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INTRODUCTION

Field GuideTank Caris intended to be useddipergency All railroad tank cars are built to specifications,
responderand others involved withilroad tank cardt standardsind requiremenestablishedmplementedand
provides information on the types, safety systemgublished by thdJ).S. Department of Transportation
stencilingand markingjof tank cars utilized to transport (DOT), Transport Canada (T@nd/or Association of
regulated (hazardous materials/dangerous goods) addnerican RailroadsAAR).  These specifications,
nonregulatedommodities standardsand requirementxidress tank car design, type
and thickness of material required to be used in
_co&sltrl.f_ct}oré rt){p%s of fittings_, Weldipg proes]
inspection, maintenance, repaind quality assurance
system requirements.

Given the varyingharacteristicef the different
commodities being transportettithes hi pper 6 s
needs and uses, it is impossible to cotremadtious types
of tank cars and fittingsed Theillustrationgontained in

this guide are intended to provide a general overview (Note: Regulatory and railroad industry specifications,
standards, and requirements are contained in: U.S. DOT Title

tank car types and typical ﬁttings' They show the MO% 49 Code of Federal Regulations, Parts 173 (Subpart B), 174,

common types of singlmit tank cars (a tank car tank 179, and 180 (Subpart F); Transport Canada Transportation of

mounted on, or forming part of, a railcar structure) Pangerous Goods Regulations (Transport Canada TDG
Regulations) and Containers for the Transport of Dangerous

currently usedo transport bothregulated (hazardous Goods by Rail (Standard TP 14877E); and Association of

materials/dangerous goods) and nonregulate(American Railroads Manual of Standards and Recommended

commodities Practices (MSRP) Section C-IllI, Specifications for Tank Cars,
Specification M-1002.




Although there are many different stogietank cay
they can generally be divided three separatategories

1.

Nonpressure tank cars (called ogeneral
servicé or dlow-pressurétank carén the2016
Emergency Response Guigisatitransport
a wide variety ofiquid and solidregulated
(hazardous materials/dangerous goasisvé

as nonregulatesbmmodities

Note: The DOT and TC regulations use the

t e rnonpréssui@for tank cars that transport
liquids and soligshowever this does not
necessarily mean that nonpressure tank cars are
absent of internal tank pressureRather,
nonpressure tank cars equipped with pressure
relief devices having a dischamgssure from

75 to 1650sg may have a buidgp of internal

tank pressure. Therefore, caution should still be
given when handling these tank cars.

Pressuretank carsarebuilt with thicker tanks

to withstand higher internal pressures, making
them strongethan a nonpressure tank ey
typically trarmort liquefied compresseghses
poison/toxic inhalation hazard (PIH/TIH)
materials reactive materials, and/or some
corrosive materials.

Cryogenic liquid tank cars are vacuum
insulatedwith an inner container (tank) and
carbon steel outer shell (tankt jackgt They
transportrefrigeratedextremely cold) liquefied
gases having a boiling point colder than minus
130F at atmospheric pressusech adiquid
hydrogen, ethylene, oxygenitrogen, and
argon




The Field Guide to Tank Gardivided into eight

sectiongind an annex

Section 1: Tank Car Classification and
Specifications

Explains the variou3OT, TC, andAAR tank car
classes and specifications.

Section 2: Tank Car Safety Systems
Describes the various pressure relief devices (PRDs)
and other safety systems applied to protect the tank.

Section 3: Tank Car Stenciling and Markings
Provides information on various stenciling/
markings required on tank carsD®T, TC, and
AAR.

Section 4: Nonpressure Tank Cars

Describeghe most common tank sacurrently
usedto transportboth liquid and solidegulated
(hazardous materials/dangerous  goodsnd
nonregulatedcommodities This sectionalso
describegypical types of top and bath valve and

fittings arrangements with which these cars may be
equipped.

Section 5: Pressure Tank Cars

Describes the tank saurrently used to transport
liquefied compressed gasader pressuras well as
some lowpressure, highazard materials, suah
PIH/TIH materials that may require the additional
protection of a stronger tank car.

Section 6: Cryogenic Liquid Tank Cars
Describes thenk cargurrentlyused to transport
cryogenic liguigsuch as argon.

Section 7: Guidelines for Initial Emergency
Response

Provides general guidance when approaching an
incident involving tank cars in transportation. It also
provides information on assessing damage to tank
cars. This damage assessmémformation is
presented to familiarize emergency respowitar
techniques used by trained and experienced




professionk in analyzing and handling tank
problems It is not intended to replace-stene
judgmaet.

Section 8: Glossary of Railroad and Tank Car
Terms

Providesemergency respondarsd others involved
with tank carswith some of the terminology
associated with tank cars.

Annex A: AAR, U.S. DOT, and Transport

Canada Safety Enhancements for

Nonpressure Tank Cars

Provides a detaiflexplanation of recent changes for
nonpressure tank cars.




SECTION 1: TANK CAR CLASSIFICATION AND SPECIFICATIONS

DOT, TC, and the AAR have established specifications 4. Tank test pressure in pounds per square inch
for the design, constructidasting/qualification, repair gauge (psig)

and ma | n_t enance N f tan k. ¢ af Smaterial 01:rc|2>nestrucltioﬁl \?vhlén th&t fnat8ridl is
specification is required to be stenciled on both sides of other than carbon steel

the car. The following information defines the lettering.

