on, or forming part of, a railcar structure) 



SOP No.:  SOP-OP-204                              

Revision:  Original 

Effective Date: 1/31/2023                    

currently used to transport both regulated (hazardous materials/dangerous goods) and 
nonregulated commodities which do not require placards. All railroad tank cars are built to 
specifications, standards, and requirements established, implemented, and published by the 
U.S. Department of Transportation (DOT), Transport Canada (TC), and/or Association of 
American Railroads (AAR). These specifications, standards, and requirements address tank 
car design, type, and thickness of material required to be used in construction, types of fittings, 
welding procedures, inspection, maintenance, repair, and quality assurance system 
requirements.  
 
 

Section 1: Tank Car Classification & 
Specifications  
 

DOT, TC, and the AAR have established specifications for the design, 
construction, testing/qualification, repair, and maintenance of tank cars. The tank 
car’s specification requires it to be stenciled on both sides of the car. The following 
information defines the lettering. A sample specification appears on the next page.  

 

 
 

Current tank car specifications consist of the following information in order of 
presentation. Further explanation of this information is found on the following 
pages.  

 
• Authorizing agency  
• Class designation  
• Delimiter letter  
• Tank test pressure in pounds per square inch gauge (psig)  
• Material of construction when that material is other than carbon steel.  
• In this position, “W” denotes fusion welding, and “I” indicates use for designated PIH/TIH material.  
• Fittings, linings, materials  
 

o Specification: DOT-111A100ALW1  
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Components of the Specification Marking 
 

1. Authorizing Agency  
2. AAR: Association of American Railroads  
3. DOT: U.S. Department of Transportation  
4. TC: Transport Canada (replaced Canadian Transport Commission (CTC))  
5. Class number: The term “class” is a three-digit number used to identify general 

groupings of tank cars. A “class designation” usually includes several specifications 
and is made up of the authorizing agency followed by the three-digit class number, 
such as Class DOT-111, Class TC-111, or Class AAR-211. 
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• Non pressure Tank Car Classes  
o DOT-111: Insulated or uninsulated carbon steel, alloy (stainless) steel or aluminum 

tank.  
o DOT-115: Insulated with a carbon or alloy (stainless) steel or aluminum inner 

container (tank) and a carbon steel outer shell (tank, not jacket). Also referred to as a 
tank-within-a-tank.  

o DOT-117: Insulated or uninsulated carbon steel tank with jacketed thermal protection, 
full height head shields, and top fittings protection; a bottom outlet is optional. 
Additional information regarding Class-117 tank cars is contained in Section 4: Non 
pressure Tank Cars.  

o AAR-206: Insulated with an inner container (tank) and carbon steel outer shell (tank, 
not jacket), similar to Class-115 tank cars. Also referred to as a tank-within-a-tank. 

o AAR-211: Insulated or uninsulated, like Class-111 tank cars.  
 

• Pressure Tank Car Classes  
o DOT-105: Insulated carbon or alloy (stainless) steel.  
o DOT-109: Insulated or uninsulated, carbon steel or aluminum.  
o DOT-112: Insulated or uninsulated, carbon or alloy steel.  
o DOT-114: Insulated or uninsulated, carbon or alloy steel. 
o DOT-120: Insulated carbon steel or aluminum.  

 
• Cryogenic Liquid* Car Classes  
o DOT-113: vacuum insulated with an alloy (stainless) steel or nickel alloy inner tank 

and carbon steel outer tank, not jacket.  
o AAR-204: vacuum insulated with an inner alloy (stainless) steel tank and carbon steel 

outer tank, not jacket. These tank cars are similar in concept to Class-113 tank cars.  

 
 
 

 
3. Delimiter Letter: On pressure and non-pressure tank cars, the letter A separates the 
class from the tank test pressure and has no meaning. However, on pressure and some 
non-pressure tank cars, the delimiter letter is an indicator of tank head puncture 
resistance and/or thermal protection systems. On cryogenic liquid tank cars, the 
delimiter letter indicates the authorized lading loading temperature. On Class-117 tank 
cars, the delimiter letter corresponds to the tank cars as constructed (J), performance 
(P), or retrofitted (R) status.  
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• Non-pressure or Pressure Tank Cars  
 
o A – No significance.  
o J – Equipped with a thermal protection system that is covered by a jacket and tank 
head puncture-resistance system.  
o S – Equipped with tank head puncture-resistance system.  
o T – Equipped with a thermal protection system that is not covered by a jacket (the 
thermal protection material is sprayed directly onto the tank’s surface) and tank head 
puncture-resistance system. Although authorized, not found currently in transportation.  
 
• Cryogenic Liquid Tank Cars  
 
o A – Authorized for minus 423°F loading.  
o C – Authorized for minus 260°F loading.  
o D – Authorized for minus 155°F loading. 
 
• Class-117 Tank Cars  
 
o J – Constructed to Class-117A specification.  
o P – Existing non pressure tank car that meets performance standards for a Class-
117A.  
o R – Existing non pressure tank car that has been retrofitted to conform to the 
prescribed retrofit or Class-117A performance standards.  
 
4. Tank Test Pressure: The next set of digits is the tank test pressure in psig; 
typically, 20 to 40% of the tank’s burst pressure. For non-pressure tank cars, test 
pressures are specified as 60 or 100 psig; however, some manufacturers test 100-pound 
tanks to 165 psig, because they are equipped with 165 psig pressure relief devices 
(PRD), which equates to 33% of the tank’s 500 psig burst pressure. For pressure tank 
cars, test pressures range from 100 psig to 600 psig. For cryogenic liquid tank cars, 
tank test pressures range from 60 psig to 120 psig.  
 
