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Tank CarsTank Cars

�� Construction / Design Construction / Design 
�� Life CyclesLife Cycles
�� ImprovementsImprovements

OpportunitiesOpportunities�� OpportunitiesOpportunities
�� NAR’sNAR’s



Car Construction MaterialsCar Construction Materials
Car TypesCar Types

�� MaterialsMaterials
�� AA--516 Gr. 70516 Gr. 70

TCTC--128 Gr. B 128 Gr. B 

�� Car types (3)Car types (3)
�� General ServiceGeneral Service

Pressure CarPressure Car�� TCTC--128 Gr. B 128 Gr. B 
NormalizedNormalized

�� Pressure CarPressure Car
�� Acid CarsAcid Cars



General Service CarGeneral Service Car
Typical ServiceTypical Service

�� Food ProductsFood Products
�� Corn syrupCorn syrup
�� Veg OilVeg Oil

�� Petroleum ProductsPetroleum Products
�� Lube oilLube oil
�� Oil additivesOil additives
�� AsphaltAsphalt

�� ChemicalsChemicals
�� CausticCaustic
�� ResinsResins

�� EthanolEthanol



General ServiceGeneral Service

�� DesignDesign
�� Shell Thickness 7/16”Shell Thickness 7/16”
�� Top & Bottom FittingsTop & Bottom Fittings
�� Outer Jacket Outer Jacket (11 gage)(11 gage)

�� OptionsOptions
�� Interior Protective Interior Protective 

CoatingCoating
�� Magnetic Gauge DeviceMagnetic Gauge Device�� Outer Jacket Outer Jacket (11 gage)(11 gage)

�� InsulationInsulation
�� Exterior Heater CoilsExterior Heater Coils
�� Safety Relief DeviceSafety Relief Device

�� Magnetic Gauge DeviceMagnetic Gauge Device
�� Interior Heater CoilsInterior Heater Coils



Pressure CarsPressure Cars

�� Typical Service TypesTypical Service Types
�� LPG familyLPG family
�� Anhydrous AmmoniaAnhydrous Ammonia
�� ChlorineChlorine�� ChlorineChlorine



Pressure CarPressure Car

�� DesignDesign
�� Shell Thickness 5/8” Shell Thickness 5/8” ––

11--1/8”1/8”
�� InsulatedInsulated

Outer Jacket (11 Outer Jacket (11 

�� OptionsOptions
�� Interior Protective Interior Protective 

Coatings Coatings (Product Purity)(Product Purity)

�� Combination PRDCombination PRD
�� Outer Jacket (11 Outer Jacket (11 

gage)gage)
�� Top FittingsTop Fittings
�� Safety ValveSafety Valve
�� Magnetic Gage DeviceMagnetic Gage Device





Acid CarAcid Car

�� Typical Service TypeTypical Service Type
�� Hydrochloric Hydrochloric 
�� PhosphoricPhosphoric
�� SulfuricSulfuric�� SulfuricSulfuric



Acid Car Acid Car 

�� DesignDesign
�� Shell Thickness 5/8”Shell Thickness 5/8”
�� Equipped With Top Equipped With Top 

Fittings Fittings 
Interior Protective Interior Protective 

�� OptionsOptions
�� Bottom Washout Bottom Washout 

ProvisionsProvisions
�� Outer Jacket Outer Jacket (11 gage)(11 gage)

InsulationInsulation�� Interior Protective Interior Protective 
Coatings or LiningCoatings or Lining

�� Safety VentSafety Vent

�� InsulationInsulation
�� Safety ValveSafety Valve
�� Combination PRDCombination PRD



Life CycleLife Cycle

�� Cars are designed for a 40 year life Cars are designed for a 40 year life 
expectancyexpectancy

�� Average Life (33)Average Life (33)
�� Possible ten (10) year life extensionPossible ten (10) year life extensionPossible ten (10) year life extensionPossible ten (10) year life extension

�� Economics  Economics  (most case)(most case)

�� Reasons 40 year life not metReasons 40 year life not met
�� RR AccidentsRR Accidents
�� CorrosionCorrosion
�� Economics Economics 



ImprovementsImprovements
�� Education & TrainingEducation & Training

�� Loaders/ShippersLoaders/Shippers
�� UnUn--loaders/Customersloaders/Customers
�� IndustryIndustry
�� RegulatorsRegulators
�� SuppliersSuppliers
�� General AwarenessGeneral Awareness

�� Safety Valve (PRD)Safety Valve (PRD)
�� Higher Set Pressure Higher Set Pressure (Start to (Start to 

Discharge Pressure)Discharge Pressure)

