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Parties to the Investigation

s  Amtrak

»  Sound Transit

: »  \Wasnington State Department or liransportatior

: V\/rIJJJrJ[JrDrJ Jtilities and Transportation Commission
:  Federal Rallroad Aaministration

L J S]ar nens Industry, Inc.
* Brotherhood of Locomotive Engineers and Trainmen 4

» |nternational Association of Sheet |\
\Workers

etal, Alr, Rall and Transportation




Safety Issues

| 'Prepara't]on for Inaugural service
Amtrak safety on a noest rallroad
Training and qualiiying operating crews
Crashwortniness of the Talgo equipment

Survival factors

j\J]J]rJ—rIJHf CY EMErgency response
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» Crew Periormance
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» FIrsttrip In revenue Service and unsupervisead




Operating Crew




Amtrak 501 Accident Trip
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Safety Issue: Qualif

ng on New Territory




Safety Issue: New Equipment Familiarization

» Engineer not completely familiar with locomotive feature
» Training

» Classroom

- Qualitication trips

» NOt exposed to overspeed

alarm

Ui
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Safety Issue: Systematic Training

» Formalize approach to training

 |dentify and address all challenges

» New equipment, terrtory, limited combined
; eXperience

* D
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Safety Issue: Maximize Crew Resources

oI PDoth crewmembpers

(0p

Trp had new challenges

» Need 10r active participation even from Inexperiencea

crewmembers

» Apply Crew Resource Management (CRM) principles:

» Help 1dentity SIgns; recognize Clues tnat salety may be
compromised; Intervene I necessary




Safety Issue: Enhanced Signage

~

Advance Warning Sign — 2 miles from curve
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Enhanced Signage

» Greater advantage to freignt trains than passenger trains

» Supplemental signs / plagues

» Salety recommenadation Proposer
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Overview

\Washington State Department of:
Transportation (WSDOT)
Sound lransit

Amitrak

Federal Rallroad Administration (

FRA)




Operations Planning

» Sounder Commuter Rail Timetable

Timetable #1 (2015)
» Crew focus zone at MP: <

Timetable #2 (2017)

» Crew focus zone at MP 19.6 not incluaed




Operations Planning

» Amtrak
» Speed limit action plar
» Crew Tocus zone

i » Did not Include Lakewood subdivision




Sound Tran5|t Project Safety Management

» Hazard management Process 1or sarety risk
 ldentiry
 |Viitigate

» Resolve




Preliminary Hazard Analysis

:)e allment In curves

* Proposed mitigations (2015):
» ENSUre CUrves ana speed limitations meet readeral
regulations
» Develop Inspection and maintenance proceaures to
meet federal regt,JJat]Qm;

 Implement positive train control (PTC) [tuture|




Integrated Testing

‘erevenue operations testing incomplete

mulated operations at t ¢ SPeedas

S|
Conductead under varous operating conditions

rating hazard analysis Incomplete

S Of mitigations




Satety Certification Verification Report

» Certi
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» nal verification tool

» TImetable as a procedural control




Satety Certification Verification Report

» No operating hazard analysis

* NO PDICTEVENUC OpPEerations testing
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» Hazard or overspeed derallment In curves
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WSDOT Project Oversight

> Review of safety and security verification
[eport
» L]m]ted ‘0le In sarety oversignt

» |

p‘o

rrf-lrg'ngg{er/fﬁrfJ cation activities




Federal Railroad Administration Oversight

?lfe'/ ovﬁrsjﬁ'

» NO regulatory au rrmr y {0 approve or require
changes to an SSVIP

» 34 Tleld anad compliance INSPections

» Missed opportunity




Amtrak Responsibility

» Operations on nost rallreads
Traditional acceptance o1 Sk

» RISK

J |
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1S O0n Nost rallroads
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* Proactive management of risk




Amtrak Safety Management

Salety management system
» National Implementatior

»}

» Beyond current minimum stanaarads




Federal Rallroad Administration System Safety

» Fallure of FRA to Iss nal rule
 SIX extensions since 2016
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Summary

Inconsistent permanent speed reduction location
mitigations
Coordination or prerevenue activities

Initiation of operations prior to the completion of

Lt

S
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Overview

~

| O\/l—‘r\/]!—\v\/ 0T the derallment Kinematics

Discussion of Severely dan
rolling assemnlies
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Rolling assembly
detached

Rolling assembly
detached under

“AMTK
7504(7)

AMTK
7303(6)

AMTK
7554(4)

AMTK
7804(5)

Rolling assembly
partially detached

Car No.

AMTK
7424(8




Damage Description-AMTK 7424 (8)
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AMTK 7504 (7)

Iption-

Damage Descr
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Rolling Assembly Detachment

1

Detached
rolling
assembly
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Talgo Series Vi

e Talgo, Inc. (Talgo Series VI)
e |ntroduced Iin the US for service in WA, 1998

* Introduced Iinto sernvice before CER Part 238, Passenger
Equipment Safety Standards

e Semi-permanently coupled to adjacent cars

 One roling assembly between each car except the
baggage car




Talgo Series VI

» Wheels mounted In a frame
(rolling assembly)

e Towers include air
suspension at top

 Rolling assembly attached to
one end of the car

o Adjacent car Is attached with
weight bearing bars

e Guidance bars are primary.
attachment to the car body

45




Talgo Series VI Crashworthiness Design

, January 1990

450,000 Ips.