A sample specification appears on the next page 6. In this position  odéndtes fusion welding or
0l6 indicates use for designated PIH/TIH

Note: Trarsport Canada tank car specifications coincide material

with those of the Department of Transportation; _
therefore, O0TC6 may be s ulsckitingsuliniegg, mategal o6 DOTO6 as t he

authorizing agency. Further explanation of this information is found on

Current tank car specifications consist of thethe following pages.
followinginformationin order ofpresentaon:

1. Authorizing agency
2. Class designation

3. Delimiter letter




Specification: DOT-111A100ALW1

1) (2 3 (C)] (5) (6) O]
DOT 111 A 100 AL W 1
|

Fittings, Linings, Materials

W 8 Fusion Welding or | 8 for certain
Pl H/ TI'H materi al slO)( Se

Material of Construction (other than steel)

Tank Test Pressure (psig)

Delimiter Letter i no significance unless J, P, R, S, or T or Class 113 A, C, or D

Class Number

Authorizing Agency

Components of the Specification Marking

TCO Transport Canad@eplaced Canadian

AAR & Association of American Railroads A
Transport CommissiqitTC)




2. Classnumber. T h e tcassima threedigit outer shel(tank not jacket) Also
numberused to identify general groupings of tank referred to as a tamlithin-atank
cars. Aoclass designatidnsually includes several
specifications and is made up of the authorizing
agency followed by the thidigit class number,
such as Class D@1, Class T€l1] or Class

DOT-117: insulated oruninsulatedcarbon
steel tank with jacketed thermal
protection, full height head shields
and top fittings protection; a

AAR-211. bottom outlet is  optional.
Note: I n this document, t he | et t e Additiodal @férmatian yregérding
Ssubstituted dfoer RIDOJ 6t avha nt an k €Elaselb7stank cars is contained in
class or specification; and, in some cases, the Section 4: Nonpressure Tank Cars.

authorizing agency may not be shown preceding the
cl ass numdlbss DOTL 21§, , 66l ass
1116 otl1d€) ass

AAI‘RCZOG: insulatd with an inner container
(tank) and carbon steel outer shell
(tank not jacke}, similarto Class

1 Nonpressure Tank Car Classes: 115tank carsAlso referred to as a

. . ) tankwithin-a-tank
DOT-111 insulated oruninsulatedwithout

an expansion dome. AAR-211: insulated oruninsulatedwithout
an expansion domesimilar to

DOT-115 insulated with aarbon or alloy Classl 11 tank cars

(stainless) steel or aluminimmer
containertank anda carbon steel




i Pressure Tank Car Classes:

DOT-105

DOT-109

DOT-112

DOT-114

DOT-120

insulated carbon or alloy (stainless)
steel.

insulated oruninsulated carbon
steel or aluminum.

insulated ouninsulatedcarbon or
alloy steel.

insulated ouninsulategdcarbon or
alloy steel.

insulated carbon steel or aluminum.

1 CryogenicLiquid * Car Classes:

DOT-113 vacuum insulated withan alloy
(stainlegssteebr nickel alloynner
container(tank) and carbon steel
outershell {ank not jacket

AAR-204 vacuuminsulated with an inner
alloy (stainless)steel container
(tank and carbon steel outehell
(tank not jackgt Thesetank cars
are similam concepto Classl13
tank cars

*Cryogenic liquid is defined by U.S. 49CFR as: fA

refrigerated liquefied gas having a boiling point colder

than-130°F (-90°C) at at mos pheransport pr essur ¢
Canada TP 14877E defines it a s : AA refrigera
liquefied gas that is handled or transported at a

temperature equal to or less than -100°C (-148 AF) o .




3. Delimiter Letter: On pressure and nonpressure T 0 equipped with a thermpfotection system

tank cars, the letter A separates the class from the that is notcovered by a jacket (ttihermal
tank test pressure and has no meahiogiever, a protection material sprayed directlynto
pressure and some nonpressure tank cars, the t he t an kaidgankshaapuhciucee )
delimiter letter is an indicator of tank headfme resistanceystem

resistance and/or thermal protection systems. On
cryogenic liquid tank cars, the delimiter letter
indicates the authorized lading loading temperature. A 6 authorized for minus 42B loading.
On Classll? tank cars, the delimiter letter

corresponds t oconstiuaedd) a n k

1 Cryogenic Liquid Tank Cars:

C%éraghgrizeg fgr minus 26B loading.

performancéP),or retrofitted(R) status. D dauthorized for minug55F loading.
1 Nonpressure or Pressure Tank Cars: 1 Class117 Tank Cars:
A 8 no significance. J3 constructed to Clad4 7A specification.
J3 equipped with a thermal peation system P & existing nonpressure tank car that meets
that is coveretty ajacket and tank head performance standards foElassl17A.

unctureresistanceystem -
P y R d existing nonpressure tank tteat has been

SO equipped  with tank head puncture retrofitted to conform to the prescribed
resistanceystem retrofit or Clas4d17A performance
standards.




4. Tank Test Pressure: The next set dligitsis the 6. Fusion Welding: The letter W following the tank
tanktest pressure psig typically20 to 40 percent test pressure or thetérs AL indicates that the tank
of thet a nbkrétessure. was constructed using fusion welding. All tank cars
are currently constructed using fusion weldbeg.

For nonpressuretank cars, test pressures are X /
P P ONoted bel ow for Pl H/ TI' H ma

specified as 60 or 100sig however, some

manufacturers test 1p0Ound tanks to 169sig, Note: Tank cars built after, March 16, 2009, used for the

i ; ; transportation of PIH/TIH materials may have the letter id
be.cwse th.ey are equped with 16Sigpressure stenciled in place of the letter W; e.g., Specification DOT-
relief devices>RD), which equates to parcendf 105J5001, Specification DOT-112J5001, or Specification
t h e 508 pskporst pressure. DOT-105J6001. The letter | may be said to indicate interim

design standards for a PIH/TIH tank car. More information
For pressure tank cars, test pressures range from 1Con these requirements is found in Section 5, Pressure

psigto 600ps|g Tank Cars.
For cryogenic I_iquid tank_ catanktest pressures 7. Fittings, Linings, and Materials: For
range fron60psigto 120psig nonpressureank cars, the numerallfoting the W
5. Material of Construction (otherthan steel): The will indicate the tank06s
letters AL appearing after ttenk test pressure requirements for insulation or interior lining, and

indicate that the tank was constructed of aluminum  Options for a bottom outlet or bottom washout. For
For other materials of construction, no letters or  tank cars constructed of aluminum, the W will be

numerals are shown. prefaced by the letters AL. Claggtank cars do
not have a numeral following the W.

