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Editor’s Notebook

ollowing an April 2 referendum vote, Paris, France, will banish shared bat-
tery-powered scooters from its city streets starting Sept. 1, 2023. In a city 
where there are 1.38 million registered voters, slightly more than 103,000 
cast ballots and more than 91,000 of those favored an e-scooter ban. 

There is a lot to unpack here, not least of which is a decision impacting one 
of the world’s largest cities was made by 7.4 percent of its voters. Poor voter 
turnout aside, the larger question is what this ban could mean for micromo-
bility in other urban areas. 

The story of Paris and e-scooter rentals is one that seems to be firmly set 
on a learning curve. E-scooter rental companies have been operating in Par-
is since 2018, and the city restricted licenses in 2020 to three vendors after 
the number of scooters grew to 20,000. The city also pushed for operators to 
institute speed restrictions around areas with heavy pedestrian traffic, im-
plemented a fine on users who did not park e-scooters in designated places 
and banned e-scooters from city parks. 

The voter-approved ban does not include personal e-scooters, only those 
that can be rented from the city’s vendors Lime, Dott and Tier. Proponents 
of the ban cited the clutter of Parisian sidewalks from ditched e-scooters, the 
expense to rent a scooter for a short distance and brought into question how 
“green” the transport mode actually is.

However, the one aspect proponents of the ban heavily pushed was safety. 
One high-profile case in 2021 involved an Italian woman who was killed af-
ter a collision with an e-scooter being ridden by two individuals – a practice 
that is not allowed. The Paris Police Department does not track e-scoot-
er accidents specifically, but it does track incidents involving motorized 
personal transport devices, which includes e-scooters, as well as motorized 
skateboards and hoverboards. This group of devices was involved in more 
than 400 incidents in 2022 according to police reports. 

The three e-scooter operators pushed back on some of the negative claims 
and highlighted the positive impacts e-scooters bring to the City of Light. 
Lime pointed to its own safety report for Paris that found two percent of 
incidents involved pedestrians while study’s on micromobility across Europe 
have found safety incidents involving scooters are 0.015 per 1 million kilo-
meters ridden. Dott noted in cities where parking is allocated for scooters, 96 
percent are parked correctly. Dott also pointed out e-scooters are successful-
ly regulated in cities, including Berlin, Brussels, Helsinki, Lisbon, London, 
Madrid, Oslo, Rome, Stockholm and Warsaw. 

A final point on this topic involves usage. A report conducted by the firm 
6t on behalf of the city of Paris found 19 percent of shared scooter trips in the 
city replaced a motor vehicle trip. This is also double what 6t found in a 2019 
study. Lime believes this increase can partially be credited to the improved 
infrastructure the city of Paris has added, including an increase in bike lanes. 

I don’t live in Paris, and I can’t fairly assess if the impending ban will be a 
good or a bad thing for mobility in the city. However, it will serve as a prece-
dent for other municipalities. I hope that before bans enter the conversation, 
all possible steps to limit accidents and improve safety are explored. 

 mwanek@masstransitmag.com    

 224-324-8532    

 linkedin.com/in/
mischawaneklibman

Poor voter turnout 

aside, the larger 

question is what this 

ban could mean for 

micromobility in other 

urban areas. 

Mischa Wanek-Libman, 
editor in chief

“

”

F

The City of Light  
is Banning E-Scooters
Voters approved a ban on e-scooters that will start Sept. 1 in a move that could 
signal a shift in sentiment toward certain micromobility modes.

mailto:mwanek@masstransitmag.com
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People & Places
finances to improve, the contribution 
from the provincial government will 
help stabilize TransLink’s finances in 
the short term and allow the authority 
to continue to advance capital proj-
ects, increase service on TransLink’s 
busiest routes through strategic service 
reallocation, expand RapidBus lines to 
relieve congestion in high-growth cor-
ridors, increase active transportation 
investments and support transit-ori-
ented communities.
MassTransitmag.com/53028677 

Moab, Utah, launches city’s 
first transit service
▶ Moab, Utah, marked the launch of 
the city’s pilot transit service that will 
operate as Moab Area Transit (MAT), a 
fare-free, fixed-route and on-demand 
service designed to offer transporta-
tion options in Moab to residents and 
visitors. The Moab Area Transit pro-
gram includes an on-demand micro-
transit service that will provide door-
to-door transportation to and from 
any location within the broader service 
area. Transportation will be provid-
ed using 13 MAT-branded passenger 
vans. MAT also includes a fixed-route 
service that will bring riders to pre-
determined destinations along Main 
Street. This route will provide regular 
stops between the Fairfield Inn north of 
town to the Utah State University Moab 
campus at Aggie Boulevard. One goal 
of the service is to reduce downtown 
traffic congestion and encourage vis-
itors to leave their cars at their hotels. 
The city has a permanent population 
of more than 5,300 but hosts millions 
of visitors annually who come to visit 
nearby National Parks.
MassTransitmag.com/53042285 

