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Event Recorder

« Train was traveling at 28 mph

» Two locomotives anad 20 cars crossed the
pridge

» Uncommandead emergency brake application

at 12:50 a.m.




Visualization of Estimated Derailed Car Motion

Speed, mph
Local Time Lead Rear Throttle
00:49:50 31 31 Idle
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Tank Cars
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Investigation Team

'Robert Sumwalt — Board Member On-Scene
\/JJ;<e rl Her — |IC

Erik JVLJ—*JJ F —
Matt Fox — J\/Ie't:a .
Kevin Renze — Vehicle Performanc
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Parties to the Investigation

edera I %a]Jroad Administration (FRA)
Union Pacific Rallroad (UP)
Brotherhood of Raillread Signalmen (BRS)

—

Brothernood of Locometive Engineers and Trainmen
(BLET)

Brotherhood of Main

(BMWED)

International Association of
Tr ansportation Workers (SM

[0) Wc.l Emergency Management o




Safety Issues_

JP _e . maintenance and Inspection
» FRA'S track mspecmf QVersight
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Buffer Car
GACX

Not to Scale. For illustrative
purposes only
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Locomotive
UP8376

Train UEGKOT-09

Direction of
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travel

Lead
Locomotive
UP5666

South rail
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Preaccident Inspectlons and Records Review

o |nitial : ermmrll inspection March 9, )OI/—




Postaccident Inspection and Testing

alled cars moved from derallment

» Inspections and FRA Brake testing periormea

ﬁ

» Revealed gooa Inte

grity of the train brake system

A

» Deralled tank cars also examined
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1CBX 1908115 <]

LD LMT 198100LB 89900KG
T WY 64900LB 209400KG




Summary
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Estherville Subdivision

» Single main track

: » About 79 miles or track




Compliance Agreement

. Pr\)mgred by a UP. High-Hazard Flammable
N Deraliment 1nt Mesier, Oregon




UP Track Inspection and Maintenance




FRA Inspection Findings
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|5: marginal tie conditions

marginal tie conditions with emphasis o
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Postaccident Inspections.

NoO civil penalti
recommended




Summary

~+ UP was not maintaining the
~ Subdivision
UP supervision was no
Crossties conditions Wer:

conditions were not
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Layout of Rall Track Pieces

Plant weld

East ——
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Probable Point of Derallment
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Metallurgical Examination

East

1l

Head Checking
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Finite Element Modeling

Transverse stress

(psi)
2440

New 90-1b. Rail Profile Worn Accident Rail Profile

New 90-Ib. Rail Worst-case Scenario
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Summary

 The train derailed at a broken south rail on the
west approach prior to the timber bridge

e Rail fragment recovered was most damaged
* Located adjacent to largest missing rail section

* Finite element modeling perfermed on worn
90-Ib. rail with varying track support

« Worn rail with degraded supports leads to higher
stress

e Could increase risk of rail head failure
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Hazardous Materials Safety Issues
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Denatured Fuel Ethanol

nol is currently the top hazardous material
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Increasing Shipments of Undenatured Ethanol
U.S. Fuel Ethanol Exports

M UNDENATURED ® DENATURED
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Summary: Denatured vs. Undenatured Ethanol

» 23 billion gallons of ethanol denatured for
domestic transportation annually

* L ack of postaccident damages suggests a
potential safety benefit from shipping ethanol
IN Its undenatured form

 More scientific data Is needed to quantify and
understand potential safety benefits
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Tank Car Damages

'Mr of 20 deralled tank
Heads and/or S S 0f 1.0 tank cars were breached
from m |
I from fire exposure
rorJurr Only from top fitting and/or
,J:lfﬂ:lg,,




DOT-111 Tank Cars in Ethanol Service

Typical poor DOT-1 adlng-
retention performanc
\J t JC—J replaced or fitted by
viay 1, 20 f

FH _
Were sp

Punctured DOT-111
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Ethanol Tank Car Fleet

Ethanol Fleet Tank Car Utilization
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Previous Safety Recommendation

Tr PHMSA: Require an aggressive, mrermgﬁd ate progress
milestone sc,'recJ Jle, for DOT-111 and CPC-1232 tank car
replacements or retrofitting. (R-15-16)

Open — Unacceptable Response




Summary: Ethanol Tank Car Fleet Replacements
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ppJJ—*FJ [ank cars in
-11 7 compliant tank
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» Achievement of SnHead deaalines may be
overly rellant on future market and economic
conaitions
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