10



Nonpressure Tank Car Designator Table

. . Bottom Bottom
Designator | Tank Material Outlet Washout
ALW1 Aluminum Optional | Optional
ALW?2 Aluminum No Optional
w1 Carbon Steel Optional | Optional
w2 Carbon Steel No Optional
W3 Carbon Steel (Insulated) | Optional | Optional
w4 Carbon Steel (Insulated) | No No
W5 Carbon Steel (Elastomer | No No

Lined)
W6 Alloy (Stainless) Steel Optional | Optional
w7 Alloy (Stainless) Steel No No

Agel/Life Limits & There is no liféimit on a tank car

tank if it conforms to both thiederal regulations and

the AAR requirements. An underframe built prior to
July 1, 1974, has an AAR life limit of 40 years, unless it
has received extended service status. Underframes since
July 1, 1974ave an AAR life limit of 50 years.

be o0cont
Sill 6 and

Note: Under frames may
sickeber to oCenter
Section 8 for additional information.
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Rail Car Orientation Diagram

Brake Wheel —
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SECTION 2: TANK CAR SAFETY SYSTEMS

Tank cars are equipped with various devices and safeyd equipped with a nonreclosing PRD may be used to
systems to protect the tank and fittings from damagé&ansport Division 6.1, PG | or Il materials or Class 4
during an accident or severe impact. Thesegdlanide liquids, provided the materials are not poisonous (toxic)
safety systems, discussed below, include pressure rdliginhalationRefer tasubsection titledPressure Relief
devices (PRD), coupler vertical restraint systemBevices, page 8, for more information on PRDs.
(doubleshelf couplers), tank head punctesistance

systemgnead shieldsihermal (fire) protection systems, are equipped with douksbelf couplers. The function

service equipment (fillingjscharge, venting, safety,
. . : . of the top and bottom
heating, and measuring devices), and protection systerjs, o« I?S o prever. Double-Shelf Couplers

Pressure Relief Device$i Per DOT regulation, couplers from separating
singleunit tank cars transporting Division 6.1, Packingin a derailmentor over
Group (PG) I and Il (poisonoliexic) materials, Class speed  impact, thus §
2 (compresseaghs), Class 3 (flammabile liquid), and Classeducing the probability
4 (flammable solid, spontaneously combustible, oof adjacent tank car headgp@r"
dangerous when wet) materials must have reclosiqynctures.
PRDs. However, tank cars built before January 1, 1991,

Coupler Vetical Restraint Systemgi Tank cars

13



Tank Head Puncture-Resistance Systens A protection or insulation system that provides sufficient
Tank cars transporting Class 2 (compressed gaf)ermal resistance so that there will be no release of any
materials and those constructed of aluminum or nickdading, except through tiRRD, when subjected to a
plate used to transport hazardous materials/dangeroymol fire for 100 minutes or a torch fire for 30 minutes.
goodsand Clas17 tank carsnust have a system Bottom Discontinuity Protection Systemsii

capable of sustaining, without the loss of lading, couplefDepencling upon the commodity being transported and

to-head_ |mpact_s of 18 mph. Thisis usuqlly accompllshetﬂe projection distance from the shell, tank cars equipped
by the installation of separate head shields -tieadl with bottom fittings sometimes _callecbottom

tank jackets made i2-inchhick steel an each end of discontinuities (including bottom outlets, bottom

t(t;le ?gscar. On tson;e matédhtar:jk carts (?/plca_lly washouts, sumpand blind flangesmust have these
as pressuretank cars head protection is fittings protected from being sheared off or otherwise

accomplished by a combination of the thickness of th(aamaged in the event of a derailment or by other impact

t?#kk heads f?;dhthz .mﬁtﬁn fy,s:jﬁf}rz_ ?auge that could result in the loss of ladi@pttom fittings
(thickness) of the head ja¢ € stan istance protectionmay be accomplished fmpunting the vaé

between the jacket and the tank heduch must be operating mechanism inside the tamdt/or protective

proved by testing. skids applied to the bottom of the ta@lontinuation of
Thermal Protection Systemsfi Sinde-unit tank the valve assembly below the tank shell or skid must be
cars (except Cla$&3 cryogenidiquid tank cars) designed so that it will fail without damaging the, valve
transporting Class 2 (compressed gas) materdils causing a release of prdadudhis is accomplished by
Classl17 tank carmust be egpped with a thermal incorporating a shear groove in the valve body or sizing

14



the bolts attaching the valve extension to havehlear  overloaded by volunwhemical (exothermic) reaction of
strength the lading in the tank that builds up pressure (such as
polymerization) and/or an ovespeed impact that
esults in a pressure spike due to the surge action of the
iquid.

Top Fittings Protection 8 Pressure tank cars are
required to have a protective housing bolted to th
pressure plate. Top fittings on CGla&g tank cars and
nonpressure tank carssiifuric acid service mustlso A typeof aPRD (aregulating valyenay baused on
be protected. Depending upon the date when orderedertain tank carsuch as those transporting carbon
for construction, nonpressure tank cars transporting dioxide and cryogenic liquittsintentionally vent vapor
Packing Group | or Il material musave top fittings  during transportation.Such venting is normal in
protection. (See Section 4: Nonpressure Tank Cars ftransportation.

additional informatiof In addition to devices that relieve indpressure,

nonpressurtank cars may be equipped with a device to

o ] ) ) prevent a vacuum from forming within the tank.
PRDsare fittings designed to relieve the internal pressure

within a tank car above a specified value that may result In general, there are two categorieBRDs (1)

from abnormal auditions or from normal pressure reclosing devicesuch apressure relief valves (PRVS)
increases during transportatipregsureeliefdeviceis ~ and (2) nonreclosingdevices(rupture disc devicks
synonymous witkafetyreliefdevicg. Conditions that ~commonly callesafety ventsNote: When used in the

may causeRRDto function include the exposure ofthe Fi el d Gui de, the term oOsafet
tank car to firghydrostatic pressure created wighiank

Pressure Relief Devices

15



with orupture disc devi ce BRuptareg disésnanenmadec frquastic/composfier € s s u r

relief devicebo. materials or a metal body (usually stainless steel)
incorporating an elastomeiype membraneRupture
disc devicesnstead oPRVs are typically used on tank
cars transporting corrosive materials (sucliasic
id) and other materidlsat may have properties that
ould be detrimental to the componentsPRY.