Left to right: Rutgers Director Dr. Ali Maher, UITP Secretary General Mohamed Mezghani and 
UITP Board Member and NJ Transit President and CEO Kevin S. Corbett sign the agreement 
and formalize the partnership. 
UITP 

British Columbia providing 
C$479 million to TransLink 
to stabilize finances
▶ The government of British Columbia 
is contributing C$479 million 
(US$348.47 million) to TransLink to 
help address the agency’s financial 

UITP, NJ Transit and Rutgers 
CAIT partner to open UITP’s 
first North American Regional 
Training Center
The International Association of Public Transport (UITP) opened its 
first North American Regional Training Center (RTC) in New Jersey made 
possible through a partnership with New Jersey Transit (NJ Transit) and Rut-
gers Center for Advanced Infrastructure and Transportation (CAIT). UITP 
currently has nine RTCs around the world, where transportation training is 
provided through uniform standards and best practices for all areas of public 
transportation. NJ Transit committed to sponsoring four training programs 
annually, providing guest speakers for programs when possible and leveraging 
its experience in the delivery of public transportation throughout the area. 
Rutgers CAIT will act as a key partner by coordinating with UITP and NJ 
Transit to provide necessary logistics and administrative support, as well as 
provide marketing of the training courses and hosting the training sessions.
MassTransitmag.com/53028847 

challenges, maintain service levels and 
support its planned expansion efforts. 
The funding commitment from the 
provincial government is in response 
to requests made by TransLink’s Board 
of Directors and the TransLink Mayors’ 
Council on Regional Transportation. 
While long-term projections anticipate 

The city of Moab celebrated the launch of MAT. 
City of Moab/Moab Area Transit
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Massachusetts Bay Transportation Authority (MBTA) 

Phillip Eng has been appointed by Massachusetts Gov. Maura Healey 
to be the Massachusetts Bay Transportation Authority (MBTA) general 
manager. Eng, an engineer with a 40-year transportation career, began 

his role on April 10 after relocating to Massachusetts from New York 
state. Eng will be tasked with improving safety and reliability across the system and 
restore the public’s trust in the MBTA. He said he is focused on finding “innovative 
solutions to complex problems” and committed to supporting MBTA employees to 
deliver service improvements. 
MassTransitMag.com/53042604

King County Metro 

King County Metro Council unanimously approved Michelle Allison as 
the agency’s general manager. Allison was previously deputy general 
manager and now becomes only the second woman to lead King County 
Metro. Allison is leading King County Metro as it celebrates its milestone 

50th anniversary in 2023, and the agency is carrying energy and enthusiasm forward as 
it heads into the next 50 years. Allison will guide King County Metro toward a communi-
ty-led vision of making transit everyone’s first choice for getting where they need to go. 
MassTransitMag.com/53027163

P E O P L E  I N  T H E  N E W S

Victor Valley Transit Authority (VVTA) 

The Victor Valley Transit 
Authority (VVTA) Board 
of Directors unanimously 
selected Nancie Goff as 

its new CEO after an extensive nation-
wide search. Goff will replace long-time 
CEO Kevin Kane, who is retiring after 24 
years of providing valuable service to the 
agency. Goff previously served as chief 
operating officer, where she was integral 
to the merger between VVTA and Barstow 
Transit in 2016. This achievement led to 
the expansion of services to the communi-
ty, bus upgrades, technology, equipment 
and passenger shelters for transit riders 
in Barstow, Calif. 
MassTransitMag.com/53029265

http://www.MassTransitmag.com/10065706
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Sound Transit 

Sound Transit has appointed Maria Doucettperry as its chief diversity, 
equity and inclusion officer, a position in which she will play a crucial role 
in overseeing strategies ensuring Sound Transit embodies its values in all 

facets of serving the public and in its internal operations. Doucettperry 
comes to Sound Transit after serving as director of equal opportunity and Title IX at 
the University of Nevada, Reno. In this role, she oversaw compliance with federal and 
state mandates related to equal opportunity, nondiscrimination and gender equity. She 
developed and implemented comprehensive policies, procedures, systems and training 
programs on equity, diversity and inclusion for university faculty, staff and students.
MassTransitMag.com/53028526

Community Transit

Community Transit has named Geoff Patrick as its first chief commu-
nications officer where he will oversee communications, marketing 
and community engagement. Patrick comes from Sound Transit, 
where he has worked for 20 years. In that time, he served as Sound 

Transit spokesperson and oversaw community outreach for the ST2 and ST3 ballot 
initiatives, contributing to voter approval of a $72 billion expansion of light rail and 
ST bus service in King, Pierce and Snohomish counties. Patrick also led multi-agen-
cy coordinated communications for the 2010 launch of One Regional Card for All, 
the Puget Sound region’s electronic fare card.
MassTransitMag.com/53029310

