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Overview

NAR Defined
Incident Reporting

NAR Trend Analysis
e Overview of DOT Incident data

e Review of 2012 AAR/BOE Annual
Report on NARSs

 AAR/BOE Statistics updated April 2013

Common failures (PRDs, Vacuum
valves, bottom outlet valves etc.)
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Definition of a NAR

“The unintentional release of a hazardous
material while in transportation, including
loading and unloading while in railroad
possession, that is not caused by a
derailment, collision or other rail related
accident. NARs consist of leaks, splashes,
and other releases from improperly secured
or defective valves, fittings, and tank shells,
and also include venting of non-atmospheric
gases from safety relief devices.”

Atmospheric gases: air, nitrogen, oxygen, argon, krypton,
neon, xenon



N ormternon Incident Reporting
( Federal Railroad
Administration

Railroad ° 49 CFR, Section 171.16(a)(2)

Safety Must submit a DOT Form F 5800.1 for
" any unintentional release of a hazardous
material during transportation

e DOT 5800.1 Form F:

http://www.phmsa.dot.gov/hazmat/in
cident-report
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FRA Regional Map
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Incident Data

All Regions NARs

(by incident location, US only, Oct. - Mar.)
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Region 1 NARs
(by shipment origin, US only, Oct. - Mar.)
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Region 2 NARs
(by shipment origin, US only, Oct. - Mar.)
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(by shipment origin, US only, Oct. - Mar.)
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Region 4 NARs
(by shipment origin, US only, Oct. - Mar.)
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Region 5 NARs
(by shipment origin, US only, Oct. - Mar.)
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Region 8 NARs
(by shipment origin, US only, Oct. - Mar.)
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A Yo 2012 AAR/BOE Report

Federal Railroad
Administration

Railroad @~ Annual Report of Non-Accident
Safety Releases of Hazardous Materials
" Transported by Rail (July 2012) for
calendar year 2011

e AAR/BOE NAR Reduction Program
http://nar.aar.com/
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Historical Overview

Number of Tank Car Non-Accident Releases, U.S. and Canada: 2002-2011
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Tank Car Non-Accident Releases by Hazard Class, U.S. and Canada: 2011
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Ra'l]roa'd Top 15 Commaodities Involved in Tank Car Non-Accident Releases,
Sa.fety U.S. and Canada: 2011
*

Alcohals, N.O.S.

Hydrochloric acid

Petroleum crude ol

Flammable liquids, N.O.S.

Fuel oils

Petroleum distillates, N.O.S.
Petroleum gases, liquefied
Sulfur, molten

Ammonia, anhydrous

Sulfuric acid

Sodium hydroxide solution
Argon, refrigerated liquid
Elevated Temperature Matenal
Environmentally hazardous substances, liquid, N.O_S.
Waste flammable liquids, N.OS.

NARs
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NAR Rates By Hazard

Class
Tank Car Non-Accident Releases per 1,000 Loaded Originations by Hazard Class,
U.S. and Canada: 2011
2.2 Non-Flammable Gas - | 0.918
Combustible Liguid | 0,680
8 Corosives | 0.914
3 Flammable Liquid | 0.437
All Hazard Classes | MEG__— (397
9 Misc. Hazmat | 0271
23 Poison Gas 0270
6.1 Poisonous Material | 0.223
5.1 Oxidizers 1 0.18f
21Flam. Gas [ ————7 0.167

0.00 0.20 0.40 0.60 0.80 1.00
NARS per 1,000 Originations
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Top Commodities for NARs 2012
US & Canada

Petroleum Crude Oil 108
Alcohols NOS
Fuel Oils

LPG

Hydrochloric Acid Solution

Molten Sulfur 23

18

Gasoline

Flammable Liquid NOS 16
Petroleum Distillates 16
Anhydrous Ammonia 16

Argon 13
Envir Haz Substances 13
Sulfuric Acid Solution 12

Corrosive Liquid NOS 1"

1
Source: AAR/BOE NAR data

Caustic Soda Solution
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Safety T I
-
[l

Pressure relief
valve

Vapor line

Sample line

Pressure plate - 3

Tank

1

-

!'Ir 'Ilﬂ 1.5 21] ‘EIS
Source: AAR/BOE MAR data
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Top Specific Causes for Pressure Cars
2012