On nonpressurand pressure tank cars, BRDs
are located on the top of the tank; on cryodiepiici
tank cars, theRDsare located in closed compartments
or cabinets containing the loading and unloadin
equipment, typically mounted on the sides oneend
of the car. Safety vents are also used on tank cars transporting
nonregulatedommoditiessuch agorn syrup andlay

Pressure relief valves (PR3 are springloaded ) N .
reclosind?’RDsdesigned to open at a set pressure to reliev%:Iurry and in combination with othBRDson tank cars

excessive pssure within the tarlkhey henautomatically transportingcryogenidiquids such asthyleng argon

reclose afterormal conditions are restorédank car may and oxygen.
be equipped with multipRRVsto provide the necesry Nonpressure tank cars in regulated commodity
flow capacityor the commodity. service thadre equipped withrapture disc devicaust

have a surge pressure reductioficdethat, by design,
reduces the internal surge pressirde pressure relief
device interface. Such devices are not redoired
molten sulfur, acrylamideand eevatedtemperature
materials

Safety vent@arenonreclosing pressure relief devices
equipped with a rupteirdic designed to burst at a
certain pressure to relieve pressiiréhe disc bursts,
thedevicaemains opn until the disc is replaced.
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Combination PRDs incorporate a nonreclosing nitrous oxideand cryogeniiuidtank cars transporting
device such as breaking pin or rupture digtseries liquefied argonnitrogen or oxygen. These spring
with a sprindoadedreclosingpressure reliefalve. The  loadedPRDs with startto-discharge pressures lower
PRV must be outboard of the nonreclosing devicethan the othePRDs(apressure reliefalveand asafety
(breaking pin or rupture djsc The breaking pin or ven), are intended to vent vapor during transportation
rupture disc must be designed to fail at a présghes to maintain internal press(iteough auteefrigeréion)
than that of the spridgaded portion of the device belowthat of othePRDs

Thus if internal pressure causes the pin or disc to fall, Tank cars equipped with these devices must be

the springoaded portion witipen stenciled SREGULATING VALVE(S) VENTING
CombinationPRDs are typically used on high NORMALGoN both sides.
hazard PIATIH materials such as chlorine.
CombinatiorPRDsutilizing a rupture disc are required
to be equipped withdevice taletectany accumulation
of pressure between the disc and the slodmigd valve.
The dewie must be a needle valve ctgk or telltale
indicator, which mustremain closed durig
transportation.

Vacuumrelief valveqalsccalledracuum breakers)
are applied to sommnpressuréank cars to admit air
into the &ink to prevent excessive internal vadinam
may result in a collapse (implosion) of the tdihls
danger exists during closydtem unloading operations
using pumpswherethe tank is not vented to allow air to
enter or, in extreme cases, where artyetapk is

Regulating (regulator) valves (calleda pressure  subjected to wide temperature variations (hot tg cold)
controldevice for cryogenic liquid tank care)required  e.g.steanng or stearcleaning tank car
on pressure tank cars transportiagaen dioxide and

17



Vacuurarelief valves are typically set at negative 0.75 Further, tank cars must be marked witméme of
psigor lower A vacuumrelief valve should not be the commodityit is carryingn minimum 4-inch high
depressed to determine if therprisssure in the tank, letteing and the words ONO PRESSURE RELIEF
becauseloing so may dislodge theri@g seal causing DEVICEGS in minimumz2-inch high letteing beneath the
the device to leak. nane of thecommaodity.

Breather vents(alsocalledcontinuous vents) are

devices equipped with a permeable slisb as pumice
stone or a plastiype membrane. Breather vents areFor nonpressureand pressure tank cars, governmental

typically applied tnonpressuréank cars transporting égulations prescribe that the stadischarge(STD)

hydrogen peroxide solutions to prevent pressure buildupf€Ssure of a reclosiRBDmay not be lower than @sig
within the tank by allowing the venting of oxygen, whict? I €xceed 33 per chustpressufe. t he t

is generated as the material naturally decomposes.  FOr €xample, a tank car with a B8igtank test pressure
(750psigminimum burst pressurgjust havéhe pressure

Totally contained commodities are commodities g | | e f  \etdhétweend snini®umdf F&gand a
likecorn syrugthathave been authorized by the AAR Tank maximum of 247 sig(33% of 75@sig.

Car Committee to be shipped in tank cars not equipped

Pressure Relief Device Settings

withPRDs Such tank cars must be steniltetan AAR A reclosing valve must have a gt pressure
specification (a DO®pecialPermit is required for DOT ~ (VTP) of at least 80 percent of the STD presskoe.
specification tank cars.) example e minimum VTRor a 75 psigvalve would be

60psigandthe minimum VTRor a 247.psigvalve would
be198psig
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Tanks built prior to October 1, 1997, having agreater than 9Bercentof the STD pressure For
minimum burst pressure of 50@sig or less may be example, on a tank car with a pi@tanktest pressure
equipped with reclosing véybaving an STD pressure of (1250psig minimum burst pressure), therdéaking pin
no less than 14.5 percent of the minirburstpressure,  must fail or theupturediscmustburst between 75 and
but no more than 33 percent of the minimbumst 4125psiganddependi ng upon the pi|
pressure. For example, on a tank withsig@ank test ~ point, thereclosingvalve must be set to discharge
pressuré240psig minimumburstpressurghe pressure  between 71.25 and 39fstg

relief valvenust be set betwee®8(35) and 79.2 (§3ig The type of PRD and the statdischarge (STD)

For anonreclosingafety vent, the rupture disc must pressure of a reclosing pressure relief device or the burst
be designed to st at a pressure equal to the greater o pressure of a rigre disc or breaking pin (in)psiust
either 100 percento f t h etestt peessurédr s33 be applied to the tank's qualification sté&sedbage?s).
perceno f t h éurstpeesslrder example, ona When a rupture disc or breaking pin is used in a
tank car with a 10psigtank test pressur@00 psig combination PRD, the pressushown is that of the
minimum burst pressure), the disc must burst at the rupture disc or breaking pin.
greater of 10(sigor 165 psig (33% of 500psig;