Central Ohio Transit 
Authority (COTA) 

The Central Ohio Transit 
Authority (COTA) 
has named Monica 

Tellez-Fowler as its 
new chief operating officer. Prior to 
joining COTA, Tellez-Fowler was the 
deputy CEO/treasurer of Clark County 
Public Transit Benefit Area Authority 
(C-TRAN) in Vancouver, Wash. During 
her time at C-TRAN, Tellez-Fowler 
was responsible for more than $100 
million in annual operations and 
capital budgets and represented the 
authority on a $3.5 billion Interstate 
5 bridge replacement megaproject 
across the Columbia River on the 
Washington-Oregon border. 
MassTransitMag.com/53042221

http://www.MassTransitmag.com/11299231
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PATH begins nine-car 
operations on Newark-
World Trade Center line
▶ The Port Authority of New York and 
New Jersey (PANYNJ) began run-
ning peak service trains on its PATH 
Newark-World Trade Center line with 
an additional car on March 23. While 
the debut of nine-car trains is a first in 
PATH’s 100-year history, more trains 
of the same length will be rolled out 
gradually during the next 12 months. 
Nearly all peak service trains on the 
Newark-WTC line will consist of nine-
car trains in early 2024. The PANYNJ 
Board of Directors approved the 
addition of nine-car trains in 2019 as 
part of the PATH Improvements Plan, 
which includes increasing capacity on 
the Newark-World Trade Center line 
by 40 percent and all other lines by 
20 percent. To support the extended 
trains, PANYNJ ordered 72 railcars 
from Kawasaki, which delivered the 
first two from the order to PANYNJ in 
September 2022.
MassTransitmag.com/53042289 

MTA’s Open Stroller 
Pilot begins Phase II
▶ The Metropolitan Transportation 
Authority has entered Phase II of its 
Open Stroller Pilot, which expands to 
upwards of 1,000 buses on 57 routes in 
all five boroughs. The second phase of 
the Open Stroller Program will retrofit 
all local and select buses operating 
out of six depots by fall 2023 with 

designated stroller spaces. Dedicated 
stroller space allows riders with young 
children to board without needing to 
fold their strollers first. The additional 
buses participating in the Open Stroller 
Program will be identified with a stroller 
decal on the outside of the bus, and the 
interior designated space will be identi-
fied with a similar decal.
MassTransitmag.com/53042416 

Smarter solutions for the world’s 
toughest challenges
Transitioning to zero-emissions operations can be 
challenging, but it’s an opportunity to optimize your 
system around new technologies. You need a partner 
who is innovative and will work with you to develop 
better ideas. 
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Phase II of the pilot will expand to upwards of 1,000 buses on 57 routes in all five boroughs of  
New York City. 
Matt Zaller/MTA 

http://www.MassTransitmag.com/21161159
http://www.MassTransitmag.com/21275748
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and you needed ridership, revenue, 
and employee information, could you 
pull it off?
Many agencies live this nightmare on 

a regular basis. Obtaining usable data 
from multiple sources/systems can be 
time-consuming and burdensome. Of-
ten, disparate software systems or de-
partments working in silos make this a 
very difficult task.

Instead, a centralized approach for 
gathering usable information would give 
many CEOs a higher level of confidence 
and peace of mind.

How do we begin a transition 
to enterprise thinking?
Now is the time to invest in technol-
ogy. Tech shouldn’t be a patchwork of 
solutions; rather, it should be a seam-
less, robust asset that results in efficient 
operations and better decision making.

Our combined feature-rich CAD/AVL 
system with the transit-focused Enter-
prise Resource Planning (ERP) system, 
the only fully integrated system available 
in the transit industry.

Stop thinking about it and ask us about 
myAvail ETMS. You’ll be glad you did!

The world recently marked the third year 
of the COVID-19 pandemic, which has 
had enormous impacts on the transit 
industry. Perhaps one of the biggest 
impacts is the decimated staffing levels 
that 80 to 90 percent of transit agencies 
are experiencing.

As conference season gets in full swing, 
dealing with staffing shortages and re-
cruitment challenges is a common topic 
of interest. During these conversations 
and sessions, a common theme I hear is 
how do I do more with less staff? How 
can my agency become more efficient and 
minimize downtime?

The answer to this question is to lever-
age your technology solutions to not only 
automate daily operations but to also 
help make sense of the vast amount of 
data now available. Transit service has 
experienced an amazing transformation 
in both the availability and adoption of 
technology in a relatively short time span. 
However, there is so much data available 
that it’s harder than ever to separate the 
proverbial wheat from the chaff.