5. Material of Construction (other than steel): The letters AL appearing after the 
tank test pressure indicate that the tank was constructed of aluminum. For other 
materials of construction, no letters or numerals are shown.  
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6. Fusion Welding: The letter W following the tank test pressure, or the letters AL 
indicates that the tank was constructed using fusion welding. All tank cars are currently 
constructed using fusion welding. 
 

 
 
 
 

6. Fittings, Linings, and Materials: For non-pressure tank cars, the numeral following 
the W will indicate the tank’s material of construction, requirements for insulation or 
interior lining, and options for a bottom outlet or bottom washout. For tank cars 
constructed of aluminum, the W will be prefaced by the letters AL. Class-117 tank cars 
do not have a numeral following the W.  
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Section 2: Tank Car Safety Systems 
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Tanks built prior to October 1, 1997, having a minimum burst pressure of 500 psig or less may 
be equipped with reclosing valve(s) having an STD pressure of no less than 14.5 percent of the 
minimum burst pressure, but no more than 33 percent of the minimum burst pressure. For 
example, on a tank with a 60 psig tank test pressure (240 psig) minimum burst pressure, the 
pressure relief valve must be set between 38.8 (35) and 79.2 (80) psig. 
 
For a non-reclosing safety vent, the rupture disc must be designed to burst at a pressure equal 
to the greater of either 100 percent of the tank’s test pressure or 33 percent of the tank’s burst 
pressure. For example, on a tank car with a 100 psig tank test pressure (500 psig minimum 
burst pressure), the disc must burst at the greater of 100 psig or 165 psig (33% of 500 psig); 
therefore, the disc must be designed to burst at 165 psig.  
 
For a combination pressure relief device/valve, the breaking pin must be designed to fail or the 
rupture disc burst at the pressure prescribed for a reclosing PRD or PRV. Further, the reclosing 
PRV must be set to discharge at a pressure not greater than 95 percent of the STD pressure. 
For example, on a tank car with a 500 psig tank test pressure (1250 psig minimum burst 
pressure), the breaking pin must fail or the rupture disc must burst between 75 and 412.5 psig, 
and, depending upon the pin or disc’s fail point, the reclosing valve must be set to discharge 
between 71.25 and 391.9 psig.  
 
The type of PRD and the start-to-discharge (STD) pressure of a reclosing pressure relief 
device or the burst pressure of a rupture disc or breaking pin (in psi) must be applied to the 
tank's qualification stencil (see page 24). When a rupture disc or breaking pin is used in a 
combination pressure relief device/valve, the pressure shown is that of the rupture disc or 
breaking pin.  
 
Tank cars transporting carbon dioxide and nitrous oxide are equipped with three types of 
PRDs: (1) a reclosing PRV having a STD pressure not exceeding 75 percent of the tank test 
pressure, (2) a non-reclosing safety vent designed to burst at a pressure less than the tank test 
pressure, and (3) two regulating valves set to open at a pressure not to exceed 350 psig on a 
500 psig test pressure tank or 400 psig on a 600 psig test pressure tank. In addition, the final 
discharge of each PRD must be piped outside of the protective housing. Under no 
circumstances should these discharge pipes be plugged or otherwise blocked.  
 
Cryogenic liquid tank cars transporting atmospheric gases are equipped with one or more 
pressure relief valves, safety vents/rupture disc devices, and regulating valves. The regulating 
valve is normally set to limit internal pressure to no more than 25.3 psig under ambient 
temperature conditions. Some tank cars may have a second safety vent/rupture disc device in 
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series with the first. They are connected to the tank by means of a crossover valve so that only 
one safety vent/rupture disc device is on-line at a time. 
 

 
 

Section 3: Tank Car Stenciling and Markings 
 
There is a considerable amount of information required by DOT, TC, and/or AAR to be 
stenciled or marked on the exterior of a tank car. There are standards as to the location and 
size of the required stenciling.  
 
The information most useful is the tank car’s reporting mark (also called initials) and the car 
number. The reporting mark, usually three to four letters, identifies the car’s owner (marks 
ending with an X denote that the car is not owned by a railroad) and is followed by up to six 
digits, e.g., AARX 332621. The reporting mark and number are the tank car’s unique identifier 
and are required to be marked on each side of the car to the far left of center and in the center 
of each end.  
 
Many tank cars are also marked with the reporting mark and number on the top of the car 
and/or diagonally positioned on the ends. In an emergency, you may identify the contents of a 
car, from a safe distance, by looking up its reporting mark and number on the shipping 
papers/shipping documents (paper or electronic) or with the use of the AskRail App (see 
Section 7: Guidelines for Initial Emergency Response for more information).  
 
Stenciled below the reporting mark and number will be the tank car’s load limit (LD LMT) 
and light weight (LT WT). The load limit is the maximum weight of lading that may be loaded 
into the tank car. The light weight is the weight of the tank car when empty. The tank’s 
volumetric capacity, in gallons and liters, is stenciled centered on each end. (The capacity may 
also be shown in imperial gallons.)  
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The tank car’s specification is required to be marked on both sides to the far right of center. 
The following information can be used to identify the type and characteristics of the tank car. 
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Section 4: Non-pressure Tank Cars 
Non-pressure tank cars (also called “low pressure” or “general service” tank cars in the 2020 
Emergency Response Guidebook), Classes DOT/TC-111, 115 and 117 and AAR-206 and 211, 
are used to transport a wide variety of liquid and solid regulated (hazardous materials/ 
dangerous goods) as well as nonregulated commodities. The most common non-pressure tank 
cars in use today are Class DOT-111 and Class AAR-211.  
 