No collision or corner post on individual




US Crashworthiness Passenger Safety
Requirements. 1990)
e+ Static end strength-800,000 Ibs.

Ull heignt collision posts

Ull height corner Posts
Anti-climbing mechanism
Truck to carbody retention strength

Car to car coupler strength




US Crashworthiness Passenger Safety
irements 1999 —

» FRA concerned withr Eurepean passenger

equipment structural Standaras
; » Coditying assured nign Ievel ot sarety




Title 49 CFR 238.203(d) Grandfathering

» Permitted non-compliant equipment for

DASSENQEr Service

» Petition required (Ssummarized)

)rf-ler JS




FRA's Grandfathering

Approval

« Amtrak petitioned the FRA
for approval

e Preliminary approval in
September 2000

e Selected conditions
required:;

» Install safety cables between
cars

 Install safety cables on rolling
assembly tower assemblies

50




FRA's Grandfathering Approval

IC Interest and consistent with re 11Jro~ld
Ly
nsure adequate compatioiity: among u n the

general rallway system

>

Concerned with performanc
» Articulated connections Were ex d to fai

d JfJSLJprf'fv—*J car bodies fall to track with unknown result

Greater lateral displacement than conventional e JJJ,Jn'Jer!‘




Performance of the Talgo Series VI

N )

- Failure of the articulated connection in a high
energy event
Complex and uncontrelied benavior and
secondary collisIons witn surreunading terrain with
Severe results
DlIES Prone to Sseparation aiter the

gongJer ralls




Safety Issues

\/I tralnSet dees Not proviae
eClions te passengers in a nign

S VI frainset lacks structural

proir.ec‘t]r' S Proven 1o preserve survivanle space

Grandfathering IS not In the public interest or

- consistent with railroad safety.
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Overview

Train occupancy and injury

i Dgng)elrrprfdeJDfl compartment falizatl

Seat rotation and seat latening mec
nergency lignting/HPPL gjgmage
ighway USEr Injuries and causation

-mergency response-communications




Train Occupants

» Total number of occupants: crew and passengers 83

 SErious 52
> Minor 10
 Not Injured 31

Injury Severity nknown

A
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Occupant Protection




Compartmentalization and Seat Securement

59
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Compartmentalization and Seat Securement

60 i‘“‘“"%ﬁ
%

NTSB




Emergency Lighting and Signage




Highway Users
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Highway Users

* Vehicles involved

- 2 Truck tractor in combination with semi-trailers

» SErous 2
» Minor 2
» Not Injurea 4

» Injury Severity Unknown




Emergency Response




Emergency Response

 Fire/Rescue-EMS Agencies
e Joint Base Lewis McChord
» Pierce County Fire D—i,urrm—vnr
~« Thurston C County Fire Department

» EMS - Madigan Army Hospital, Amercan Me na Faulk Ambulance
SEIVICEeS

L aw Enforcement Agencies
» Plerce County Sherifi's Department
iKewooda City Police Departmen
Police Department
nington State Patrol
ICOOM Police Department
Puyallup Police Department
Emergency Management Agencies

» Pierce County Emergency Management Agency

7 I

rce County Incident Management Team




Emergency Response Operations

e Agency Communications Center and Operatlng Frequency

« JBLM- DoD o frequency 450 MHz
-+ Fire/Rescue and Law Enforcement 800 MHz
~« Pierce County Emergency Management Agency /00 MHz
]rJr‘JJ!—‘r . Communications
ICy Incompatinility: and lack of interoperanility
face {0 face and runners to deliver communications

ted ti maJ/ and efficient communications b




Summary

» Effectiveness of compartmentallzatlon for occupant
protectlo - *

‘Securement of train seats designed to rotate

. )ev%omwm of p ocedures for the safe transportation of
' ,

- childrenin car

* Adeguacy or emergency lignting

“» Improvement to interoperability of communications
:be'iween DoD and civilian agencies
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e
of SOUNDTRANSIT AGENCY SAFETY AND SECURITY MANAGEMENT PLAN

Figure 6. Risk Assessment Matrix

HAZARD RISK INDICES
Freguency
of Hazard Category
Occurrence
1 2 3 4 5
Catastrophic Critical Marginal Insignificant

(A)

Frequent

(B) 5B
Probable
o- B

Occasional

(E) 1E
Improbable

Each hazard category in the Risk Assessment Matrix in Table 5 requires a specific level of
action. Table 5 represents the decision authonty for each category.

Table 5: Hazard Decision Matrix

Hazard Risk Index Risk Decision Cnteria

1A, 1B, 1C, 2A, 2B, 3A - Unacceptable {Un)

1D, 2C, 2D, 3B, 3C, Undesirable (Ud)
448 _ 4B, 5A ELTRYSOAP concurrence required

1E. 2E, 3D, 3E, 4C_ 4D, I:I Acceptable with SSDCC review [(Ar)
5B, 5C

4E, 5D, 5E - Acceptable without further review (Ac)

o

7 |NTSB



Child car seat
near
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