Are you comfortable in understanding 
and making full use of the massive 
data and information available 
within the transit industry?
One definition of data management is the 
practice of collecting, organizing, pro-
cessing and accessing data where it is then 
utilized for strategic decision-making to 
improve business outcomes. Sounds good, 
but how do you get to that ideal situation? 
Fortunately, there are agencies leading 

the way in data-driven decision making, 
staffed with individuals well suited to 
navigate this new technology landscape.

The important takeaway here is that 
a centralized approach to data manage-
ment will lead to better decision making, 
increased productivity and identifying 
industry trends. Simply stated, the goal 
of the myAvail Enterprise Transit Man-
agement System (ETMS) is to help you 
make sense of the available data and to 
leverage the information to best meet 
your needs.

myAvail is an agile product that pro-
motes adaptive planning, collaborative 
cross-departmental development and 
continual improvement. As the illus-
tration shows, this system is a sophisti-
cated blend of our in-vehicle hardware 
network coupled with the Planning & 
Scheduling and Operations suites you 
are most familiar with, our enterprise 
resource planning (ERP) functional-
ities (Payroll, HR, Finance, etc.) and 
our enterprise asset management (EAM) 
modules (Asset Inventory, Maintenance, 
Parts/Work Orders, etc.).

Why is it important to take a 
centralized approach to data?
Ask yourself these questions:
•	What data does your agency depend 

upon monthly or yearly?
•	What does it take to process and com-

pile the data?
•	What is the confidence level of the data?
•	Lastly, if you had to pull a compre-

hensive report on a moment’s notice 

Doing more with less

About the author
David Mugica is director of 
business development at Avail 
Technologies.

A screenshot of 
myAvail ETMS.
Avail Technologies, Inc.



OCTA Board approves RFP for 
study to examine longer-term 
south coast stability solutions
▶ The Orange County Transportation 
Authority (OCTA) Board approved 
issuing a request for proposals (RFP) 
for a two-year, $2 million South Coast 
Rail Infrastructure Feasibility Study 
and Alternative Concepts Analysis 
that will assess existing and future 
risks and identify challenges to the 
maintenance and operations of rail 
service along the coastal rail line 
through Orange County. The ap-
proved RFP would be the first phase 
of a two-phase study that would 
see OCTA working with partners to 
analyze the issues threatening track 
stability and guide future planning 
efforts to find effective solutions. 
OCTA says the first phase of the study 
will involve key stakeholders and 
technical experts. Collaboration with 
local, state and federal partners will 
be more firmly established through-
out this planning process.
MassTransitmag.com/53028476 

Durham Region Transit 
collaborating with Abilities 
Centre’s Pathways program 
on transit awareness
▶ Durham Region Transit (DRT) is col-
laborating with the Abilities Centre’s 
Pathways program on a 12-week 
program designed to introduce partic-
ipants to everyday community settings 
while teaching participants important 
functional skills, which includes transit 
awareness. DRT staff facilitate ses-
sions to help participants build their 
confidence and learn how to use DRT 
public transit. The one-day session 
outlines DRT’s services, website, apps 
and the PRESTO fare payment system. 
Participants then board a bus and learn 
transit operators are approachable, and 
they are encouraged to ask questions or 
make requests if needed. Participants 
also learn to identify their stop locations, 
pull the bus cord to request a stop, pay 
fares, use the ramp, identify where to sit 
on the bus if they have reduced mobility 
or use a mobility device and much more.
MassTransitmag.com/21295649

Questions: Contact Brandon Koenig, Director of Operations 847-808-1818 or Brandon@wheel-rail-seminars.com

PRESENTING  
SPONSOR

PRESENTING  
SPONSOR FOR 
RAIL TRANSIT

28th ANNUAL WHEEL RAIL INTERACTION CONFERENCE

The Educational Railroading   
Conference Leader Since 1994

The Heavy Haul Seminar is devoted 
to examining wheel/rail, vehicle/
track interaction on rail freight and 
shared-track passenger systems. 
The Seminar brings together track 

and mechanical users, researchers and suppliers 
in a positive, educational setting like no other in 
the industry. Information on where and how the 
latest technology is being used to improve wheel/
rail interaction and overall performance on freight 
and passenger railways is presented by some of the 
best minds in railroading. Information is presented 
through a combination of seminar sessions, panel 
discussions, dedicated Q&A periods and “InfoZone” 
sessions. Sample Heavy Haul topics include:

• Effects of Rail Hardness on Rolling Contact Fatigue

• Track Geometry’s Effect on  
Vehicle/Track Interaction

• Friction Management: Lessons from a Closed-Loop 

• System Advancements in Rail Grinding

The Principles of Wheel/
Rail Interaction Course is an 
intensive, full-day course that 
provides fundamental coverage 
of the primary aspects of wheel/

rail, vehicle/track interaction. Drawing from both theory 
and practical application, the course covers contact 
mechanics, track geometry, vehicle suspension systems, 
vehicle/track dynamics, wheel/rail profile design, 
friction management, measurement technologies and 
more—all the elements that are required to promote 
a more complete understanding of vehicle/track 
dynamics and wheel/rail interaction. Typical topics 
include:

• Wheel-Rail Contact Mechanics

• Track Structures, Components and Geometry

• Vehicle Types, Suspensions and Components

• Vehicle-Track Measurement Technologies

The Rail Transit Seminar is devoted 
to examining wheel/rail, vehicle/
track interaction on rail transit 
systems. This cross-disciplinary 
seminar includes presentations 
from experts in vehicle/track 

dynamics, noise and vibration, vehicle/track design 
and maintenance, friction management, and State 
of Good Repair. Join a unique group of transit 
professionals, researchers and suppliers at this 
seminar to examine recent developments in research 
and technology, to participate in lively discussion 
and gain a better understanding of the complex 
interaction at the rail transit wheel/rail interface.  
Sample topics include:

• Asset Management/State of Good Repair

• Controlling Wheel/Rail Noise & Vibration

• Friction Management 

COMING TO MINNEAPOLIS, MN, JUNE 6 - 9, 2023

2212MASS_Advannced Rail Management.indd   1 11/28/22   2:17 PM

For more information, visit www.MassTransitmag.com/10066147
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▶ Southeastern Pennsylvania 
Transportation Authority awarded a 
$714.2 million contract to Alstom to re-
place its fleet of aging trolleys with fully 
ADA-compliant vehicles.
MassTransitmag.com/53026618 

▶ Beep is partnering with the North 
Carolina Department of Transportation 
(NCDOT) to expand NCDOT’s 
Connected Autonomous Shuttle 
Supporting Innovation program.
MassTransitmag.com/53028825 

▶ Foothill Transit granted Keolis North 
America a four-year extension of its yard 
maintenance and operations contract 
from the agency’s Pomona, Calif., yard.
MassTransitmag.com/53027311 

▶ Sonoma-Marin Area Rail Transit 
awarded a three-year base contract 
with two one-year options to The 
Routing Company for on-demand ser-
vices and transit connections.
MassTransitmag.com/53027310 

M O R E  N E W S  A T  A  G L A N C E

mailto:Brandon@wheel-rail-seminars.com
http://www.MassTransitmag.com/10066147
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S P O N S O R E D  B Y

mass transit operators in particular, 
could find remarkable time and cost sav-
ings in the provision of a reliable uplink 
for real-time remote monitoring, vehicle 
diagnostics, fleet optimization, tracking 
and management. 

A dependable high-bandwidth WiFi 
connection, meanwhile, enables passen-
gers to enjoy more comfortable, produc-
tive journeys. Recent studies have shown 
that this sort of connectivity plays an in-
creasing role in trip satisfaction, not only 
attracting new passengers but retaining 
current ones too. With both regular 
commuters and the occasional traveler 
expecting to be able to work, stream and 
communicate whether travelling by bus, 
car, train or plane, it’s a trend we only 
expect to continue.

You mentioned being on the cusp of a connec-
tivity revolution, what kind of opportunities 
will this technology enable going forward? 
The key thing to understand about the 
coming connectivity revolution is that 
none of us currently knows the full extent 
of the opportunities it provides. What 
we do know, however, is that they will 
be data driven. McLaren Applied has 
therefore not only sought to solve today’s 
problem, connectivity, to allow for future 
expansion to address both anticipated 
and as-yet-unknown problems as well. 

For example, some Halo 300 versions 
feature built in micro location technolo-
gy, enabling vehicle tracking down to the 
centimeter. This not only offers incredible 
fleet monitoring benefits today, but will 
be vital for the accuracy of autonomous 
applications in future, allowing vehicles 
to safely maneuver in any environment. 
This is just one example of the opportu-
nities that 5G intelligent edge antenna 
technology opens up, and of the neces-
sity for fleet managers to consider how 
to futureproof their vehicles.

Many experienced companies already 
operate in the mass transit connectivity 
industry, what does McLaren Applied bring 
to the field? 
With more than 30 years at the cutting 
edge of motorsport, including NASCAR, 
Formula 1 and IndyCar, McLaren Ap-
plied brings a unique perspective to ve-
hicle connectivity. 

As a result of the uniquely demand-
ing environment in which our customers 
compete, we haven’t simply been required 
to develop a vehicle connectivity solution. 
Rather, using the enviable R&D budgets 
of top tier motorsport, we have created 
the highest bandwidth, most reliable, 
most energy efficient and lowest main-
tenance solution possible.

Until recently, this technology would 
arguably have been overkill for public 
transit or commercial applications, but 
that’s rapidly changing. Passengers and 
customers already have far higher con-
nectivity expectations and, standing 
as we are on the cusp of a connectivity 
revolution, with the Internet of Things, 
autonomous cars and software-defined 
vehicles all on the horizon, there is now 
a clear need for McLaren Applied’s ad-
vanced technology.