Class-111 tank cars made of carbon or alloy (stainless) steel are required to have a minimum 
shell thickness of 7/16 inch, and those made of aluminum are required to have a minimum 
shell thickness of 1/2 inch (60 psig tank test pressure) or 5/8 inch (100 psig tank test pressure). 
Regardless of the material of construction, Class-111 tank car tanks with a 60 psig tank test 
pressure are required to have a minimum burst pressure of 240 psig, and those with a 100 psig 
tank test pressure are required to have minimum burst pressure of 500 psig.  
 
Class-117 tank cars are designed primarily for the transportation of Class 3 (flammable 
liquid) materials; and the tanks are required to be constructed of AAR TC-128 Grade B 
normalized carbon steel, with a minimum thickness of 9/16 inch. The tank test pressure is 100 
psig, with a burst pressure of 500 psig. Class-117 tank cars must have a tank head puncture 
resistance system consisting of full-height head shields at least 1/2-inch thick and a thermal 
protection system covered by a metal jacket of not less than 11 gauge (approximately 1/8 inch) 
thick (tank insulation is optional). A reclosing pressure relief device and top fittings must be 
protected. If equipped with a bottom outlet, the operating handle must be removed before 
movement, or the valve must be designed with a protection safety system to prevent 
unintended actuation during train accident scenarios.  
 

 
 
Class-211 tank cars are like Class-111 tank cars, and, with certain exceptions, must be built 
in accordance with the applicable DOT/TC specification, e.g., a specification AAR-
211A100W1 tank car must be built to the requirements for a specification DOT-111A100W1 
tank car. The main differences between an AAR tank car and its DOT/TC specification 
counterparts are:  
                        • Class-211 tank car tanks require only partial post-weld heat treatment at the 
time of construction.                Class-111 carbon and alloy (stainless) steel tanks and welded 
attachments must be post-weld heat treated as a unit. Tank car tanks made of aluminum are not 
allowed to be post-weld heat treated.  
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• Class-211 tank car tanks constructed of carbon and alloy (stainless) steel do not require 
radioscopic examination of welded joints; however, welded joints of aluminum tanks must be 
examined.  
 
• Additional/special fittings on AAR cars to meet user needs.  
 
Most non-pressure cars have a low-profile manway nozzle on top of the tank, equipped with a 
gasketed hinged and bolted manway cover. The cover is opened for loading/unloading or for 
access into the tank for maintenance. Other styles of manway cover (such as those on sulfuric 
or hydrochloric acid tank cars) are semi-permanently attached to the manway nozzle and are 
equipped with a small gasketed hinged and bolted fill hole with a cover that is opened for 
loading or unloading.  
 
 
 
Loading and unloading fittings are typically located in the general area of the manway and are 
often enclosed within a hinged combination housing called a protective housing by DOT 
regulations. Some nonpressure tank cars may be equipped with a protective housing like those 
used on pressure tank cars to provide additional protection for the valves and fittings.  
 
All Class-117 tank cars, and some other non-pressure tank cars, are equipped with a protective 
housing like those used on pressure tank cars to provide additional protection for the valves 
and fittings.  
 
On non-pressure tank cars, the top-mounted loading/unloading equipment will usually include 
a 2- or 3-inch liquid eduction line (located along the centerline of the tank). The liquid 
eduction line consists of a liquid valve (or other closure) and eduction (or siphon) pipe that 
extends to the bottom of the tank. The eduction pipe may extend into a sump.  
 
A sump is a formed depression (or bowl) in the bottom of the tank where the lading will drain, 
allowing more complete emptying of the tank.  
 
There may also be a smaller eduction line (typically 1-inch), called an air inlet, used to 
introduce a compressed gas (e.g., air and nitrogen) to pressurize the tank for unloading through 
the liquid eduction line. This device may also be used to vent the tank during loading or 
unloading.  
 
Other fittings may include a vacuum-relief valve, a 1/4-inch sample line, and/or a gauging 
device (either a magnetic ball style or a fixed-length telltale pipe with a control [needle] 
valve). The interior of the tank may be equipped with an outage gauge (at the manway nozzle) 
indicating vacant or vapor space in the tank, usually graduated in inches of outage.  
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On non-pressure tank cars in some services (e.g., sulfuric acid), the liquid eduction line and air 
inlet fittings may not have control valves because they are closed with pipe caps, plugs, or 
blind flanges.  
 
PRDs (reclosing pressure relief valves or non-reclosing rupture disc devices/safety vents) may 
be attached to the top of the tank on separate nozzles or attached to the manway cover.  
 
Non-pressure tank cars in some corrosive services will often have the manway plate face and 
fittings flange faces rubber lined. However, due to advances in coating and lining materials, 
some non-pressure tank cars in corrosive service may have metal-based, hard coated, or hard 
polymer-lined manway plate or fittings flange faces and components of material suitable for 
the service.  
 
Non-pressure tank cars may have insulation (typically fiberglass, mineral wool blankets, or 
foam) applied over the tank and enclosed within a metal jacket. Per regulation, the jacket must 
be not less than 11 gauge (approximately 1/8 inch) thick.  
 
Jacketed insulation is used to moderate the temperature of the lading during transportation; 
e.g., to keep the lading cool or warm, depending upon its characteristics and the season of the 
year or as an aid in heating the product for unloading.  
 
 
In addition to insulation, some non-pressure tank cars in flammable liquid service have been 
equipped with thermal protection and Class-117 tank cars are required to have a thermal 
protection system (insulation is optional).  
 
