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Q Safety Briefing

© Note your location: Hilton Baltimore Inner Harbor, Floor 1.

Q Identify your nearest exits.
© Automated system will alert attendees if we need to evacuate the building.

Q Use stairs, not elevators. Anyone unable to use the stairs will be assisted by fire
department at the stairwell between the two exit signs in North Foyer.

Q@ Our assembly point is Northwest Warehouse, 333 West Camden Street, just behind
the Sports Legend Museum and adjacent to the ballpark.

Q In the event of medical emergency, call 911 from a cell phone (if no cell phone,
use house phone). Security (443-683-8801) will also assist. Hotel has qualified
staff to perform first aid and operate CPR.

© To report emergencies to the hotel, dial 65 on a house phone.
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QFTAGS Strategi c Wor kforce

Strengthening Funding Enhancing
Workforce Health Workforce Outreach and
and Safety Development Recruitment
Retaining a Advancing Skills, Utilizing

Strong & Diverse Careers and Workforce Data
Workforce Partnerships and Metrics
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I l Center for Urban
Transportation Research

Transit Worker and Rider Assaults
Data and Countermeasure Briefing

11/18/2024




Outline

ABrief Data Presentation
ACUTR Research Underway (USDOT and FTA)

AKey Literature Review Findings
ACase Study Agencie€ountermeasures and Practices
AFinal Thoughts and Available Resources

Wevmr 17 Siifinn _ —



Transit Assaults All Modes Rate / 10 million
UPTs
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Transit Assaultg by Injured Person
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Assaults by Locatiog Rail and Bus
Rail Bus
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CUTR Research Underway

FTAC Examining Transit Assault Causation and Presenting Stakehediteen
Mitigation Strategies and Tools to Reduce Assault Risk

Mineta UTC; Understanding the prevalence of mental health and behavioral
distress in transit assaults and presenting targeted response and mitigation
methods to reduce victimization trends H
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Contributing Factors to Transit Assaults

CoOccurring Disorders

wMental lliness (M)
A At times, severe Ml
wSubstance Use
ADrug Overdoses

Anger/Hostility

wkFare Evasion
A Financial Instability

wEscalation of minor
conflicts and unprovoked
assaults

Homelessness

wUnstable Housing
wHigh dependency on publig
transportation
A Sleeping on transit
vehicle or in transit
environments.



Key Literature Review Findings

ACrime is more likely to happen when three things are in place: a
motivated offender, a suitable target, and the absence of a capable
guardian.

AResponsiveness and response time of transit police or local law
enforcement is critical.




Key Literature Review Findings

Almproved lighting, increased visibility, and other CPTED treatments
decrease risk perceptions and fear among riders and may reduce the
likelihood of events.

AThere is a connection between isolation and victimization. Bus stop
placement considerations:

A Surrounding street lighting and lighting from businesses, intersection
treatments

ALandscaping @ and near the location

ABus stop shelter design

A Other applicable CPTED elements

ALocation in the physical environmeqsurrounding businesses/activities
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Key Literature Review Findings

ACoupling Al and video analytics software with CCTVs may provide
reaktime alerting not only during the event, but may also be used to
recognize behavioral trends, previous perpetrators or those that have
been trespassed from the system, or body language that can predict
probable or iImminent threat of violent or aggressive behavior.




Key Literature Review Findings

AThe watching eyes effect may reduce
antisocial behavior as much as 35%. | U ca
WMATA has designed and is utilizing this Aoaliiedu
graphic On their buses. Si puede vor este lotrero, nosotrog también te podemos ver.

Treat our bus operators
with respect.

Trate a nuestros conductores
con respeto,
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Key Literature Review Findings

AOn time performance, missed piclps, delayed departures,
and communication failures can contribute to assault events.
Strategies can include:

AReview, evaluation, and modifications to route and stop
timing

Almproved technology applications that provide r¢iahe
alerts on vehicle arrival timebus and rall




Key Literature Review Findings

AThere is inconsistency across the industry in the design and delivery
of de-escalation training. There may be additional guidance or
curriculum review and evaluation that could lead to improved
efficacy, uniformity, and structure of eéescalation training across the
iIndustry.