What sets McLaren Applied’s hardware 
apart from existing antenna solutions? 
Our 5G intelligent edge antenna hard-
ware is not only smaller, lighter and more 
durable than many existing solutions, but 
offers built-in functionality that the vast 
majority cannot. 

The Halo 300 doesn’t just provide 
significantly better performance than a 
traditional 5G solution, but the built-in 
edge computing capability, eSIM tech-
nology, dual modems and WiFi allow it 
to simultaneously connect to any data 
network providers at a given time. This 

allows our Fleet Connect software to pro-
vide true multi-network, multi-signal ag-
gregation by using multiple cellular data 
networks, all base stations and optional 
WiFi networks within range to provide 
zero or near zero disruption in service. 
In this way McLaren Applied has, to all 
intents and purposes, solved the hand-
over disconnect problem. 

A CANBUS interface and the ability to 
support additional applications offer fu-
tureproof expandability, while the single 
wiring harness ensures unrivalled ease 
of installation, greatly reduced energy 
consumption and lower maintenance.

How does software play a role in giving the 
Halo 300 an edge over the competition? 
The remarkable performance and reli-
ability of our 5G intelligent edge anten-
na hardware provides the foundation on 
which our state-of-the-art Fleet Connect 
software can perform.

Fleet Connect uses the patented pro-
cess of aggregation to rapidly switch 
between the strongest network signal 
providers at any given moment, splitting 
transmitted data across these networks in 
real time and reassembling it in the cloud 
en route to its destination. By operating 
in this way, Fleet Connect delivers far 
better performance than conventional 
alternatives, reducing blackspots and 
providing a consistent high-bandwidth 
connectivity stream. 

What are the benefits of this combination 
to operators and passengers? 
Any moving vehicle application, and 

About the author
Jimmy Morgan serves 
as business development 
manager, Connected 
Intelligence for McLaren 
Applied. A long-time 

technology professional, Jimmy specializes 
in the delivery of innovative on-board and 
infrastructure hardware and software solutions 
for the transport industry. 

Connecting transit  
providers to the future  
with Formula 1-derived 
antenna technology



While most agencies are beginning their  
zero-emissions fleet transformation bottom up, 
a successful transition begins at the top with 
organizational commitment, structure and a 
change management approach.
B Y  C R A I G  C I P R I A N O ,  C O N T R I B U T O R 

ecarbonizing our transportation system is one of the top challenges of 
our time and comes with several considerations, including social equi-
ty, resiliency and safety. To this end, an increasing number of govern-
ment agencies and fleet operators across the country are transitioning 
their fleets to zero-emission vehicles (ZEVs) to minimize their 
carbon footprint. California took the lead, with New York and 
other states quickly following suit. The federal government has 
provided financial incentives to governments and public agen-
cies who successfully convert 100 percent 
of their light-duty non-emergency  
vehicle fleets to ZEVs 

Why Zero-Emissions 
Fleet Transformation 

D

Starts  
at the Top

by 2035 and 100 percent of their 
medium- and heavy-duty vehicle 
fleet to ZEVs by 2040.

Why zero-emission 
technology had 
a slow start
Despite these ambitious plans, to 
date, the incorporation of zero-emis-
sion technology, most notably, of 
battery electric and hydrogen fuel 
cells, has been slow, primarily due 
to the complexity and expense of 
installing the needed charging/
fueling infrastructure, as well as 
power requirements and the anxiety 
of fleet operators around these de-
veloping technologies. These prob-
lems were further exacerbated by the 
COVID-19 pandemic, which 
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with a pilot of 10 electric buses.  
This small pilot, which involved 
two facilities and a limited number 
of routes, provided insight on how 
this technology would integrate 
into its operations and what would 
have to change to achieve this. Ini-
tially, the pilot was managed by 
the organization’s chief mainte-
nance officer, who had fleet and 
procurement expertise.

Within a short time, a few clear 
challenges emerged:
•	Each bus manufacturer had 

its own proprietary charging 
protocols.

•	Limited battery range could 
not support approximately one 
third of its existing schedules. 

One of MTA’s New Flyer 
XE60 electric buses being 

charged at the Michael J. Quill 
Depot in April 2022.

Photos: Marc A. Hermann / MTA

disrupted supply chains and 
slowed production.

New York City: 
A case study
With 2035 and 2040 

looming, f leet operators 
know the time is now to over-

come these challenges to ensure a 
successful transition to zero-emis-
sion technology. New York City 
Transit (NYC Transit) learned 
from its pilot program getting the 
friction points out of implemen-
tation was critical, and that began 
by solidifying its organizational 
structure to be set up for success.

NYC Transit’s journey to a ze-
ro-emission bus fleet began in 2018 
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Zero-Emission Fleets

build both in-depot and on-street 
charging infrastructure, as well 
as the amount of power needed 
to draw from the utility company.