. ) > Tank cars transporting carbon dioxide and nitrous
therefore, the disc must be designed to burst psith5 P g

oxide are equipped with three types of PRDs: (1) a
For a combinatioPRD, the breaking pin must be reclosing PRV having a STD pressure not exceeding 75
designed to fail or thepturedisc burst at the pressure percent of the tank test pressure, (2) a dosieg
prescribed for aeclosingPRD PRV. Further, bhe safety vent designed to burst at a pressure less than the
reclosind?RVmust be set to discharge at a pressure notank test pressure, and (3) two regulating valves set to
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open at a pressure not to exceed 350 psig on a 500 pp#j.If a rupture disc fails, the liquid will start turning to
test pressure tank or 400 psig on a 600 psig test pressdrg icewhen the pressure falls below about 60 psig.
tank. In additionthe final discharge of each PRD must Regulatingalves create a light hisssogindtypically

be piped outside of the protective housidgder no noticeablavithin one to two car length&.venting PRV
circumstances should these discharge pipes be will be noticeablapproximately 5 to 10 car lengths. An
plugged or otherwise blocked. open vent can be heard frgneater distances

Note: Carbon @bxide tank cars are loaded between  Cryogenic liquid tank satransporting atmospheric
200 and 215 psi pressure, with codimdgemperature gases are equipped withe or morepressure relief
of minus 16 to minus 20 degree3 kese tank cars have valves, safety ventsUpture disc devicand regulatg
5 inches of urethane foam insulation, which providesalves. The regulatg valve is normally set to limit
approximately 8 to 10 daymnsport tine before the internal pressure to no more than 28sR) under
commodity warms up. ffressure builds a 500 psig ambient temperature conditionSome tank cammay
test pressure tanthefirst regulator valve vents at 340 have a secorghfety ventupture disc devide series
psi. The second regulating vailéventat 350 psi. If  with the first. They are connected to the tégkmeans
pressure continues to increase, the safety relief valve willa crossover valve so that only one safetyruphire
open at 375 psi. If the commodity temperature disc devicés online at a time.
continues to increase, the rupture disk will apd86
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SECTION 3: TANK CAR STENCILING AND MARKINGS

There is a considerable amount of information required In an emergency, you may identify the contents of a
by DOT, TG and/or AAR to be stenciled or marked on car, from a safe distance, by looking up its reporting mark
the exterior of a tank car. There are standards as to thed number on thain consistifain list/wheel report

location and sé of the required stenciling. or othershippingdocument
The i nformati on mo st u s sténciléd below the tepoding maakratkd numizer walls
reporting mark (also calleitials) and the car number. bethetak car és | oad | imit (LD L

The reporting mark, usually three to four letters,(LT WT). The load limit is the maximum weight of
identifies the <car 6s o0 wiading thdt mayibdklsaded inta thentank cari The liggk n X
denote that the car is not owned by a rajlread is  weight is the weight of the tank car when empty. The
followed by up to six digite.g., AARX 122016The tankds vol umetric capgsacity,
reporting mar k and n wenb estenciked centetedh @ eachaendk (The aapatisy may mlsoq
identifie and are required to be marked on each side dbe shown in imperial gallons.)

the car to the far left of centand in the center of each

The tank cards specificatio
end.

on both sides to the far right of center. The following
Many tank cars are also marked with the reportingnformation can be used to identify the type and
mark and number on the top of the car and/or diagonallycharadaristics of the tank car.
positioned on the ends.
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DOT and TC Tank Car Classes the Bend (the end of the tank car with tiaed brake)

§ Nonpressure Tank Cars: 111, a8 117 outer jacket/shell.
1 Pressure Tank Cars: 105, 109, 112, 114, and 120 Tank cars manufactured after July 25, 2012, are
1 Cryogenic Liquid Tanks Cars: 113 required to display twceidtical permanent identification
, (ID) plates made of corrosioesistant metal mounted
AAR Tank Car Classes: diagonally on the inboard surfaces of the right side (AR)
1 Nonpressure Tank Cars: 206 and 211 and left side (BL) body bolster webs. The following
1 Cryogenic Liquidank Cars: 204 information is required to be shown on the ID plates: the

Nonpressure and pressure tank cars manufacturég® " bui l der ds nambe AARd ser |
prior to July 252012, were required to have the Certificate of Construction (CofC) number; tank

specification; material; cladding material (if any); tan'€l/nead material; insulation/thermal ~ protection
buil derd&s initi alcarassenhlere Maefials gndithickness; pnderfraraefstilitypg; and,
(if other than the tartiuilder) permanently stamped into date built. For examplef ID plate formattingeepage
the metal near the center of both outside heads.

Currently, Clask13 cryogenic liquid tank cars are
required to have similar information, including additional
information, such as, design service temperature, water
capaity, in pounds, and tank shell and head thickness
stamped into, or displayed on a metal plate applied to,
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Identification Plate

Variable ID Plate

Car buil der 6s n ameAllied Tank Car Co
Buil derds serial numhbelsi 01110
Certificate of construction/exemption:  A010209-1234

Tank specification: DOT-117A100W
Tank shell material/head material: TC128 GR B NORM
Insulation materials: Ceramic Fiber/Fiberglass
Insulation thickness: 0.5inch/3.0inch
Underframe/Stub sill type: RPM-101
Date built: Dec 2016

Note: Tank carduilt before July 25, 2012 may hhee
identification platdastead of, or iaddition to, the head

stamping.

When a modification (e.g., retrofitting a €lads
tank car to a Clad47) changes any of the information

AAR Cert No: AO011222-2345
Insulation Material: 1/2 inch Ceramic Fiber
Date of Mfg: 10/2016

Other information is required to be stencied
both sides of the tank car near the specification marking
on a oqual i;fdgg aeguirednperigdice nc i |
inspections and testing of the tank, PRDs, interior heater
system, and interior lining/coatinthe stencil will also
include the due datfes next inspections and tests.