ATargeted sensitivity and communication training may help reduce
assaults.
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Key Literature Review Findings

ANo one strategy alone can eliminate or significantly reduce assaults
ATransit agencies must establish comprehensive strategies, both
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Just as we have causal density, we likewise need
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Countermeasures and Practices

G ¢ KaBcurrentimplementation ofmultiple countermeasures

designed around thepecifictype, frequency, location, and other
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Case Study Locations

A Alameda/Contra Costa Transit (AC Transit) A Miami-Dade Transit (MDT)

A Ann Arbor¢ The Ride A New Jersey Transit (NJT)
A Chicago Transit Authority (CTA) A Pittsburgh Regional Transit (PRT)
A Dallas Area Regional Transit A Southeastern Pennsylvania Transportation
A Los Angeles County Metropolitan AT”MEF _ _
Transportation Authority (LA Metro) A Washington Metropolitan Area Transit
AMassachusetts Bay Transportation Authority . ~uthority (WMATA |
(MBTA) A River Cities Public Transit (rural)
A Metropolitan Transportation Authority/New A Confederal Tribes of the Umatilla Indian
York City Transit (NYCT) Reservation (tribal)
A Metro Transit, Minneapolis, Minnesota
(MetroTransit)
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Countermeasures and Mitigation Strategies

ACommunity Campaigns and Engagement
AMental Health and Homelessness

ACapable Guardians
AStation Design or Operational Modifications

ATraining

22




Socletal » Community
Challenges based Solutions

Community Campaigns and Engagement




Mental Health and HomelessnegsDART CARES

New DART program to address homeless,
mentally ill looks promising Dallas Morning Newsluly 2023

APhysical and mental health referrals

AJob opportunities for homeless working with Union Gospel
Mission Dallas

ADowntown Dallas, Inc. and Dallas Police Departmerpanded
law enforcement partnershig connects people who are
homeless to support programs and resources

AExpanding program to work with Habitat for Humargty DART
providing jobs and skill training P




Mental Health and Homelessness
Denver RTD

Bz ™ ARTD Transit Police Outreach Prog@amental health ce
V7). responder team (collaboration with WellPower with financial
support from Medicaid)

A Mental Health Clinicians and Homeless Outreach Coordinators,
working alongside RTD Transit Pojcesuccess story

A Denver Homeless Navigator Coordinator (contracted with
Jefferson Center for Mental Health) and Homelessness
Awareness Program

ARTD Mental Health Videador training and awareness

D
RID
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Unarmed Outreach/Ambassador Programs

ALA Metroc Transit Ambassador Prograntommunitybased offering
traumainformed and rider assistance solutions and crisis intervention
services (over 300 ambassadors Iin program)

ASEPTA Unarmed Outreach Services: Safety, Cleaning, Ownership,
Partnership, and Engagement (SCOPE) Initiati@sgets improved mental
and physical health of SEPTA employees and riders

AToronto Transitc 2022 added 130 customer service agents and 30
supervisors posted to subway stations and platforms (from January @023
early 2024, offences against customers down 24%)




Unarmed Outreach/Ambassador Programs

ABARTc expanded use of ambassadors, hired commubiged groups as
elevator and underground restroom attendants

AKing County Metra; added Metro Ambassadors and a new Behavioral
Health Support Team. 33% decrease in security incidents andrelatgd
events from January 2023 to January 2024

ADenver RTR G L YL OG4 ¢Sl Y 2F nn we¢s5 SYlL
stations and bus stops during peak hours, major events, and service
disruptions




Increased Policing

AChicago Transit Authority
AChicago PD agreement for volunteer-déity patrols
A50 2person teams with 49 units
AOnboard security guardsincreased from 200 to 300
AZeroEyes Al technology pilot

ADenver RTD

AExpanded police officers from 19 (August 2022) to 81 now (Septembe
2024), 109 by the end of 2024, and likely total of 162 by the end of
2025

Al AGS at221 Ayé Ay |+ttt odzasa




Perception of Active Survelllanggan Deter
Violence

AHighlight video surveillance of—
AMake the signs salient | see this sign,

A V\{e canﬂseﬂe you :
ASu[veiIIance can be a
aOlI LJ ot S 3 dzl Lo AP

Treat our bus operators
with respect.

