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AR Case Studies

Paul Nony, Ph.D.

CENTER FOR TOXICOLOGY

AND ENVIRONMENTAL HEALTH,LLC




What are Non-Acciaent
Releases (NARs)?

A hazardous materials non-accident release
(NAR) is 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.

Source: AAR



Where do NARs Occur?

e At the producer's facility

® N railyards




How are NARs Caused?

e Pressure cars:

e | iquid line: valve open/closure plug open or missing, valve
closed/closure plug open, loose valve stem packing retainer,
valve body problem
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How are NARs Caused?

e Non-/Low-Pressure cars:

1. Manway: bolts loose, gasket deteriorated/misaligned/missing
2. Safety vent: frangible disk ruptured

3 quU|d Line: Ioose closure plug threaded valve, or blind flange bolts;
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Case Study #1:

Styrene Monomer- Cincinnati, OH
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= ..r\ ek T Ll
i e ¥ ] [ e BV

N delivered.

L et ol AL S B O 8 R
SV T e

= % rEay el A= (s e i A O LY A - ey S asw Al By R . g i ol LR G & A P I ey
' r _: ‘;n ili 5 .I::v' St sy l. o " e S50 ), ‘I, 2 . _\. ‘,1? T l_‘l."' ot "k 's " M ,“‘. =4 l ol e .._‘ o L ._ '\'.._ KL A.,-__.
' 3 ol g I P S e e LR TNT 1 0 (gl s P A ) gt b il i f,l“ g D Bl RO el dT Er b W ARSIy UL e s el AR ER = ol e TR
) . DL ey o e W o & w e \









Styrene Monomer

e Requires inhibitor to prevent spontaneous
polymerization

e Common inhibitors are tert-butylcatechol (TBC) and
hydroquinone
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Styrene Monomer

e \/enting at the PRD is an indicator of product
polymerization inside the rail car

® [he temperature inside the rail car will rise as the
reaction continues




Results: Styrene
Monomer Tank Car

* [he venting came almost to a stop several hours Into
the release event

e After several nervous hours, the venting started again

e Tank temperature started to decrease indicating the
slowing of polymerization

e The event ended without failure of the tank car

® [he evacuation resulted in a large, multi-agency
response
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Case Study #2:

Ammonia Rall Car,

El Paso, X

e An anhydrous ammonia rail car experienced a
release from the top of the car during transit

e [he car was Isolated at the

PR BT

| Paso rail yard

(P e b e Dot el A Moiiies g i b LRt SR e i L Lasilesad e i T o b ¢
Bas il i Lo PROCH =T A YW N R N CHou | e ol ol e G0 Sl LERATY 6 Iu A T AT T g
g g b iy i 3 > ik ety 2 B , At o W Y S e T :
Gk DR i I T e e e B L N e S i sl Sk St SR i
LB s e Lt T e S ook ¥ S s s { 4 .



94 K ek
§ B |
‘{q\'..‘.\.\ﬂs .L.
7 ‘

5 \“
o..em. .“.«...bn& A
I




AMMONIA, ANHYDROUS
INHALATION HAZARD

DOT112J340W J

STENGIL QUALIFIED DUE
TANK QUALIFICATION TAT 2001 2011
THICKNESS TEST TXXV 2007 2011
SERVICE EQUIPMENT TXXV 2007 2011
PRD: VALVE 280.5 PSI TXXV 2007 201

|EINING

88.B.2 INSPECTION - 1 Tar 2001 2011
STUB SILL INSPECTION TAT 2001 2011
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Results: Anhydrous
Ammonia Tank Car

e [he source of the leak was determined to be
a valve that was not closed completely
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Case Study #3:
HF Leak, Colton, CA

e 30-40 gallons of hydrofluoric acid were
reported to have leaked from a tank car in
Colton Yard, CA.

® [he leak appeared to come from the bottom
outlet valve of the tank car

® [he product had to be transferred from the
tank car on site
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Case Study #3:
HF Leak, Colton, CA

® [he rall car was isolated near the entrance to the
yvard where many active tracks were in use

e The product was transferred into tanker trucks and
polypropylene tanks for transport offsite

e Both the tanker trucks and the poly tanks
subsequently developed leaks

e A railcar had to be brought in for the offload of the
product from the Baker tanks
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Results: HF Tanker

e Air monitoring was performed in the
surrounding rail yard and community to
determine potential impacts to human health

e Due to Issues with the containment of the
transferred product, the response was
orolonged for several days

e |t was |later determined that the HF product was
contaminated prior to initial loading of the railcar
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Case Study #4:
Sulfuric Acid Tank Car, Salt Lake City, UT

e Fully loaded sulfuric acid tank car was reported to be
‘'reacting” in Roper Rail Yard in SLC, UT

e Concern about potential vapor exposures resulted in
the evacuation of the rall yard and nearby areas

e Product was sampled and analyzed to accurately
determine contents

e Analysis showed that the product contained sulturic
acid in addition to hydrofluoric, hydrochloric,
phosphoric, and nitric acids
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Results: Sulfuric Acio
Tank Car

¢ |t was determined that the railcar had
contained different acids over time
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Case Study #5:
HCI Tank Car Leak, Columbia, SC

e \Workers reported visible liquid dripping down
the side of a HCl rail car in the rail yard

¢ \/isible vapors were reported emanating from
the liquid




Station 2
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Results: HCI Rallcar

e Responders determined that the rail car had been
overfilled prior to shipping

e High ambient temperatures likely caused the
oroduct to expand

e Movement of the rail car caused the HCI to slosh
out of the manway of the general service tank car

e Part of the product was transferred out of the car
resulting in an appropriate volume for transport
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Preventing NARs = Preventing
Unnecessary Costs and Liability

e Most NARs start as small, manageable releases but may
not end up that way

e Response decisions must be made carefully with due
diligence about the equipment and the product

e Proximity is everything: potential community impacts drive
the level of response resulting in greater response Costs

e Collaboration between shippers, receivers, and the
raillroads will continue to reduce the number and impacts
of NARS
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Questions?

Paul Nony, Ph.D.

pnony@cteh.com
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Toxicology Emergency Response

24-Hour Help Desk
CENTER FOR TOXICOLOGY
@ AND ENVIRONMENTAL HEALTH,LLC 1.866.869.2834
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