Liquid line - valve open, closure plug open — 10

PRD-o-ringdeteriorated |1
Vapor line - valve open, closure plug open _ 6
PRD -overloadedtank | 14

Sample line - closure plug loose, valve open - 3

Liquid line - valve open closure cap loose - 2

Liguid line - valve stem broken/bent - 2

Ligquid line - valve stem packing retainer loose F 2

Source: AAR/BOE NAR data
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Nonpressure Car NARs by Component
2012

Manway

Liquid line

Bottom outlet & valve

Vacuum relief valve

Pressure relief valve

Safety vent 20

Vapor line 19

Fill hole @9

Other [18

Tank [O7

Sample line I 5
Washout & sump [ 3
Thermo well |1

244
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118

Manway - gasket deteriorated

Manway - gasket misaligned
Manway - gasket missing

BOV - cap loose, valve closed
Liquid line - threaded valve loose
No Cause Provided

BOV - cap loose, valve open

Safety vent - frangible disc ruptured
VRV - cap c-ring deteriorated

PRD - overloaded tank

Liquid line - mounting flange bolts loose

Source: AAR/BOE NAR data




Federal Railroad

Injuries due to NARs

Railroad ¥
Sa{ety

US Department of
(‘ Transportation

25

20

15

10

2010 2011 2012
Source: AAR/BOE NAR data
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Railroad ° vacuum relief valves: The number
Safety of failures are on the decline,
*

perhaps due to discontinued use, or
replacement with “no-step”
designed vacuum valves.
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Manways

Proper selection and application of
gasket. Is it the right size and
material for the service?

Measurable/Repeatable securement
of manway cover, including the
tightening seguence.

Apply proper torque. Too much can
damage manway cover and bolts,
and too little could cause the
manway to come loose.

Examine/clean/replace manway
bolts as appropriate.
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e Although it doesn’t quite come
through In the statistics of NARs,
FRA has noted a significant increase
In the number of stem failures on
PRDs, causing the entire
stem/spring internals to fall into the
tank, primarily in ethanol service,
but notably increasing in crude oll
service as well.
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Railroad | ° Possible causes:

Safety  Stress (bending/flexing) due to forces
" experienced during transportation.

e Excessive hydrostatic pressure surges.
e Corrosion
e Some combination of the above

« A pressure relief valve may be lifted
with minimal effort manually if the
stem has failed. Requires
replacement by AAR certified tank
car faclility.
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Bottom Outlet Valves
(BOVSs)

e Most common problem is damage
to the ball (dents/scratches) due to
buildup of solid particles at the

BOV.

e Requires repair by certified tank car
facility, and could likely be
prevented with appropriate

maintenance qua

e Stem packing lea
prevented by pro

Ification program.
KS — could be

ner examination

and securement of packing gland

nut.



Y v NAR Inspections
( Federal Railroad
Administration

Railroad ° Regional Specia_ligts receive reports
Safety of NARs that originated or occurred
* in their region.

e Regional Specialists communicate
with other affected regions and
prioritize and assign responsibility
for investigation, as appropriate
glven resources and circumstances.

e Faclilities with recurrent NARs may
be subject to more frequent
Inspections.
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Administration

Railroad ° AAR/BOE Pamphlet 34,
Safety Recommended procedures for
*

loading/unloading pressure and
non-pressure tank cars

http://www.aar.com/CPC-
1245%20Pamphlet%62034.pdf
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Railroad | ~ Rénewable Fuels Association —
Safety Guidelines for Assembly of Hinged
* and Bolted Manway Covers.

 FRA Safety Advisory 2009-2:
Inspection of Bottom Outlet Valves
and Assemblies

http://www.gpo.gov/fdsys/pkg/FR-
2009-10-16/html/E9-24927 .htm
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Railroad | ° PHMSA incident data/reporting:

Safety | http://www.phmsa.dot.gov/hazmat/lib
rary/data-stats/incidents

e AAR/BOE NAR Reduction Program
http://www.nar.aar.com/
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Still have Question?

e (Contact me at; 202-493-6050

* Visit FRA’s web page: www.fra.dot.gov

* Visit PHMSA’s web page: www.hazmat.dot.gov

* E-mail me at kurt.eichenlaub@dot.gov OR
*  E-mail HMASSIST@dot.gov
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