Trate a nuestros conductores
on respeto.

M For concers about your ride today, contact customer  [El3%3[8]

service. Si tiene consultas sobre el viaje que ha realizado
hoy, contacte a atencion al cliente. 202-637-1328 =

Source WMATA
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Station Design or Operational Modifications

ABARTc 4,000 additional cameras, improved lighting at stations and parking areas

ABARToperational modificatiorg shorter trains/increased frequency on
nights/weekends

ACharlotte Area Transit, railyard lighting study followed by enhanced lighting yard
ADARTCc increased use of LED lighting and solar panels at bus stops/shelters
AlIndustrywide¢ increased use of CPTED treatments

Reduce fear and risk perceptions: improve lighting, remove obstacles on

platforms/stations that can conceal individuals, use transparent enclosures at
stops/seating/waiting areas, keep stations and platforms maintained and clean

31
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Station Design or Operational Modifications

ADenver RT@ G/ dza G 2 YSNJ 9 ELISNA S¢ihigl o® f SO
day pilot at 6 LRT stations now expanded. Reprogrammed station
elevator doors to rest in the open position to limit and / or deter
llegal and unwanted behaviors

AFinding; significant reduction in securitselated incidents and disturbances

32




Training

Alncreased use and frequency of-decalation training

Alncluding sensitivity and mental health awareness iredealation
training

AWelle Training, Behavioral Safety Management Training

AEAP training d U NI yaAld 62NJ SNAE | NB LINPVY!
events leading to higher rates of PTSD compared to the general

LJdzo £ A O-Mpimrital h@aith suppart is needed for this vulnerable
LJ2 Lddzf | A2y Eé O/ I NBé SU {3 HAaumO
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https://www.welletraining.com/what-you-learn/

Training

ADenver RTroduced Mental Health Videos (available
on Vimeo)
ARTD_AFFECTIVE DISORDERS MODULE_FC
ARTD_THOUGHT DISORDERS MODULE_FC
ARTD_DEVELOPMENTAL DISORDERS MODULE_FC
ARTD_SUICIDE MODULE_FC
ARTD_TRAUMA MODULE_FC

Steve Martingano, Deputy Chief

of Police, RTD
RID
Weumn 17 i —


https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fvimeo.com%2F719220129&data=05%7C02%7Cstaes%40usf.edu%7C360d256db2aa4e77639208dc42c86cdd%7C741bf7dee2e546df8d6782607df9deaa%7C0%7C0%7C638458676395575412%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=KqNxHxi6qFblX1PhQs30M5kC5flt4HvfARGnYDK64wc%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fvimeo.com%2F719228799&data=05%7C02%7Cstaes%40usf.edu%7C360d256db2aa4e77639208dc42c86cdd%7C741bf7dee2e546df8d6782607df9deaa%7C0%7C0%7C638458676395585892%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=6Bi%2Befm6kMqQjqO0sRenmrH0OJx7f51jrMddo6fnOVk%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fvimeo.com%2F719222467&data=05%7C02%7Cstaes%40usf.edu%7C360d256db2aa4e77639208dc42c86cdd%7C741bf7dee2e546df8d6782607df9deaa%7C0%7C0%7C638458676395592827%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=fJJjxT6Cl9LOv31llvQSkx7zxVwlsDv0K3djsGuIwlg%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fvimeo.com%2F719224886&data=05%7C02%7Cstaes%40usf.edu%7C360d256db2aa4e77639208dc42c86cdd%7C741bf7dee2e546df8d6782607df9deaa%7C0%7C0%7C638458676395599455%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=Ohadje1cMpFd79nF8GNBEoLslbhPbOX2C5UuDb6jsvE%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fvimeo.com%2F719231098&data=05%7C02%7Cstaes%40usf.edu%7C360d256db2aa4e77639208dc42c86cdd%7C741bf7dee2e546df8d6782607df9deaa%7C0%7C0%7C638458676395606057%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=Kaj%2Fx5zFKdnSRZIc9ZDXHrOjr%2Fr%2BXFPPzBWpBjhvOf8%3D&reserved=0