Jacketed tank cars can be recognized by one or more of these visible indicators:  
          1. Flashing (shroud or cover) over the body bolster or tank bands.  
          2. Flat appearance of ends or indented sections on sides of tank car.  
          3. Rough appearance of visible welds, including lap welds, with welds generally thinner 
than tank weld. 
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Except for certain specifications, non-pressure tank cars may be equipped with bottom outlet 
valves for loading or unloading. These valves may be ball, wafer-sphere, or butterfly style 
valves that are operated from beneath the car. They may also be plug or clapper style valves 
that are operated from the top of the tank.  
 
The top-operated bottom outlet valve is an internal plug valve that is mounted on the bottom of 
the tank. The valve is attached to a rod that passes up through the tank and through a stuffing 
box body on top of the tank. The stuffing box body is equipped with a combination cover and 
wrench (T-wrench or cone) used to open and close the valve.  
 
Certain specification non-pressure tank cars may be equipped with a bottom washout that can 
be removed to facilitate cleaning of the tank’s interior. It is not used in loading/unloading 
operations.  
 
Depending upon their projection from the bottom of the tank shell, bottom discontinuities 
(bottom outlets, blind flanges, washouts, and sumps) applied to stub sill tank cars may be 
required to have bottom fittings protection. 
 
Typically, this protection is provided by attaching skids to the bottom of the tank to protect the 
fittings in the event of a derailment. Some non-pressure tank cars are also equipped with skids 
to protect their top fittings.  
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Tank cars may also be equipped with interior or exterior heater coils. Prior to unloading, 
steam, hot water, or hot oil lines are attached to the coil inlets and outlets. As the heating 
medium circulates through the coils, it heats the liquid or melts solidified ladings, such as 
phosphorus, sulfur, wax, and asphalt, to facilitate unloading. Interior heater coil inlet and 
outlet pipes are required to have caps or plugs applied during transportation. Exterior heater 
coils do not require caps, and the car must be stenciled “EXTERIOR HEATER PIPES – NO 
INLET OR OUTLET PIPE CAPS REQUIRED”. Some non-pressure tank cars are equipped 
with electric-resistance heater systems in place of heater coils.  
 
Non-pressure single-unit tank cars may be divided into compartments by inserting ellipsoidal 
heads into the tank shell (heads must be concave to the lading of each compartment) or by 
joining separately constructed tanks to make a single car structure. Each compartment will 
have its own loading/unloading fittings and PRD. Compartments must be identified 
numerically, beginning with the B-end (the end of the car with the hand brake wheel) 
compartment as number 1 and numbered consecutively toward the A-end (the end without the 
brake wheel). 
 

 
 
Class-115 and Class-206 non-pressure tank cars have an inner container (tank) constructed of 
carbon steel, alloy (stainless) steel, manganese molybdenum steel, or aluminum. The inner 
tank is supported within an outer shell (tank, not jacket).  
 
The annular space between the inner tank and outer tank contains insulation. These cars are 
commonly referred to as tanks-within-a-tank as the outer tank is constructed in the same 
manner as the inner tank; it is not merely a metal jacket covering an insulated tank.  
 
For Class-115 tank cars, the outer tank may be fabricated of the same materials authorized for 
inner tanks and must be at least 7/16-inch thick. For Class-206 tank cars, the outer tank must 
be fabricated from carbon steel. They may be divided into compartments, have a 60-psig tank 
test pressure, and, in addition to loading/unloading and pressure relief devices, they may be 
equipped with a bottom outlet and/or bottom washout. These tank cars are normally used to 
transport temperature-sensitive commodities that require a highly efficient insulation system.  
 
The illustrations on the following pages show typical non-pressure tank cars and their valve 
and fittings arrangement. Individual tank car arrangements may vary based upon product 
service and/or the equipment manufacturer. The nomenclature used in some illustrations may 
not always be consistent with that used in the text of the Field Guide. 
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Section 5: Pressure Tank Cars 
 
Pressure tank cars, Classes DOT/TC-105, 109, 112, 114, and 120, are used to transport 
liquefied compressed gases, poison/toxic inhalation hazard (PIH/TIH) materials, reactive 
materials, and/or corrosive materials requiring additional protection. There are no equivalent 
AAR-type pressure tank car specifications.  
 
Minimum tank plate thickness ranges from 1/2 inch to 11/16 inch for steel tanks (depending 
on tank diameter and tensile strength of the plate used) and 5/8 inch for aluminum. Depending 
upon the specification, pressure tank cars have burst strengths from 500 psig to 1500 psig.  
 
Class-105 insulated carbon or alloy (stainless) steel or aluminum pressure tank cars are 
designed for top loading and unloading. Bottom outlets and washouts are prohibited. Tank test 
pressures range from 100 psig to 600 psig. These cars may be equipped with tank head 
puncture resistance and thermal protection systems.  
 
Class-109 insulated carbon steel or aluminum pressure tank cars are designed for top loading 
and unloading. Bottom washouts are authorized; however, bottom outlets are prohibited. Tank 
test pressures range from 100 psig to 300 psig. There are very few Class-109 tank cars in 
service.  
 
Class-112 insulated or uninsulated carbon or alloy (stainless) steel pressure tank cars are 
designed for top loading. Bottom outlets and washouts are prohibited. These cars may be 
equipped with tank head puncture resistance and wrapped with thermal protection systems. 
Tank test pressures range from 200 psig to 500 psig.  
 
Class-114 are insulated or uninsulated carbon or alloy (stainless) steel pressure tank cars with 
tank test pressures of 340 or 400 psig. These cars may be constructed of noncircular cross 
section, and, except for the PRD, the valves and fittings may be located somewhere other than 
the top of the tank.  
 