At the time of construction, tank car tanks are
subject to an initial hydrostatic pressure test
corresponding to its specificatiang.,the tank test
pressurdor aspecificatiodOT-111A100W?2 tank car
is 10Qpsig (Some tank car buildeestnonpressurears

on the ID platean additional variable ID plate must be {5 33 percentof the minimumburstpressurgi.e., 165

installed that i ncl CHRTs
NO) asgned to the modification, items that were

modified and the month and year of the modifica

bstyfer atarfk fifk HO0PsHRiBMumMbufstPréssurg.




Prior to 1998, governmental regulations prescribed The current periodic qualification inspections
periodic internal visual inspectidnslrostatic testing of  includethe following
the tank and internal heater coils (if so equipped)

testing of thePRV. Beginning in 1998 (for tank cars 1 Internal an@xternal isual examinations of the

without metal jackets) and 2000 (for tank cars with a tank

metal jacket or thermal protection system), all-sinigle T Structural integrity imections of various tank
tank cas (other tharClassl13 cryogenitiquid tank welds

cars) used to transport hazardous matdanfgerous T Tané< Ihlckness tests _
goodsbecame subject t o per.i ntinui

qual i ficat i oestig requirerpestsinlieww n Ta r&‘i‘fetyt systemnspectlons mcIudm(j]ermaI
of periodic hydrostatic retesting. head and skid protectiorgclosingPRD, and

The frequency fo continuing qualification service equipent (valves and fittings)

inspections is based on whether or not the tank car T Markinginspections

transportscommoditie that are corrosive to the tank, 7 Lining and coating inspections
and whether or not the tank has an interior lining or
coating. By regulation, qualification intervals for the tank

may no exceed 10 years; for the service equipment, |n addition, the AAR requires periodic inspections
qualification intervals are 5 or 10 yaarkess greater g ¢ t he t ank car 6s trucks

period is approved by the Federal Railroad components (88.8.2 Inspection) and stub sills (Stub Sill
Administration Inspection)

1 Leakage pressure tests
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The qua||f|cat|on/test dates and the due date for theé’RD: indicates the type of pressure relief device applied and its start-

next inspections (year only, in four digits) are recorde
on a standardized qualification stencil (measuring 44
11/16 inches by 18 3/4 inches) applied to both sides of ¢

8 discharge (STD) or burst pressure.

VALVE: reclosing pressure relief valve.
DISC or VENT: nonreclosing rupture disc device.

COMB: combination pressure relief device (reclosing valve
with a rupture disc or breaking pin).

the tank
1 NONE: no pressure relief device (total containment).
Tank Car Qualification Stencil INT HTRS: interior heater system. Exterior heater systems do not
require requalification.
| &=&' [QUALIFIED] DUE | Lining PP: indicates the lining is applied to maintain product purity,

[ranK GuaLIFICATION | _TMMX | 2015|2025 |
[TriCKNESS TEST | TMMX | 5ot5 | 3025 |

TMMX | 2015 | 2025 |
PRD VALVE TMMX mn-

e[ | aois |7
852 msPEGTION | TMwx | 2015 | 2025 |
STus siLL_wspecTion | TMx_| 7015 | 2025 |

Note: The following is an explanation of some of the information
found in the qualification stencil.

Station stencil: an alpha code assigned by the AAR to the tank car
facility performing the inspection.

Service equipment: filling/discharge, venting, safety (other than
pressure relief devices), heating, and measuring devices.

not to protect the tank from the corrosive effects of the lading. PP
linings do not require requalification.

Thedate théank cawasbuilt (BLT) andtype of air
brake valves are shown on a consolidated stencil applied

to each side of the tank.

In addition to placards and identification number
markings, governmental regulations require that the
proper shipping nanwr authorized commonane of
certain hazardous matefddsgerous goodmust be
marked on each side of the tank car in letters at least 3.9
inches high. For shipments originating in the United
States, these commodities are listggLir2.325(b) and
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172.330(a)(1)(ii) of Tid®, Codef Federal Regulations

(CFR).

Other markings that may be required on tank cars
include:

1
1
1

Marine Pollutarmarkfor Marine Pollutants
HOT for Elevated Temperature Materials

INHALATION HAZARD for commoditie
thatarepoisonous/toxic by inhalation.

NON-ODORIZED or NOT ODORIZED for
shipmentsof unodorized Liquefied Petroleum
Gases (LPGs). These markings may appear on
a tank car used for both unodorized and
odorized LPG.

REGULATING VALVE(S) VENTING
NORMAL, REGULATING VALVE(S),
RELIEF VALVE, or RUPTURE DISC, as
appropriateover/under the discharge pipe for
tank cars in argonxygen, carbon dioxidend
nitrous oxide.

DOT-SP***** for a tank car operating under
theprovisions of a DOT Special Permit

SR**** for a tank ar that is operating under the
provisions of a Canadian SaRgymitRail

AAR ST*** for a tankcar that is operating
under arAAR Service Trial.

EXS after the reporting mark and number for a
tank car authorized for extended service status.
Example:BOEX 2016 EXS

FRA AIP near the qualification stencil indicates
that a Federal Railroad Administration (FRA)
approved alternative inspection program
authorizes an extended qualification interval.

Tank cars equipped with boltedd aninged
manway covers must be marked aitanway
style decal or stencil near the manway. The
letters andhumerals must be at ledst-inch

high. Manway style charts are found in
Appendix D of the AAR Specifications for Tank
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Cars and AAR Pamphlet 3hd identify The AAR has established standards regarding the
manway styles, manway nomindiameter, placement of such devices and wiring. Tak

number of bolts, and gasket dimensions. equipped with RME must display labels or stencils within
12 inches of the sensor, be bright yellow or orange with

monitoring equipment (RME) to monitor and record or black Ietterlr_lg, and be at_least Anclies '!'he marking
ust describe the device and provide a telephone

transmit certain data regarding a shipment, such mber t Il for informian on the devi
location (via GPS), lading temperature and/or pressur@,u er to call Tor informan on the device.

leak detection, impact detectiodjcation otampering
with or openingthe protective housingnd loaded or
empty status.