Final Thoughts

A Control the Message/Perceptioqgdmpacts
A Ridership Implications
A Employee Hiring/Retention

A Society ChallengesVictimization Trends
A Need for Communitypased Solutions

A Think out of the Box Technology Solutions, Vehicle and/or Compartment
Redesigns

A Industry would benefit from national legislation that provides increased

][orote_ctlon for transit workers and increased penalties to those who assault
ransit workers

ARisk Assessment/Risk Mitigations & Strategies (General Directile 24
Required Actions Regarding Assaults on Transit Workers)

A Strategies must be targeted gpecificareas of risk identified and rated
nd m

throughdata-centric analyses ust bemonitored and evaluated .
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Lisa Staes, Associate Director
Center for Urban Transportation Research
staes@usf.edu
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Making Transit
Safer

Stewart Mader, PTSCTP
Senior Program Analyst, Safety Policy
Office of Transit Safety and Oversight (TSO)

2024 Transit Workforce Conference

11/12/2024
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v Federal Transit Administration




Agenda

APublic Transportation Agency Safety Plans Final Rule
ANational Public Transportation Safety Plan

AFTA Safety Rulemakings

AGeneral Directive 241: Assaults on Transit Workers
AResources




Major Safety Updates

Public Transportation Agency Safety Plans (PTASP)

@ Finalized first Final Rule under Bipartisan Infrastructure Law (BIL) making transit
safer for both workers and passengers

Incorporated BIL safety requirements including:
. A Setting performance targets for safety risk reduction programs
y= A Advancing systems to protect transit riders and workers
- A Expanding deescalation training
A Protecting transit workers from assault and people from collisions with transit
vehicles

National Public Transportation Safety Plan (National Safety Plan)

W FTAOS _p.rimary. gui dance document for | mpro
systems receiving FTA funding

U.S. Department of Transportation

o

Federal Transit Administration



Technical Assistance and Compliance

V FTA expects transit agencies to address the

regulatory changes irthe newPTASP Final Rule in

their next Agency Safety Plan (ASP) annual update TECHNICAL
V The PTASP regulation requires transigencies P I AS P ASSISTANCE

CENTER

to document aprocess in theirASP toreview
and update their ASP annuallyo address needed
changes,includingregulatory changes

V FTAprovides technical assistancdéor PTASP
requirements and SafetyManagement System (SMS)
implementation through itsPTASPrechnical
Assistance Center (TAC)

V Oneon-One assistance
V Webinars, workshops, and roundtables
V Agency Safety Plan (ASP) voluntary reviews

U.S. Department of Transportation

U Federal Transit Administration



Additional FTA Safety Rulemakings

Public
Transportation State Safety Rail Transit Transit Wo.rker Hours
Safety Certification Oversight Roadway Worker of Service and
Training Program (SSO) Protection Fatigue Risk
(PTSCTP) (RWP) Management
<€ >
Requested public
Streamlines Introduces changes to Final Rule establishes feedback and informatior
communication and clarify SSOA oversight minimum baseline to understand current
~ administrative processes responsibilities and standards and riskbased = industry practices,
=1 and clarifies voluntary authority to conduct redundant protection S priorities and
& participation and inspections and requirements for transit = & requirements on transit
recertification training Bipartisan Infrastructure workers who work on or worker hours of service
requirements. Law (BIL) provisions. around tracks. and fatigue risk

management.

