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NARs by Year
US & Canada
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Top Commodities for NARs 
2007
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Top Commodities for NARs 
2005 - 2007
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Percent of NARs Occurring on 
Loaded Trips
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Commodities with 
Trends of Interest
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Top Specific Causes for 
Pressure Cars

2007
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Liquid line - valve open, closure plug open

PRD - o-ring deteriorated

No Code Provided

Open gauging device connec to pipenip - packing
gland nut loose

Vapor line - valve open, closure plug open

Liquid line - mounting flange loose

Frangible disc ruptured

Liquid line - valve body problem

PRD - overloaded tank



Top Specific Causes for 
Nonpressure Cars

2007
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Manway - bolts loose

Safety vent - frangible disc
ruptured

Manway - gasket deteriorated

BOV - cap loose, valve open

Manway - gasket misaligned

No Cause Provided

Liquid line - valve open, closure
plug open

Manway - gasket missing

Liquid line - threaded valve loose

Fill hole - cover loose



Manway Causes for 
Nonpressure Cars

2007
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Bolts - loose

Gasket - deteriorated

Gasket - misaligned

Gasket - missing

Bolts - missing

Gasket - wrong size

Bolts - old break,
missing/rusty

Gasket - Incompatible



PRV O-ring Causes 
2003-2007

2003-05 
avg 2006 2007

Deteriorated - pressure car 16 14 8
Misaligned - pressure car 2 5 2
Incompatible - pressure car 0 1 0
Deteriorated - nonpressure car 2 1 1
Misaligned - nonpressure car 1 1 0
Incompatible - nonpressure car 1 0 0
Deteriorated - car spec unk 0 0 1
Total 21 22 12



Top Specific Causes for 
Hydrochloric Acid Solution

2005-2007
42

10

9

9

8

6

4

Safety vent -
frangible disc

ruptured

Fill hole - cover
bolts loose

Safety vent -
frangible disc

corroded

Liquid line - blind
flange bolts loose

Shell - rubber
lining failure

Other

Manway - bolts
loose



Top Specific Causes for 
Hydrochloric Acid Solution
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Distribution of No. of NARs for 
Hydrochloric Acid Shippers
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NAR Trend for Alcohols NOS
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Top Specific Causes for 
Alcohols NOS

2005-2007
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Manway - bolts loose

BOV - cap loose, valve open

Liquid line - valve open, closure plug
open

Liquid line - valve stem packing
retainer loose

Liquid line - threaded valve loose

Manway - gasket deteriorated

PRD - overloaded tank

VRV - valve body corrosion

Liquid line - valve open, closure plug
missing

Vapor line - valve open, closure plug
open

Many causes with 2 
NARs – one of the 
largest spreads of 
different causes



Distribution of No. of NARs for 
Alcohols NOS Shippers
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Top Specific Causes for 
Anhydrous Ammonia

2005-2007
32
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PRD - o-ring deteriorated

Open gauging device connec to
pipenip - packing gland nut loose

Liquid line - valve open, closure
plug open

PRD external - valve body problem

Liquid line - mounting flange
loose

Pressure plate connec to nozzle -
bolts loose



Top Specific Causes for 
Liquefied Petroleum Gases

2005-2007
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Liquid line - valve open, closure
plug open

Open gauging device connec to
pipenip - packing gland nut loose

Vapor line - valve open, closure
plug open

PRD - o-ring deteriorated

PRD - overloaded tank

Liquid line - valve body problem



Top Specific Causes for 
Sodium Hydroxide Solution

2005-2007
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Safety vent - frangible disc
ruptured

PRD external - valve body problem

Manway - bolts loose

Manway - gasket misaligned

Other

Shell - crack or weld failure



Hydrogen Peroxide NAR Trend
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Vacuum Relief Valve NARs
2001- 2007
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Vacuum Relief Valve NAR Causes
2006- 2007

*

5

6

4

3

2

2

2

1

1

1

0 1 2 3 4 5 6 7

Valve body problem

Valve body corrosion

Cap o-ring deteriorated

Cap o-ring misaligned

Broken valve spring

Broken/bent valve stem

Threaded connection to car loose

Overloaded tank

Threaded connection to car worn

Cap o-ring missing



NAR Risk Index (NARRI) 
Components

NARRI Score = 

Risk Factor  x  Consequence Factor



Risk Factor Components
A  Preventive Factor

- Obvious, easily prevented etc. = 5 points
- All other causes = 2 points

B  Package/Quantity Factor
- 1 to 5 points: load vs. residue, bulk vs. non

C  Product Hazard Factor
- 1 to 10 points based on hazard class/division

and packing group
D  Extenuating Hazard Factor

- Additional points for ESCs, PIHs etc.



Consequence Factor 
Components

E  Environmental Impact Factor
- 2 to 5 points
- Dependent on actual quantity released

F  Human Impact Factor
- 2 to 10 points
- Exposures, hospitalizations, deaths incurred
- Evacuations incurred



Bringing the Factors 
Together

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

i.e.,

Prevention x
(Package + Hazard + Extenuating Hazard) x
(Environmental Impact + Human Impact)



Average NARRI for Top 
Commodities 2007
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NARRI Points per 1,000 Loads
US & Canada   2006
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Commodities w/ NARRI Scores > 150
2007
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