�� Improved PRD DesignsImproved PRD Designs

Safety Vent DevicesSafety Vent Devices
�� Improved Design Improved Design 

�� General AwarenessGeneral Awareness

Quality SystemsQuality Systems
�� All Tank Car Certified & All Tank Car Certified & 

Registered Providers Must Registered Providers Must 
Have an Approved Quality Have an Approved Quality 
Assurance System/ProgramAssurance System/Program

�� Internal and External Internal and External 
Compliance AuditsCompliance Audits

PhasingPhasing--out of Slipout of Slip--Tube Type Tube Type 
Gauging DevicesGauging Devices

Improved Design Improved Design 
�� Easy of Access To Frangible Easy of Access To Frangible 

DiskDisk
�� Change in Regulations Change in Regulations 

((Remove Disk for InspectionRemove Disk for Inspection))

�� Tank Car DesignTank Car Design
�� Stubsill Stubsill 
�� Rollover Protection on Certain Rollover Protection on Certain 

Acid Type CarsAcid Type Cars
�� ReflectorizationReflectorization







OpportunitiesOpportunities

�� Safer Movement of Railcars and ContentsSafer Movement of Railcars and Contents
�� Reduce NAR’s Reduce NAR’s -- ��������������������������������������������������������

�� Improved DesignImproved Design
Expanded SecurityExpanded Security�� Expanded SecurityExpanded Security



North AmericanNorth American
NAR Reduction Task ForceNAR Reduction Task Force

� Created 1995 (later part of year)

� Modeled to align with a Canadian program which 
originated in 1992 (successful)

� Participation by U.S. and Canada

� Shippers, Carriers,  Car Owners, Trade Associations ,  
Component Suppliers  and Regulatory Agencies



Task Force ChargeTask Force Charge

�� Reduce NAR’s Reduce NAR’s –– (focus tank cars)(focus tank cars)

�� Promote Proper SecurementPromote Proper Securement

�� Awareness Awareness 

�� Gather, Assemble, and Distribute Gather, Assemble, and Distribute 
Data/FindingsData/Findings



ResourcesResources

�� Web Site:Web Site: http://nar.aar.comhttp://nar.aar.com

�� AAR/Bureau of ExplosivesAAR/Bureau of Explosives
�� VideosVideos�� VideosVideos
�� ChartsCharts
�� DecalsDecals
�� PostersPosters



SuccessesSuccesses

�� Training & EducationTraining & Education

�� Influence Rule Making Influence Rule Making (phasing out of slip tube (phasing out of slip tube �� Influence Rule Making Influence Rule Making (phasing out of slip tube (phasing out of slip tube 
type gage device)type gage device)

�� 44% Reduction in NAR’s (199644% Reduction in NAR’s (1996--2005)2005)



NAR Risk Index (NARRI) NAR Risk Index (NARRI) 
ComponentsComponents

A  Preventive Factor
B  Package/Quantity Factor
C  Product Hazard Factor
D  Extenuating Hazard Factor
E  Environmental Impact Factor
F  Human Impact Factor

NARRI Score = Risk factor x Consequence Factor

Or

NARRI Score = A x (B + C + D) x (E + F)



NAR Data BreakdownsNAR Data Breakdowns
20032003--2005200520032003--20052005

August 21, 2006August 21, 2006

More graphs will be added to this file over timeMore graphs will be added to this file over time

Todd TreichelTodd Treichel
ttreichel@aar.orgttreichel@aar.org



NARs by YearNARs by Year
US & CanadaUS & Canada
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Top Commodities for NARs Top Commodities for NARs 
Cumulative for 2003Cumulative for 2003--0505
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Top Commodities for NARs Top Commodities for NARs 
YearYear--byby--Year for 2003Year for 2003--0505

CommodityCommodity
20032003--

20052005 20032003 20042004 20052005

11 Anhydrous AmmoniaAnhydrous Ammonia 214214 8282 7878 6060

22 LPGLPG 166166 7070 4040 5656

33 Alcohols NOSAlcohols NOS 126126 4646 4848 3232

44 Caustic Soda SolutionCaustic Soda Solution 117117 5757 2929 3131

55 Flammable Liquid NOSFlammable Liquid NOS 105105 3232 4545 282855 Flammable Liquid NOSFlammable Liquid NOS 105105 3232 4545 2828