U.S. Department of Transportation
V Federal Transit Administration




Assaults on Transit
Workers




FTA Actions to Address Assaults on Transit Workers

2019 0 Protecting PublicTransportation Operators From Risk of Assault Federal Register Notice
A Alerted transit agencies to the need to address the risk of transit operator assault through
SMS processes required under the PTASP regulation.

2022 o Special Directives: Required Actions Regardifgansit WorkerAssault

A Determine if transit agencies reporting majority of assaults are addressing safety risk

A 4 of the 9 Special Directive recipients had completed a safety risk assessment prior to
iIssuance of Special Directive

A FTA concluded additional intervention required

2023 0 Proposed General Directive Published for Public Comment
A Proposed requiring all transit agencies subject to the Public Transportation Agency Safety
Plans (PTASP) regulation to take action regarding assaults on transit workers

2024 6 General Directive 241: Required Actions Regarding Assaults on Transit Workers
A Published September 25, 2024 in the Federal Register

U.S. Department of Transportation

U Federal Transit Administration



General Directive 24 -1: Required Actions
Regarding Assaults on Transit Workers

By December 26, 2024 all transit agencies subject to PTASP Final Rule must

Conduct Safety Risk Assessment for Assaults on Transit Workers

A Safety risk assessment conducted within 12 months preceding General Directive publication
may be used

|dentify Safety Risk Mitigations

A Each transit agency serving a large urbanized area must involve the joint laimanagement
Safety Committee when identifying safety risk mitigations

Submit Information to FTA

A Each transit agency must submit information on hotliey are assessing, mitigating, and
monitoring the safety risk associated with assaults on transit workers

U.S. Department of Transportation

o

Federal Transit Administration



Safety Risk Assessment

ASafety risk assessment is a critical
Safety Management System (SM$)ol
for assessing risk to help prioritize and
develop mitigations

Aldentify hazards associated with
assaults on transit workers

AUse Safety Risk Management
processes to assess safety risk
related to assaults

ARisk Rating: Likelihood & Severity

A

|Identify Hazard

Acceptable
Safety Risk

Monitor
Hazard

o

U.S. Department of Transportation

Federal Transit Administration

Unacceptable
Safety Risk

Mitigate
Safety Ris

[E4



SMS Report

What is SMS Report?

A An information collection tool for Safety
Management System (SMS) reporting

ACapturesr esul t s of tr an
SMSprocesses including the results of
safety risk assessments, and safety
risk mitigatiorrelated information

ADesigned to streamline transit agency
reporting in response to General
Directive 24-1

Welcome to FTA TriAD Platform

Welcome to the Transit Integrated Appian Platform!

@ TrAMS ¢ SNTD
& sms | # DGS
B FTA CRM tr

© COVID-19 Form

o5 FACES 4

‘ U.S. Department of Transportation
V Federal Transit Administration



General Directive 24 -1

For access to General Directive 24, SMS Report, and technical assistance
tools for conductingrequired Safety Management System (SMS) activities, visit

transit.dot.qov/assaults e e e
Q Federal Transit Administration

Funding Regulations & Programs

Home

Transit Safety & Oversight >

General Directive 24-1: Required Actions Regarding

Overview Assaults on Transit Workers

Office Leadership
General Directive 24-1: Required Actions Regarding Assaults on Transit Workers protects our nation’s frontline

Organization Structure transit workers from assaults by requiring mere than 700 transit agencies nationwide to take action. Transit

agencies subject to FTA's Public Transportation Agency Safety Plans (PTASP) must conduct a safety risk
assessment, identify safety risk mitigations or strategies and provide information to FTA on how they are
assessing, mitigating and monitoring the safety risk associated with assaults on transit workers. The General
Directive is a significant and necessary next step in FTA's efforts to address assaults nationwide to better protect
transit workers who regularly interact with the public.