Class-114 cars may be equipped with bottom outlets and washouts, and tank head puncture 
resistance and thermal protection systems. Currently, those in service are similar in appearance 
to Class-112 tank cars. No noncircular cross section tank cars are in service.  
 
Class-120 tank cars are insulated steel or aluminum pressure tank cars with tank test pressures 
of 100 to 500 psig. Like Class-114 tank cars, they may have valves and fittings located 
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somewhere other than the top of the tank and may be equipped with bottom outlets and 
washouts and tank head puncture resistance and thermal protective systems.  
 
One tank car manufacturer has built several specification DOT-120J200W tank cars for the 
transportation of flammable liquids. These tank cars are similar in appearance to Class-117 
tank cars, except the hinged and bolted manway cover is contained within a protective 
housing. These tank cars operate under a DOT Special Permit and Canadian Safety Permit-
Rail.  
 
Pressure tank cars are most readily identifiable by the presence of a protective housing on top 
of the tank (not to be confused with an expansion dome applied to obsolete non-pressure tank 
cars).  
 
 
 
The loading/unloading fittings and the PRD (PRV or combination PRD) will be mounted on a 
manway cover or pressure plate and enclosed within the protective housing. Some tank cars in 
refrigerant gas or certain corrosive service may have a bottom outlet, bottom washout, and a 
hinged and bolted manway cover enclosed within a dome-shaped housing. Unlike non-
pressure tank cars, which may be loaded or unloaded using an open system, pressure tank cars 
are loaded and unloaded using a closed system, i.e., the tank is not opened to the atmosphere 
during the process. The manway cover or pressure plate is removed only for maintenance 
purposes at a tank car repair facility. Although rare, pressure tank cars may be equipped with 
heater coil systems.  
 
Typically, in addition to the PRDs, a pressure tank car will have two liquid eduction lines 
running along the tank’s longitudinal centerline with the valves facing the ends with eduction 
pipes reaching to the bottom of the tank and at least one vapor eduction line with the valve 
facing the side of the tank car with an eduction pipe extending only into the top of the tank.  
 
The valves for liquid and vapor eduction lines are commonly called angle valves (so called 
because product flow through the valve is at a right angle to the flow through the eduction 
line). The angle valves may be either plug or quarter-turn ball style valves. Instead of angle 
valves, some pressure tank cars are equipped with ball valves designed for vertical flow of the 
product. Depending upon the tank car’s service, the following additional fittings may be found 
mounted on the pressure plate:  
 
• Sample Line: may be used to obtain a sample of the tank’s lading for laboratory analysis. 
The device consists of an open pipe extending into the tank that may or may not go to the 
bottom and is closed with a control (needle) valve on the outside. To obtain a sample, a hose is 
connected to the control valve’s port, with the other end attached to a container for the sample 
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(usually a small, compressed gas cylinder). When the control valve is opened, lading will flow 
into the container.  
 
The sample line valve may also be used to attach a pressure gauge to determine the pressure 
within the tank. Because the sample line’s pipe may not extend completely to the bottom of 
the tank, it cannot be relied upon to determine if there is any liquid remaining in an empty 
tank. 
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• Excess Flow Valves: required by governmental regulations for certain commodities. An 
excess flow valve (not to be confused with a check valve that only allows flow in one 
direction) is a device that closes automatically against the outward flow of the contents of a 
tank in case the external closure valve is broken off or removed during transit.  
 
Excess flow valves may be equipped with a bypass feature that allows for pressure 
equalization. Excess flow valves are neither designed nor intended to stop the flow of a tank 
car’s contents in the event of a failure of a loading/unloading system’s piping or hoses.  
 
For commodities that have a primary or subsidiary hazard of Division 2.1 (flammable gas) 
material hazard, the interior (eduction) pipes for the loading and unloading valves and sample 
devices must be equipped with excess flow valves. Tanks transporting PIH/TIH materials must 
have excess flow valves under the liquid valves. (See “Alternative Fittings Package” for 
exceptions, page 42.)  
 
 
Although not required by regulation, pressure tank cars transporting other commodities may 
be equipped with excess flow valves; e.g., a tank car may be in dual service, wherein it 
transports LPG (Division 2.1) requiring excess flow valves during part of the year and 
anhydrous ammonia (Division 2.2), which does not require excess flow valves, during other 
times of the year.  
 
Fittings for the Most Common Commodities Shipped in Pressure Tank Cars  
 
Liquefied Compressed Gases (e.g., propane, butane, and propylene), vinyl chloride, 
butadiene, and anhydrous ammonia:  
• Two liquid eduction lines along the centerline of the tank with the eduction valves pointing 
towards the ends of       the car each with an eduction pipe reaching to the bottom of the tank.  
• One vapor eduction line with the eduction valves pointing to the side of the car with an 
eduction pipe extending    only into the top of the tank.  
• Pressure relief valve.  
• Thermometer well.  
• Sample line.  
• Magnetic gauging device.  
 
Chlorine and Sulfur Dioxide:  
• Two liquid eduction lines along the centerline of the tank with the eduction valves pointing 
towards the ends of the car.  
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• Two vapor eduction lines with the eduction valves pointing to the sides of the car. A limited 
number of tank cars equipped with a dual valve fittings package may be found with one 
instead of two vapor eduction lines 
• Combination pressure relief device (breaking pin or rupture disc beneath a pressure relief 
valve).  
• No gauging device, sample line, or thermometer well.  
 