•	To maintain reliable service, 
the team needed to build re-
dundancy and resiliency into 
its charging strategy.
As NYC Transit contemplated 

next steps and the long-term vi-
sion and strategy to transition to 
100 percent ZEVs, it recognized 
a limited pilot project was vastly 
different from a full fleet transfor-
mation. Without organizational 
buy-in and an organizational 
framework, NYC Transit was 
simply not positioned for success. 
There was also a pressing need to 
engage its workforce and other 
stakeholders from the outset, 
and in a coordinated manner, to 
enable them to fully participate 
and contribute to a successful 
transformation.

To successfully transition the 
entire fleet, NYC Transit needed to 
implement a change management 
process at the top that prioritized 
driving change at an organization-
al and employee level.

To begin addressing these issues, 
the program moved from under-
neath the chief maintenance officer 
to a newly created Zero Emission 
Program Management Office, 
reporting directly to the office of 
the president. This organizational 
change demonstrated leadership 
commitment at the highest level 
while creating an autonomous, 
focused and empowered project 
management team. The new pro-
gram management officer was 
charged with program planning, 
program leadership and coordi-
nation of existing work streams 
managed by multiple areas of the 
organization, but all accountable 
to the program manager. New 
project workstream owners were 
selected and given the resources 
to empower them to deliver across 
the various disciplines of power, 
infrastructure, fleet, procurement, 
funding, operations planning, 
workforce development, commu-

1-800-253-2363 • BENDPAK.COM

BendPak Model
PCL-18B-4

Portable Column Lift

Certified to meet the 
standards of ANSI/ALI 

ALCTV: 2017

BENDPAK LIFTS 
BRING ANY JOB 
DOWN TO SIZE

BendPak is the name that fleet operators rely on because they’re the toughest lifts on earth. 
And nowhere is that strength more impressive than on our PCL-18B series portable column 

lifts. With a lifting capacity of 18,000 pounds for each column and paired configurations ready 
to accommodate two, four, six or eight axle vehicles, the PCL-18B is ready to service trucks as 

heavy as 144,000 pounds. From school buses and fire engines, to agricultural vehicles and utility 
trucks, BendPak continues to make today’s tough challenges yesterday’s problems.

Visit us online at bendpak.com or call us at 1-800-253-2363.

©2023 BendPak Inc. All rights reserved.

2302MASS_BendPak.indd   1 12/8/22   8:12 AM

For more information, visit www.MassTransitmag.com/21207835

That meant it was necessary to 
explore other options or wait 
for the technology to improve 
to maintain service reliability.

•	The pilot yielded important 
data on the impact of tempera-
ture on battery usage and range 
and brought into focus the com-
plexity and know-how needed to 

MTA electric buses on display as part of an event 
outlining plans to redevelop the Jamaica Bus 
Depot in Queens to support electric buses.

http://www.MassTransitmag.com/21207835
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nity relations, policy, information 
technology and operations.

Another key decision was to 
maintain accountability within 
the business/fleet operator (i.e., the 
Bus Department) because success 
would ultimately be measured by 
the “business owner’s” adoption of 
the electric fleet.

Significantly, the new Program 
Management Office also formal-
ized lines of communication, en-
gagement and training at all levels 
of the workforce and with key ex-
ternal stakeholders. Ultimately, all 
these entities can make or break 
the success of the program, so it’s 
critical to schedule periodic meet-
ings with the project leaders and 
the governance committee, labor 
unions and external stakeholders 
such as local fire departments and 
government partners.

Why engagement matters
While the initial focus of the transi-
tion may be the implementation of 
new technology, workforce partici-
pation and evolution are critical to 
the ultimate success of the program. 
The transition from diesel mechan-
ics to electrical maintainers, from 
facility electricians to electrical and 
power engineers, and from fleet 
command centers to fleet and power 
control centers are integral parts of 
this journey. Some essential areas 
of engagement include:
•	Workforce training starting be-

fore or concurrently with the de-
livery of the first all-electric bus.

•	Emergency training and coordi-
nation in the case of incendiary 
battery damage and thermal 
events to include local fire de-
partments, road and tow truck 
crews and bus operators.

•	High-voltage training for die-
sel mechanics and faci l ity 
maintainers.

•	Operational training for opera-
tors to convey that electric vehi-
cle have steeper acceleration and 
braking profiles than diesel buses.

•	Additional education, so depot 
staff can learn both the importance 
and nuances of battery charging.

+ reliability 
+ interior space
+ passenger fl ow

Our Plug Sliding door creates a barrier free doorway 
that allows passengers to get on and off the bus 
quickly and safely.

This overhaul free door system is designed to last the 
lifetime of the bus, offering the lowest life cycle cost.

Ventura Systems Inc.