Transit Safety & Crime
Prevention

Transit Worker Assault
Cybersecurity Resources for

Transit Agencies Required Reporting

Transit agencies must provide information to FTA within 80 days on how they are assessing, mitigating and

el 2 e s e s monitoring the safety risk associated with assaults on transit workers. Transit agencies will use SMS Report, FTA's

UppEEE new reporting tool on the same platform as other FTA applications such as TrAMS and NTD.
Public Transportation Agency 3 « SMS Report - Use this link to submit your transit agency's required report
Safety Plans
Safety Rulemaking Technical Assistance
FTA has developed resources to help transit agencies conduct safety risk assessments related to assaults on
Safety Guidance > transit workers and develop safety risk mitigations.

« Addressing Assaults on Transit Workers through Your Agency’s SMS - Overview of how agencies can use

State Safety Oversight Program >
SMS to address assaults on transit workers.

» An SMS Approach to Operator Assault - Guide to identifying hazards related to assaults on transit workers v

Safety Management

‘ U.S. Department of Transportation
V Federal Transit Administration


https://www.transit.dot.gov/assaults

Public Transportation Agency Safety Plans

Technical Assistance Center includes resources to support using your Safety
Management System (SMS) to protect transit workers from assaults.

B= An official website of the United States government Here's how you know v

»

..::.:. ......: ® ... United States Department of Transportation
s "3°%s 023" § s0 s . ) Y
i ini 1 Search
83 ° 3¢ 33es o 202 Federal Transit Administration
® ® 0 0.6 6 6 06 06 0 0 About Fundi Regulations & P
® 00 00000 © © © 000 ou unding egulations & Programs
® 00000 00 090 00000 00060000 o
2000 ® ® & O ( 1 1 ® 0000 [ ] Home
® 00000 60 L 14 [ ] ® o .. 3. _—
® [ ] . .
se. PTASP Overview Public Transportation Agency Safety Plans
(11} ®
e : FAQs
[ ] The Public Transportation Agency Safety Plans (PTASP) regulation (49 CFR Part 673) requires
000000 ...::' g PTASP Technical operators of public transportation systems that receive federal funds under the FTA Urbanized Area
[ 1) ® O ® ® 0 ® ©® & 000 00 o0 Assistance Centerand > Formula Grants (Section 5307), and rail transit agencies subject to the FTA State Safety Oversight
® o 000 00 o L] 4 006 0060060 Resource Library (S50) program, to develop an Agency Safety Plan (ASP) that includes the processes and procedures
000 © 60 000 00 0 0 0 00 00 O Prog P an Agency >afety P P
'Y ) ® O ® o0 Y ) 00000 © © 000 o to implement a Safety Management System (SMS). SMS is a comprehensive, collaborative, and
® 000 6 00 & o0 ® o000 Agency Safety Plan (ASP) systematic approach to managing safety.
..:... ... [ 4 .:. .zz [ J .z. .. .: [ ] Directory . .
se [ 1 0000 0000 00 O 000000 Technical Assistance
o0® o ® O 66 o0 4 4 Using SMS to Mitigate ]
® o0 o0 o0 000 00 © © ¢ ® g. e t The PTASP Technical Assistance Center (TAC) is
000 000 ® oo0 4 4 e Infectious Disease available to help the transit industry meet PTASP
o900 © [ ] [ ] 00000 Exposure ) ) N ~ ) . TECHNICAL
Y ® © © © © o requirements. Email PTASP-TAC@dot.gove or call 877- ASSISTANCE
s M e -4 e e 8277243 (9:00 am - 8:00 pm ET, Monday - Friday). CENTER
ecce o % o o0 o oo SN v o o S
Transit Workers from » PTASP FAQ - Start here for answers to your
Assaults questions <

U.S. Department of Transportation
Federal Transit Administration




Thank you!

Stewart Mader
202-366-9677
stewart.mader@dot.gov

‘ U.S. Department of Transportation
Federal Transit Administration
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,’ft’ Bus of the Future Project 0

Administration

The FTA Accepts ATU International Findings and Recommendations on
Transit Bus Hazards and Solutions.