Carbon Dioxide:  
• One liquid eduction line with an eduction valve and one vapor eduction line with an eduction 
valve along the centerline of the tank with the valves pointing towards opposite ends of the 
car. Typically, these eduction valves will be identified on a plate inside the protective housing 
or by the letters L (for liquid) and V (for vapor) applied to the interior wall of the protective 
housing.  
• Two pressure regulating valves.  
• Pressure relief valve.  
• Safety vent/rupture disc device.  
• Two or more fixed-length, telltale outage gauges.  
• Thermometer well 
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Failure is deemed to occur when the deformed protective housing contacts any of the service 
equipment, or when the tank retention capability is compromised.  
 
After December 31, 2020, tank cars manufactured with non-normalized steel for head or shell 
construction may not be used for the transportation of PIH/TIH materials.  
 
Alternative Fittings Package and Tank Car Designs for PIH/TIH Materials  
 
Over the years, various industry groups have researched alternative fittings and tank car 
designs for PIH/TIH materials with the objective of identifying features that provide an 
equivalent or improved level of safety. Some of this research resulted in alternative designs 
that may be seen in service. Alternative Fittings Package. 
 
As an alternative design for top fittings rollover protection on DOT/TC specification tank cars 
transporting PIH/TIH commodities, a limited number of tank cars are equipped with a “dual 
valve fittings package” that prevents the release of product from any top fitting in the case of 
an accident where any fitting would be sheared off or otherwise damaged.  
 
The primary differences with the alternate dual valve fittings package compared to the 
traditional chlorine fittings arrangement include:  
 
• Tank cars are equipped with one vapor valve instead of two. In this case, the PRD is located 
where the second vapor valve would have been located.  
• Each liquid and vapor valve is equipped with a spring-loaded check valve underneath the 
pressure plate instead of an excess flow valve under each liquid valve. When closed, the 
spring-loaded check valve provides the positive seal during transport as described above.  
• The combination PRD is equipped with a rupture disc embedded in the pressure plate, which 
provides the positive seal described above, instead of a breaking pin or rupture disc located 
underneath the pressure plate.  
 
See the illustrations on page 49 for examples of these devices.  
 
Alternative Tank Car Design  
 
This design involves a concept (referred to as a “tank-within-a-tank”) wherein the “outer tank” 
is only anchored to the “inner” (commodity) tank at the nozzle, and the bottom of the inner 
tank rests on cradles within the outer tank. DOT SP-15036 and Transport Canada SR-10521 
has been authorized to transport chlorine in a tank car design alternative to the DOT/TC 
specifications. 
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Section 6: Cryogenic Liquid Tank Cars 
 
Cryogenic liquid tank cars, Class DOT/TC-113 and Class AAR-204, are vacuum-insulated 
tank cars having an inner tank within an outer tank, not a jacket.  
 
The inner tank is constructed of alloy (stainless) steel. The outer tank is constructed of carbon 
steel, 7/16 inch to 9/16 inch thick with 1/2 inch to 9/16-inch-thick heads. Cryogenic tank cars 
are designed to transport refrigerated liquefied gases having a boiling point colder than minus 
130°F at atmospheric pressure including liquid hydrogen, oxygen, ethylene, nitrogen, 
methane/liquefied natural gas (LNG), and argon.  
 
The annular space between the inner and outer tanks has a vacuum drawn and is equipped with 
an insulation system using an alternating wrap of multiple layers of aluminum foil and paper 
or granular perlite. These tank cars are frequently referred to as Thermos® bottle tank cars.  
 
The insulation system (designed for the commodity being transported and meeting specified 
performance standards) and vacuum controls the rate of heat input for normal transportation 
time periods. 
 

 
 
Specification DOT/TC-113A60W tank cars have a design service temperature of minus 
423°F, a minimum burst pressure of 240 psig, and a tank test pressure of 60 psig.  
 
Specification DOT/TC-113C120W tank cars have a design service temperature of minus 
260°F, a minimum burst pressure of 300 psig, and a tank test pressure of 120 psig. 
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Specification AAR-204W tank cars must meet the specification requirements for Class-113 
tank cars, with some exceptions. The minimum required burst strength is 240 psig, with a 60 
psig tank test pressure. Specification AAR204W tank cars are not authorized for Division 2.1 
(flammable gas) materials. 
 
 
 
 
 
Cryogenic liquid tank cars are required to have two liquid-level gauges. One gauge measures 
the liquid level in the inner tank (this gauge may be a portable gauge that does not move with 
the car) and the other gauge, a fixed-length dip tube set, indicates the maximum allowable 
liquid level for the allowable filling density. In addition, the car must be equipped with a 
vapor-phase pressure gauge to indicate the pressure within the inner tank.  
 
The cars must be equipped with various PRDs for the protection of the tank assembly and 
piping system. The discharge of the PRD must be directed away from operating personnel, the 
car structure, trucks, and safety appliances; e.g., steps, handholds/grab irons, and handrails.  
 
The inner tank must be equipped with at least one PRV and at least one safety vent (rupture 
disc device), which may be replaced by an alternate PRV. The car may also be equipped with 
a pressure control device (regulator valve) and mixing device to control the routine release of 
vaporized lading during transportation. Tank cars in liquid hydrogen service must be equipped 
with a device that will instantly ignite any hydrogen that is discharged through the PRDs. The 
outer jacket/tank must be equipped with a system to prevent buildup of pressure within the 
annular space.  
 
The loading/unloading valves and other fittings are required to be enclosed within a protective 
housing (not to be confused with protective housings on pressure tank cars), which appears to 
be a box or cabinet. The protective housing(s) is located on both sides, at one end or, in rare 
cases, on the top of the car. The housing(s) must be adequate to protect the fittings from direct 
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solar radiation, mud, sand, adverse environmental exposure, and mechanical damage incident 
to normal operation.  
 