66 Hydrochloric Acid SolutionHydrochloric Acid Solution 104104 4343 2020 4141

77 Fuel OilsFuel Oils 7676 2727 1919 3030

88 Petroleum DistillatesPetroleum Distillates 6969 2424 2424 2121

99 Sulfuric Acid SolutionSulfuric Acid Solution 6666 2626 1212 2828

1010 Envir Haz SubstancesEnvir Haz Substances 5353 1717 1818 1818

1111 GasolineGasoline 5151 1717 1919 1515

1212 StyreneStyrene 4646 1010 1313 2323

1313 Hydrogen PeroxideHydrogen Peroxide 4444 1313 66 2525

14t14t MethanolMethanol 4141 1313 1111 1717

14t14t Phosphoric Acid SolutionPhosphoric Acid Solution 4141 1616 1313 1212



Top Specific Causes for Pressure Top Specific Causes for Pressure 
Cars 2003Cars 2003--0505

48

38

26

16

PRD - o-ring deteriorated

Liquid line - valve open, closure plug open

Open gauging device connec to pipenip -
packing gland nut loose

Pressure plate connec to nozzle - bolts loose 16

14

14

14

14

10

10

Pressure plate connec to nozzle - bolts loose

Vapor line - valve open, closure plug open

Liquid line - valve body problem

PRD external - valve body problem

Other

Liquid line w/o valve - closure plug loose

PRD - overloaded tank



Top Specific Causes for Top Specific Causes for 
Nonpressure Cars 2003Nonpressure Cars 2003--0505

209

84

78

75

Manway - bolts loose

Manway - gasket deteriorated

Safety vent - frangible disc ruptured

Other

57

54

50

34

28

22

21

BOV - cap loose, valve open

PRD external - valve body problem

Manway - gasket misaligned

BOV - cap loose, valve closed

Liquid line - threaded valve loose

Liquid line - valve open, closure
plug open

Manway - gasket missing













Anhydrous Ammonia: Anhydrous Ammonia: 
Top Specific Causes 2003Top Specific Causes 2003--0505

37

14

13

PRD - o-ring deteriorated

Liquid line - valve open, closure
plug open

Open gauging device connec to
pipenip - packing gland nut loose

13

7

6

6

6

pipenip - packing gland nut loose

Pressure plate connec to nozzle -
bolts loose

Liquid line - valve closed, closure
plug open

PRD - o-ring misaligned

PRD external - valve body problem

Other



LPG: Top Specific Causes 2003LPG: Top Specific Causes 2003--0505

20

8

7

Liquid line - valve open, closure
plug open

Open gauging device connec to
pipenip - packing gland nut loose

Vapor line - valve open, closure
7

6

6

5

5

Vapor line - valve open, closure
plug open

Liquid line - valve body problem

PRD - o-ring deteriorated

Liquid line - valve closed, closure
plug open

PRD - overloaded tank



Alcohol NOS + Methanol + Ethanol: Alcohol NOS + Methanol + Ethanol: 
Top Specific Causes 2003Top Specific Causes 2003--0505

20

15

12

Manway - bolts loose

BOV - cap loose, valve open

Other

10

10

7

5

5

5

BOV - cap loose, valve closed

Liquid line - threaded valve loose

Liquid line - valve stem packing
retainer loose

Manway - gasket misaligned

Thermo well - damaged pipe

Bottom outlet - cap gasket
deteriorated



Caustic Soda Solution: Caustic Soda Solution: 
Top Specific Causes 2003Top Specific Causes 2003--0505

36

17

PRD external -
valve body

problem

Safety vent -
frangible disc 17

13

9

frangible disc
ruptured

Manway - bolts
loose

Manway - gasket
misaligned



Flammable Liquid NOS: Flammable Liquid NOS: 
Top Specific Causes 2003Top Specific Causes 2003--0505

14

14

Manway - bolts
loose

Manway - gasket
deteriorated

5

4

4

deteriorated

Manway - gasket
misaligned

Liquid line - valve
closed, closure

plug open

BOV - cap loose,
valve open



HCL Solution: Top Specific Causes HCL Solution: Top Specific Causes 
20032003--0505

22

7

7

Safety vent - frangible disc ruptured

Manway - bolts loose

Shell - rubber lining failure 7

5

5

4

4

Shell - rubber lining failure

Liquid line - blind flange bolts loose

Gauging device, closed - broken
pipe

Fill hole - cover bolts loose

Other





ConclusionsConclusions

�� Efforts of Task Force, Industry, Suppliers, Efforts of Task Force, Industry, Suppliers, 
Shippers, UnShippers, Un--loaders, & Regulators have loaders, & Regulators have 
positively impacted/lowered the frequency of positively impacted/lowered the frequency of 
NAR’sNAR’s

�� There is much more to be doneThere is much more to be done

�� Goal for NAR’s = 0Goal for NAR’s = 0

�� NAR’s are expensive NAR’s are expensive –– estimated average estimated average 
$10,000 per occurrence$10,000 per occurrence