AEliminate workstation blind spots
AProtect operators from assault
Almproved ergonomics Proper Workstation
AReduction in wholebody vibration
AReduction in steering effort

Almprovedair quality




Bus Design
Innovation Program (BDIP)

CENTENNIAL
GO RNEGE \___¥ A

S




Bus Redesign Objectives T Full Operator Barrier

Improve operator security

ANo openings for assaults
AProtects against viruses
AReducs glare/reflections
AEnsures customers are not
blocking operator sight lines
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o,
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Enalle 51»?4%7,%& fm success

health and safety benefits




Bus Redesign Objectives i Seat and CMS

Active/Semiactive seat

A Controls vertical acceleration
experienced by operator

A Superior ergonomics for
reduction of excessive
musculoskeletal injury rates

Camera Mirror System

A Increases operator visibility

A Improves vision, ergonomics,
operator security

L7 K Decreases cognitive load and
Crtls Dl fon el iSTTACEION




Bus Redesign Objectives -

Long Term

AA-pillar elimination or size reduction: increase visibility

A
. . j,

, LA \
Enalle 5mfioym fo@ sunccess




Bus Redesign Objectives T HVAC vertical flow

Improved HVAC Design

A Provides respiratory hazard
protection for operators with
positive pressure isolation
from viral transmission.

A Provides passenger
protection through revised
airflow, filtration, and
sterilization.
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A National Academgf Science panel, convened to address COVID
hazards in transit, recommended proceeding to prototype testing
of the concept.
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|Program Governance
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TTC Program
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Assess, Plan,

Evaluation of Implement,
Design Features Evaluate:
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A Feedback Surveys with Operator

A Health & Safety Committee Participation

A Assessment an8valuation of Design Concept and Innovations.
Bus of the future




Buses have been designated for retrofits of new
technologies under the program

A New Flyer Battery Electric Bus (BEB)
A Nova Hybrid-Electric Bus
A VanHool bus
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| Spotlight: Innovation Evaluation

A Innovation and evaluated by frontline transit workers and feedback ___
gathered through surveys "
A TTC Family Day
A ATU CasAm Conference
A ATU Canada Conference

Questions:

A How interested are you in exploring a fully enclosed barrier

A Rank Barrier types in order of preference

A What do you think of the features on the new barriers,
important or not important?

A Concerns with the showcase barriers?

A What do you think of the iterative and consultative approach
we are taking in the Bus Design Innovation Program?

A What other problems facing bus operators do you think we
should solve for?

A If you are concerned with any of the features, please explain
why.




| Spotlight: Evaluation Feedback and Results

What do you think of the features on the new barriers?
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| Spotlight: Evaluation Feedback and Results i NOVA Bus

Bus Ranking Breakdown Interest Level
50
a5
40
35
30
25
20
15
10
5
0

Nova OEM (Bus A) Harvey V1 (Bus B) Harvey V2 (Bus C)

B I1st Place ™ 2nd Place ™ 3rd Place m Definitely = Mildly = Somewhat disinterested = No interest m Unsure




| Spotlight: Evaluation Feedback and Results

What do you think of the iterative and consultative approach we
are taking in the Bus Design Innovation Program?

100% 26
80%
60%
40%

20%

1
|

| like this idea | am neutral
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| Spotlight: Current Design Features

e\

= = N

Nova Full & TTC Prototype Barriers

Fully enclosed operator barrier to

protect operators from assault while

maintaining clear sightlines to the
curb side mirror.

=

Semi-active Seat

Improves ergonomics through
enhanced suspension i reduces
vibration and fatigue.

Rear-view and A-pillar Cameras

Aims to enhance sightlines by
providing a wider viewing angle and
unobstructed views to reduce the risk
of collision with vulnerable road
users.
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Nova Barrier

Nova BudManufacturer

ATU International Design Concepts

Bus Design Innovation Program Recommendation