The protective housings for the fittings must be equipped with precautionary instructions for 
the safe operation of the equipment during storage and transfer operations and must include a 
diagram of the tank and piping system with the various gauges, control valves, and PRDs 
clearly identified, and their location indicated. In addition, all valves and gauges must be 
clearly identified with corrosion-resistant nameplates.  
 
In addition to other stenciling, cryogenic liquid tank cars must be stenciled “DO NOT HUMP 
OR CUT OFF WHILE IN MOTION” and “VACUUM JACKETED” on both sides in 
lettering at least 1 1/2 inches high. Typical Class DOT/TC-113 Tank Car (Cryogenic Liquids) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Typical Class DOT/TC-113 Tank Car (Cryogenic Liquids) 
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Characteristics:  
 
• Vacuum-insulated tank with an alloy (stainless) steel inner tank at least 3/16-inch thick, 
supported concentric within a carbon steel outer tank at least 7/16-inch thick (for DOT-
113C120-W9 tank cars, the minimum thickness is 9/16- inch)  
• Piping systems for vapor venting and transfer of lading, and with pressure relief devices 
(PRV and rupture disc), controls, gauges and valves in a fittings compartment (box or cabinet) 
located on either both sides, at one end, or on top of the car.  
• Vacuum jacketed – perlite or “super insulation”. 
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Section 7: Guidelines for Initial Emergency Response 
 



SOP No.:  SOP-OP-204                              

Revision:  Original 

Effective Date: 1/31/2023                    

 
 
 
 



SOP No.:  SOP-OP-204                              

Revision:  Original 

Effective Date: 1/31/2023                    

 

 
 
 



SOP No.:  SOP-OP-204                              

Revision:  Original 

Effective Date: 1/31/2023                    

 
 
 
 
 



SOP No.:  SOP-OP-204                              

Revision:  Original 

Effective Date: 1/31/2023                    

 



SOP No.:  SOP-OP-204                              

Revision:  Original 

Effective Date: 1/31/2023                    

 
 
 
 



SOP No.:  SOP-OP-204                              

Revision:  Original 

Effective Date: 1/31/2023                    

 



SOP No.:  SOP-OP-204                              

Revision:  Original 

Effective Date: 1/31/2023                    

 
 
 
 



SOP No.:  SOP-OP-204                              

Revision:  Original 

Effective Date: 1/31/2023                    

 



SOP No.:  SOP-OP-204                              

Revision:  Original 

Effective Date: 1/31/2023                    

 
 
 

Section 8: Glossary of Railroad & Tank Car Terms 
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Minimum PPE requirements  
Such as; 
 
are met or exceeded. Atmospheric monitoring is performed prior to any entry and is 
continuous until all entrants have exited the space as well as continues air ventilation. 
Respiratory protection is provided and used in accordance with OSHA and NIOSH standards. 
Fall protection is provided and used in accordance with OSHA and NIOSH standards.  
 
 
1) Upon arrival all cars will have the manual brake set, chocks applied to the wheels and a 

grounding cable connected from a preset/verified grounding rod to the car.  
a) Fall protection and respiratory protection are put into place while accessing the top of 

the car.  
b) The manway, at the top of the car, is then opened to allow for natural ventilation.  
c) Natural ventilation is allowed. If needed a Ventilation fan will also be utilized.  

2) Primary and secondary containments are positioned below the car and the drain is opened.  
a) Residual liquid is allowed to drain.  

 
3.         Heavy buildup of solidified product is removed by Steam Cleaning at the temperature 
listed with the SOW. If residual product is left over then entry will be made to remove/ 
Vacuum or dig out.  

a. Solvent is applied if change of service and allowed to dissolve 
the product and can also be injected while the steam cleaning 
process is conducted. If not a change of service moves to Step 4 