Some tank cars are equiped with remote

Typical Remote Monitoring Devices
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Location of Key Stenciling

Left Side:

Y REPORTING
MARK / NUMBER

f LDLMT (LB/KG)
I LTWT (LB/KG)

Right Side:
9| DOT SP/SR/AAR ST
COMMODITY NAME

1
= 9 DOT/TC/AAR
SPECIFICATION
1

QUALIFICATION
PANEL

Heads:

I REPORTING
MARK /
NUMBER

9 CAPY (GAL)
I cAPY (L)

GATX 218668

Consolidated Stencil

Type of === EELCIE

air brake pei 20
valves

Car built
date

Photos courtesy of Norfolk Southern Railway Company.
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SECTION 4: NONPRESSURE TANK CARS

Nonpressuréank cargalsoc al | ed 0 g e n e rpsaid and thosevwitit & Hisigtank test pressuigre
Ol pwessur ed t2a16 EmemencysRespomsaytiredeto have minimuburstpressure of 508sig
GuidebopkClasses OT/TC-111, 115 and 117 and
AAR-206 and 21A&re used to transport a wide vaodéty
liqguid and sdd regulated (hazardous materials/
dangerous gooylas well as nonregulated commodities

The most commononpressuréank cars in use today carbon steel, with a minimum thickness of it6.

areClasel11 and Class AARL1. The tank testpressure is 100 psig, with a bogsti
Classlll tank cars made afrbon or alloy pressure of 500 psig. Cla$3 tankcars must have a
(stainless) steel are required to have a minimum sh&dhk head puncture resistance system consisting of full
thickness of 7/16 in¢landthose made of aluminum are height head shields at led&inch thick and a thermal
required to have a minimum shell thickness of 1/2 inctprotection systermovered by metal jacket of not less
(60psigtanktest pressuy@r 5/8 inch (10@sigtanktest than 1lgauge (approximately 1/8 indhjck (tank
pressure Regardies of the material of construction, insulation is optional). A reclosing pressure relief device
Classl11 tank car tanks with afEgtanktest pressure  and top fittings must be protected. If equipped with a
arerequired to have a minimumarstpressure of 240 bottom outlet, the operating handle must be removed
before novement, or the valve miost designed with a

Classl17 tank cars are designed primarily for the
transportation of Clas3 (flammableidquid) naterials.
Specification DOT/TEL17A100Wanks are required to
be constructed of AAR TC28 Grade B, normalized
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protection safety system to prevent unintended actuation of aluminum areat allowed to be posteld

during train accident scenarios.

Note: Additional information regarding Class
tank cars may be found in #enex

Clas=211 tank cars are simimafiassl 11 tank cars
and with certain exceptions, must be built in aecmel
with the applicable DOTC specification e.g., a
specificatiodMAR-211A100W1ank camust be built to
the requirements forspecificatiorDOT-111A100W1
tank car Themaindifferences between an AfsiRk car
and its DOTTC specificatiowounterpagare:

1 Clas211tank car tanks rema only partial

postweld heattreatment at the time of

construction Classl11 carbon andalloy
(stainless}teel tanks andelded attachmen
must be posiveld heat treated asirit. Tank
car tanks made

heattreated.

1 Clas211 tank catanks constructed aarbon
and alloy (stainless)steel do notrequire
radioscopic examination of welded tfin
however, weldedijas of aluminum tankaust
beexamined

1 Additional/special fittings on AAR cars to meet
user needs.

Most nonpressurears have a leprofile manway
nozzleon top of the tankequipped with @asketed
hinged and bolted manway covEne cower is opened
for loading/unloadingr for access into the tank for
maintenance. Other styles of manway covers (such as
thoseon sulfuric or hydrochloric acid tank cars) are semi
permanently attached to the manway nozzle and are
equipped with a smalagketed hinged and bolted fill
holewith acover that ispened for loading or unloading.
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Loading and unloading fittings are typically located A sumpis a formed depression (or bowl) in the
in the general area of the manway and are often enclodeattom of the tankvherethe lading will drain, allowing
within a hingedombinatiorhousingcalled a protective  more complete emptying of the tank.

Eouscljr;)g oy DO'_Il'br(?gulatlons, but coE::rEonly called There may aldme a smallexduction lingtypicallyl
readbox or marlboxsomenonpressureank cars may inch) calledanair line airinlet or vapor valveised to

be equipped with a protective housing s!mllar to _t_hosl troduce a compressed gag.(air and nitrogen) to

used on pressure tank cars to provide additiong ressurize the tank for unloading through the liquid

proteciin for the alves and fittings. eductionline. This device may also be used to vent the
All Classl17 tank cars, and some other nonpressuréank during load@mor unloading.

tank carsare equipped with a protective housing similar

to those used on pressure tank cars to provide additionf)

protection for the valves and fittings.

Other fittings may include a vacurgtief valve, a
4-inch sample lin@nd/or a gauging deviceither a
magnetic ball styter a fixedengthtelltalepipe witha

On nonpressuretank cars, # topmounted control[needlgvalve). The interior of the tank may be
loading/unloading equipment will usually inclitiea equipped wittan outage gaugat the manway nozyle
3-inch liguideduction lin€located alog thecenterline  indicating vacant or vapor space in the, taskally
of the tank) The liquid eduction line consists of a liquid graduated in inches of outage.
valve (or other closure) aaduction (or siphon) pipe
that extend to the bottom of the tank. The eduction
pipe may extend into a sump

On nonpressurgank cars in some servicesg(,
sulfuric acid), the liquatiuctiorline and ailinefittings
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maynot have control valvegcausthey are closed with Except for certain specificationsnpressuréank
pipe capsplugsor blind flanges. cars may be equipped wiibttom outletvalvesfor
IJoading or unloadingThesevalvesmaybe ball wafer
sphereor butterfly style valves that are operated from
(g}eneath the caiThey may also lpugor clappeistyle
valves that are operated from the top of the tank

PRDs (reclosing pressure relief valves o
nonreclosingupture disc devidssfety ventsmay be
attached to the top of the tank on separate nozzles
attached to tamanway cover.

