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Crash Overview
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Crash Location

Source: Google Earth image dated March 28, 2015
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Crash Location




Final Rest

Front of bus
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Postcrash Damage




On-Scene Staff

David Rayburn, Highway Factors

» Rafael Marshall, PhD, H

\V/1

» Michael FOX
’ SNawn currie, Vi

*  RONnald Kamir

* David Fereira

» Kristin Poland, Pnl

» (George Haralampor
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Report Development Staff

Ensar Becic, PhD, Project Manager
Debbie Stocker, Writer-Edit

Julie Perrot, Safety |

Don Eick, Mete

Christy spangiler

lvan Cheung, PnL

Dr. Nick Webster, ML

Edward Kendall, Lega

Katy Chisom, Transportat

Eric Welss, Media Relations




Parties to Investigation

Federal Highway Administration
—ederal iviotor Carrier ety Adaministration
ITornia Highway. F
a Clara valley lransportation Autnority
Greyhouna Lines, Int

Trinity Industries, Inc




Safety Issues

» Repair of traffic safety devices
» Slgnage and roadwa
»  Driver risk managen

* Vlaintenance and use 01 passenger restraints on
MOoLorcoacnes

» Collision avoidance systems
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David Rayburn




» Traffic metric
* Acciaent nist
* Inadequacie

— Vlaintena

— Gore aelir

— GUIdEﬂ >Sigrage |
- )




Traffic Metrics for US 101

» Average dally traffic: 142,000 vehicles

» Truck and bus traifiC a €ad 1or 6.0% or
12,000 trucks atr

» POosled speea lin

» Average speed of all traffic near time of crash:




Accident History

» 8 crashes at crash site since 2008
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Traffic Safety Devices: Repair




Traffic Safety Devices




Traffic Safety Devices: Repair

— Did not replac
ODject marker




Traffic Safety Devices: Repair




Traffic Safety Devices: Maintenance

Caltrans policy requires clearing crash scene
within 1 day
Caltrans policy requires crasn attenuators to be
repaired within 7 days
44 days later, retroreflective object marker was still
missing

« Unknown when temporary barriers were displaced




Traffic Safety Devices: Work Orders

- ]rlif—)g Al eJ mMaintenance mane |(,"H"lv*‘r” ﬁ\/_)r"‘r“
— | racks Init

— Does not

] ol -)O'JJ flf)'f le"
r’ Repalr CNecCKIIST TOr proprietary devices

— \Was never Initiate




Gore Delineation

Source: Google Earth image dated January 31, 2016




Gore Delineation

24 7 INTSB



Guide Signhage

p o

» Three guide signs for left HOV exit

— 2 advance

» At time of Installation in ns were
compliant witn Vit

» At time o1 crasn, sIgns were out o1 compliance with

MUTCD standarads




Guide Signage Compliance

e Recommendations from Atlanta, GA
« MUTCD revision in 2009

— Requirement for left exit plague; compliance date of
December 31, 2014

— Requirement for full border indicating HOV lane or
eXIt; compliance required at end or usetul lire

LEFT ﬂ HOV EXIT

26 7 INTSB



Guide Signage Compliance

LEFT LEFT

Va N\ L e

HOV 2+ ONLY HOV 2+ ONLY
5-9AM & 3-7PM MON-FRI 5-9AM & 3-7PM MON-FRI

NORTH NORTH

LEFT EXIT 1 MILE X LEFT EXIT ] MILE )

Current sign Ccompliant Compliant, new

! 3|NTSB



» |nadequate maintenance of safety devices

| »  USe O noncomyf
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Human PerermanceranerDiRver Perception

Rafael Marshall




» Bus driver background
»  [Factors that contrinuted t S error
— |INCOrrect

- — Reduced

— IMpProper roadway KINQ




Driver Background

» Experienced and properly licensed

— Medical certificate g Tor 1 yvear due to medical

conailtons




Driver Perception

» Believed that gore wa L LAV 1€

4 Sla\/ed 1 Jgoie | ' : asn




Overall driving

Drug or alcofl
[N-venicle aistr

—atigue

Viedical condition




Driver Expectations: Route Familiarity
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&‘?‘ : . Google Earth

artn image adated January 26, 2016
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Driver Expectations: Previous Trip