b. Repeat steps 3 and 3a.  
4. The interior of the car is washed with high pressure and temperature water.  
a. Spot cleaning of the interior may be necessary.  
5. The exterior of the car is spot cleaned of any product that may have come into contact with 
the shell and/or drain.  
6. All waste product that is removed from the car is vacuumed from the primary containments.  
a. All waste is transferred, from the vacuum system, into a waste tank or drum.  
i. Waste is removed from the site for disposal. Railcar Cleaning Checklist and Procedures  
o Prior to work commencing; ensure all documentation has been gathered for the tank 
scheduled for cleaning; the commodity SDS’s. hazards and that the physical description 
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matches the visual appearance of the commodity, the tank car shopping instructions for defects 
noted that would affect the safe access to the top of the car and operation of valves.  
o Conduct JHA with onsite cleaning crew and finding of step 1. Discuss responsibilities 
related to the Confined Space Entry Program and Railcar cleaning responsibilities.  
o Check for safety and personal protective equipment (PPE) that is required. Check car to see 
if product stenciling /Placards matches the paperwork for that specific car designated for 
cleaning.  
o Prior to any venting of the tank car; check the wind direction via windsock on site to ensure 
odors and flammability concerns are controlled. Don PPE, including fall protection and 
respiratory protection. Approach the top of the car with caution, relieve pressure thru the 
Vapor Valve only. Once internal tank pressure is relieved, open the manway cover using non 
sparking tools and inspect for excess commodity and measure current inches of product. 
Report excess commodity to your supervisor. 
o If excess liquid commodity is found in the tank car, prepare and place containment system 
under the tank car BOV. Utilizing an air mover set up access to the car for removal of excess 
commodity. Connect proper fitting for the bottom of the car to remove all excess liquid. 
Ensure operator is in place prior to starting.  
o Once excess liquid is vacuumed out it will need to be transferred to a proper container.  
o Stage the appropriate number of DOT 1A2-55-gallon drum to the side of the transload area 
that the transfer will take place. Mark the first drum to be filled; mark the drum head with the 
car initial and number, product name and the manufacturer listed on the SDS. Retrieve 
appropriate label that will need to go on the drum and repeat if multiple drums will be needed. 
o Entry into Railcars is Prohibited until all readings are within PEL (Permissible Exposure 
Limits); and comply with the acceptable 02, CO, H2s and LEL readings per CG 
Environmental Confined Space Program. o Prepare to enter the tank interior, Don required 
PPE and apply mechanical Ventilation o With Confined space attendant in place, enter the 
tank interior with continuous air monitoring being performed; o Any Heavy build-up of 
solidified product and rust scale will need to be removed by scraping the interior of the railcar 
with non-sparking scrapers o If needed a solvent will be applied and allowed time to dissolve 
the product heel. High Pressure Steam will also be utilized for this process. o All commodity 
that is removed to will be transferred to a proper container for disposal once profile is 
completed with documentation. o While continuous air monitoring is performed; The interior 
of the tank will be washed using high pressure and high temperature water. Spot cleaning of 
the interior may be necessary. The eduction pipe and all valves must be cleaned and free of 
commodity as is the tank interior. The BOV will be placed in the half open position with a 
containment in place to assist in cleaning the valve cavity. o All was water is vacuumed from 
the primary containments and all waste will be transferred, from the vacuum system, into a 
wash water tank. Waste will then be disposed of properly and a manifest will be created for 
documentation o Once the tank car interior is considered cleaned of commodity residue; 
determine the chemical component of the commodity to perform toxicity testing of the interior 
atmosphere based on Section 8 of the SDS. Use the lowest STEL, PEL, TLS, TWA in the 
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priority order. PID meter will also be used for toxicity testing. Test from the manway first, 
after successful test results are completed, and after CSE tests passed, enter the tank interior 
and test at the tank floor. If any reading are detected re-cleaning or ventilate of the tank and 
retest. o Once complete all interior cleaned tanks will be inspected by a supervisor utilizing an 
inspection light and will inspect the interior of the car thoroughly. Once interior inspection has 
passed the valves and eduction pipe will be inspected after. o Once inspection has passed a 
cleaning certificate will be completed for the car and all documentation will be gathered and 
put together for the car completed. o The tank will then be sealed once all scope of work has 
been completed and will be arranged for transport. Entry Procedures for Rail Car Cleaning 
The tank cars, to be cleaned, have been contaminated with products such as CRUDE oil and 
ethanol. All SDS must be on site and SDS procedures followed before cars can be cleaned. A 
checklist must be filled out on each car prior to initial work. Safety Data Sheets (SDS), 
Personal Protective Equipment (PPE) and flammable limit, guidelines must be followed. Entry 
procedures must be followed. Entry Procedures are as follows: • Proper PPE must be worn 
around, on top of, and inside of all cars. a. Helmet b. Intrinsically safe light (Class 1 Division 
2). c. Safety Glasses i. Safety Glasses, or Goggles depending on the job. d. Hand protection i. 
Leather or rubber gloves e. Hearing protection (when necessary). f. Safety Boots g. Safety 
Vest must be worn. Except while inside Confined Spaces. h. All PPE must be worn inside of 
any permitted space. i. APR, helmet, safety glasses or goggles, safety boots, harness, gloves, 
ear protection and Tyveks. • Lock Out Tag Out (LOTO) must be in place, on the rail switches 
and cars, prior to any work in the hazard area. a. Blue flags must be in place at the switch and 
switch must be locked out b. Must make sure railcar is locked out i. Picture below shows 
proper placement of wheel chocks ii. Car must be properly grounded to ground rods iii. Car 
must have hand brake tightened c. Personal LOTO locks must be placed on the LOTO box 
prior to any work in the hazard area. • Fall protection must be used while on top of any cars a. 
The attachment point is the welded ring on the outside of the entry point. b. You must attach to 
it as soon as you climb to the top of the car • Ventilate the Rail Car a. Open the bleed valve to 
depressurize the car. b. Open the top hatch by loosening the nuts around the outside of the lid. 
HAND TOOLS ONLY, NO TOOLS THAT MAY CAUSE SPARKS. c. You must stay 
upwind of the hatch when opening d. All PPE and respiratory protection must be worn e. 
Natural ventilation must not take place within 50ft of the cars being coupled or uncoupled f. 
Naturally ventilate the car if needed g. After the car is in place at a cleaning station. A primary 
and a secondary containment must be in place before opening the bottom valve. • Monitoring 
Space a. Monitoring the space must be continuous • Confined Space Permit must be opened 
and air monitoring performed prior to entering the space. a. Air monitor readings take 1 
second per foot of hose at each level for accurate measurement (Top, Middle, Bottom) b. Take 
a reading outside of the space and additional readings every two feet. Stopping short of the 
lowest level. c. Pull the tubing back up and monitor continuously at 5 feet from bottom d. 
Entry can only be performed when all atmospheric readings are within SDS and the 
company’s guidelines. The company’s guidelines for APR’s and SAR’s must be followed if 
monitor readings are outside of acceptable limits. e. Forced air ventilation may be used when 



SOP No.:  SOP-OP-204                              

Revision:  Original 

Effective Date: 1/31/2023                    

necessary. • A Confined Space Ladder must be put into place and tied off to the hand rails, to 
prevent the ladder movement. • The Attendant must be in place and must follow guidelines for 
duties required. • The Entrant must have all PPE on before entry. • After exiting the space all 
permits must be closed. • Cleaning procedures may change depending on commodity in the 
tank 
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