. . . Th r m let valve is an internal
Nonpressure tank cars in some corrosive serwcesI e topoperated bottom outlet valve is an interna

will often havehe manway platiaceand fittings flange _FI)_# gvallvg ﬂaﬁ |shm81f[nted c;nﬂ:h? bottom of tt: © ta?]kt'h
facegubber lined However, due to advances in coating € valves attached to a rod that passes up throug €

nk andhrough a stuffing box body on top of the tank.

and lining materials, some nonpressure tank cars Eﬁ1 wffing box bodv i ioned with binati
corrosive service maywhkametabased, hard coatemt €slulfing box body 1S equipped with a combination
coverand wrench (vrench or cone) used tpem and

hard polymelined manway plate or fittings flange faces | th |
and components of material suitable for the service. close the valve.
Certainspecificatiomonpressurgank cars may be

cars in flammabligid service have been equipped with equp_ed W.'th a bottom washout that can be remqved o
facilitate cl eanltioingtusedint he t

thermalprotection and Clagd4 7 tank cars are required loadina/unloadin tion
to have a jacketed thermal protection system (insulatioﬂa Ingiunioading operations.
isoptional).

In addition to insulatiorsome nonpressure tank
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Depending upon their projectifmom the bottom Nonpressurdank cars may also be equipped with
of the tank shelhottom outlet blind flanges, washouts interior or exterior heater coils. Prior to unloading,
and sumps (referred to as bottom discontinuities) appliesteam, hot watgor hot oil lines are attached to the coil
to stub sill tank cars may be required to have bottonnlets and outlets. As the heating medium circulates
fittings protection. through the coilst heats the liquid or etts solidified
ladings, such as phosphorus, sulfur,amaixasphaltto
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,
andthe car must be stencildeXTERIOR HEATER

Nonpressuréank cars may have insulation (typicallyPIPES 8 NO INLET OR OUTLET PIPE CAPS
fiberglassmineral wobblankets, or foam) applied over REQUIREDS.  Some nonpressuretank cars are

the tank and enclosed within a metal jaBketClasss  equipped with electriesistancheater systenis place
115 and 206, the insulation is applied between the inngf heater coils.

and outer tanksPer regulation, the jacket must be not
less than 11 gaugepproximatelyl/8 inch) thick.

Insulation is s&l to moderate the temperature of the )
lading during transportatiang., to keep the lading cool tank shell (heads mustdmncave to the lading of each

or warm, depending upon its characteristics and th(éompartmenm)r by joining separatelgnstructed tanks

season of the yearas araid in heatinthe product for o makg a single car structuEfgch cqmpartment will
unloadng have its own loading/unloading fittings aRRD.

Typically, this protection is provided bychitay
skids to the bottom of the tank to protect the fittings in
the event of a derailment. Samoapressuréank cars
are also equipped with skids to protect their top fittings

Nonpressuresingleunit tank cars may be divided
into comm@rtments by insertirdjlipsoidal heads into the
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Compartments must be identified numerically, beginning For Classl15 tank cars, the outer tank may be
with the Bend (the end of the car with the hand brakefabricated of the same materials authorized for inner
wheel) compartmenas numberl and numbered tanks and must be at least 7iiéh thick For Class
consecutively toward theefdd (the end without the 206tank cars, the outer tank must ladricated from

brake wheel). carbon steelThey may bdivided into compartments

Note: Unlike highway cargo tanks, tank car compartments havg a 6psig t_ank test pressurand, in addition to

are not constructed by applying interior walls within a single loading/unloading and pressuetief devices, they may

tank. Further, unlike some cargo tanks, tank cars do not be equipped with a bottom outlet and/or bottom

have interior baffles to control lading surges. washout. These tank cars are normally used to transport
Classl15 andClass206nonpressurtank carhave  {emperatursensitiveommoditis that require a highly

an innercontainer tank constructedf carbonsteel  €fficient insulation system

alloy (stainless}eel manganesmolybdenum steeabr
aluminumThe inner tank isupported within an outer

shell(tank not jacket
) Note: The following illustrations (pages 35-68) show typical
The annular space between the itarétand outer  valve and fittings arrangements for nonpressure tank cars.

tank contains insulation. These cars are commonlindividual tank car arrangements may vary based upon

referred to as tanksithin-atank as the outshell (tank) ~ Product service and/or the equipment manufacturer.

is constructed in the same manner as @aainkit is Nom.enclatur-e used in th_e illustrations may not qlways be
. . consistent with that used in the text of the Field Guide.

not merely a metal faat coveringn insulated tank.
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DOT/TC-111A100W1 Tank Car for Alcohol and Methanol Service

T5# Safety Valve ~ Th# Safety Valve _'_
1oV T 14-11v%2 <
Dia, 4" Internal Bottom Top of f
QOutlet Ball Valve unl.inq [
12547 \' %
o
NS
s

2110V

544" Truck Centers
653" Over Strikers
67-10%2" Coupled Length

CAPACITY & WEIOHTS

Net Capacity @ 2% Outage - 20,348 gals.
Estimated Light Weight — 67,000 Ibs.

Rail Load Limit (100 Ton Trucks) ~ 263,000 Ibs.
COMMODITY MAXIMUM DENSITY

Truck Cpty. | Wheel Base | Non-Coiled Comm. wt./gal.

100 Ton 5.10° 6.68¢

DOT-111A100W1

For Alcohol & Methanol Service

29,947 GALLON CAPACITY -
- MON-INSULATED (v. 1)

© Copyright, General American Transportation Corporation; reprinted with permission.
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Top Operating Platform for Nonpressure Tank Cars (Post 1982)

Part No. Description
62 Step Tread
112 Handrail
114 Ladder Stile
211 Corner Post
112 213 Support Bracket

215 Platform Grating
265 Safety Valve Assembly
339 Manway Cover

350 Manway Ring
211 o 339 464 Anti-Skid Coating

215

114

TOP OPERATING PLATFORM FOR
GENERAL SERVICE CARS (POST 1982)
(6' x 6' Shown — Other Lengths/Widths Available)

© Copyright, General American Transportation Corporation; reprinted with permission.
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DOT/TC-111A100W2 Tank Car for Sulfuric Acid Service
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