Driving and Visibility Conditions

» Darkness
» Moderate/neavy t

»  Moderate/neavy raill

»  23-mph wind gust

* POoorly maintained pavement markings

® }-\Jserlce C)f r'r:;'[r(_)ri,‘ﬂ*.‘t Hve z;f.ch [ ”|;_|r],<-8r5










Time -3.00 57 MPH GPS




FwD -0.01 LAT -0.02 Time -2.00 57 MPH GPS




FwD -0.01 LAT +0.00 Time -1.00 56 MPH GPS




Summary

» Bus driver may have expected HOV. exit to have two

ravel lanes

Lr

L~

US adriver would not nave i VEd an INcorrect
r.ravel patn

— Had VISIDIItY

— Had gore and crash attenuator been properly delineated
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Motor Carrier Factors and
Managing DHVER

Michael Fox




Overview

~ = Motor carrier oversight and driver risk management
ISSUES
— Personnel Tiie 10 dala
: — Accident dr
— Greyhound had n | ems, but no procedadures to

TaxiimizZe ellie




Greyhound Lines Inc.

| argest motorcoach company in US and Canad

m

*» Employs 2,200 dri




Greyhound Driver Files

Employed since 1988, 28 years

Paper system kKept at Los Angeles terminal
_1lac 1 3 - r ‘ . | L - 2l e
—1les Incompiete and n 'S years of data
Prevented timely and acequate oversignt
Need {0 modernize record Keeping to better
manage risk




Driver Disciplinary Record

» From 2001 — 2015:
— 27 disciplinary actior

/I pr'_‘,\/' rl? lf

» No means to track or assess driver performance
due to recora keeping |IHII[«:J[IOFI:)




Greyhound Risk Management Systems

e Recommendations rrom Burnt Cabins, PA
» Fatigue management pr
» (Cadec fleet management
» DriveCam system introdu
penavior:
— Driver had 18 critical eve
— On Top 20 lISt Tor worst offenders




Managing Driver Risk

» Greyhound
— INO pOolicy t

— NO estar

JCIOIC

erminatior

* InAustry best pra

)




Files ncomplete and missing data

r_'\ ra - #
CXtensive dis

Greynound nad pr
N0 POlICIES TO MaXimize efrectivene

~

VsStems, put
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Survival Facters anad

Occupant Pretection

Ronald Kaminski




TP sarety orie
» Pretrip Sc

N




Occupant Injuries

» Driver was Q?!f“?!lh/ ojected, Iap beltea Onl\/. Ssustained
MINOr INjuries

— 11 minor

— 3 not injured, 2 of whom were belted




3-D Laser Scan Video




Seat Belt Use

O

[

2 fatals by (/%
S [0 maximize beneftits
Nad Inspecton

cLly :frmru‘lgs




Seat Belt Maintenance and Inspection

58 :-f ‘ NTSB



Pretrip Safety Briefings

Pretrip briefing to Inform and educate

Originally recommended in 1999

Recommenadation 1

— Added printed
Grey’nourud oretrip salety
— SCrpt developed

— NoOt requirec




Seat Belts Use Laws

Primary enforcement
— Increased usage

— 34 states with prin

JZ percent (Vs
NTSB has advocated use of seat pbelts
Recommendations from Davis, OK

California considering seat belt enforcement bill




» Reqguirement 1or pret ety briefings

*  Primary enrorcement ol atory seat pelt use laws
jor all venic

ayY
-
— J
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» Mechanical s
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» Collision avoldance testince

. » Collision avolaance nistory.




Exclusions

e Major mechanical systems
Inspected, excluded

— Steering

— Suspension

— Brake

— Electrical

— Tires & wheels

65




Commercial Vehicle Collision Avoidance Systems

e 2014 motorcoac mo' . equipped with collision
avoldance syster
Collision avoldance Systems
— Not required
— NO periormance Standaras

» About 20% of Greyhound Buses equipped with
collision avoldance system




Collision Avoidance Testing

- Greyhoumd
— Meritor WABCO
— Trinity Industries, Inc.




Collision Avoidance Testing

 Test findings:

®

—
~—

— 18 of 19 trials detected crasn

enuator
— lechnology cap Jetecting stati
JHLLMJAVON%W

Hlal’y’ Nazard
ySIEM EIliective In preventing or
mitigating crash severity.




Recommendation History

e Collision avoidance systems are life-saving
technologies

e NTSB has advocated for collision avoidance
technologies for more than 20 years

o 2015 Special Investigation Report
 Most Wanted List

- i |NTSB



Summary

e Mechanical condition of bus was excluded as
contributing to collision

» Collision avoidance technology could have alerted
driver of forward hazard and mitigated severity of
crash

- ¢ '|NTSB
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