160 Gibson Ct.

Dallas N.C.

www.venturasystems.com

2304MASS_Ventura Systems.indd   1 3/23/23   11:26 AM

For more information, visit www.MassTransitmag.com/53042448 

About the author

Craig Cipriano is the 
senior vice president, 
national director 
of Zero Emissions 

Mobility at STV and 
has more than 33 years of experience 
planning and executing large-scale, 
multi-dimensional programs. 

This does not happen overnight 
or even within one year, but estab-
lishing a top-down organization-
al structure and strategic change 
management plan is a critical first 
step to successfully transitioning 
to an equity-focused, resilient 
and sustainable zero-emissions 
fleet. 

http://www.MassTransitmag.com/53042448
http://www.venturasystems.com


The annual report marrying news 
and data to understand the health 
of U.S. bus fleets.
C O M P I L E D  B Y  M I S C H A  W A N E K - L I B M A N , 
E D I T O R  I N  C H I E F

ransit agencies across North America continue to grapple with the 
disruption brought on by the COVID-19 pandemic but remain 
nimble in their approaches to community engagement, ridership 
retention and overall service recovery and growth initiatives.    

Several systems, including Edmonton Transit Service, Chica-
go Transit Authority, Metropolitan Transportation Authority, 
TransLink and Southwest Ohio Regional Transit Authority are 
reporting steady gains in ridership in late 2022 and into 2023. 
These systems are also making note their bus services have 
been driving these increases. 

A policy brief released in March from the American Public 
Transportation Association (APTA) offers a national view of 
ridership trends. Overall, transit ridership has reached more 
than 70 percent of pre-pandemic levels, which is a significant 
gain when compared against the lowest levels that represented 
20 percent of pre-pandemic ridership. 

APTA’s brief notes smaller cities have been more successful in 
seeing ridership levels return. The brief credits this to a possible 

T

Special Report: 

A Look at U.S. 
Bus Fleets

Im
ag

e:
 2

52
14

90
03

 | 
Ph

oc
hi

, 1
22

75
84

9 
| Q

ua
dd

es
ig

n 
| D

re
am

st
im

e
Active Vehicles in 
the United States
Active vehicles remained similar 
year over year with the exception 
of vans, which saw a more than 
14% decrease in active vehicles 
between 2020 and 2021.
Source: NTD 2021 Vehicles 

3,210 miles
Number of fixed guideway 
and high intensity busway 
route miles in U.S.
Source: National Transit Summaries and Trends 2021  
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lack of teleworking options for riders in 
smaller cities and pointes to office return 
data that suggests “proportionally more 
workers in smaller cities are working in 
offices than in larger cities.”

The brief also says bus modes were able 
to retain higher levels of ridership versus 
rail modes because bus modes serve more 
essential workers in general. Breaking 
modes out further, demand response 
has achieved 71 percent of pre-pandem-
ic ridership levels followed by bus and 
trolleybus ridership at 70 percent. 

The brief concludes agencies focused on 
serving historically marginalized com-
munities could see ridership growth. This 
includes support for hourly, late night and 
early morning workers by reinvesting in 
equitable transit. 

While ridership has been a key metric 
for the industry, there are efforts among 
agencies to move away from ridership as 
the priority performance indicator. At the 
South West Transit Association 2023 An-
nual Conference held in Aurora, Colo., 
Regional Transportation District General 
Manager and CEO Debra A. Johnson and 
VIA Metropolitan Transit President and 
CEO Jeffrey Arndt outlined their agencies’ 
efforts to focus on value versus volume. 

VIA Metropolitan has developed a per-
formance dashboard that is accessible to 
the public through the agency’s website. It 
measures six metrics, including ridership, 
on-time performance, collision rates per 
100,000 miles driven, complaints per every 
10,00 passengers, miles before mechanical 
failure and cost per boarding. The tracking 
of these metrics are means to commu-
nicate operating performance while in-
creasing accountability and transparency. 

At RTD, Johnson explained value is 
the focus of the agency’s current strate-
gic plan. The plan includes four strategic 
priorities – community value, customer 
excellence, employee ownership and fi-
nancial success – and clear metrics that 
will result in a successful outcome. The 
first three priorities – community value, 
customer excellence and employee own-
ership – involve establishing a baseline 
and then increasing it by five percent. The 
fourth priority, financial success, is broken 
into two success outcomes that include 
RTD spending less money than it receives 
and establishing that the community be-
lieves it sees value in RTD’s spending.  

Terminology 
NTD Mode Types 
RB – Bus Rapid Transit 
CB – Commuter Bus 
DR – Demand Response 
DT – Demand Response Taxi 
TB – Trolleybus 
VP – Vanpool 
MB – Bus 

Numbers reflected in this 
report used information within 
the National Transit Database 
for the modes listed. 

Operating 
expenses 

of U.S. bus 
f leets
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of U.S. bus 
f leets
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44%
Diesel

5%
Electric 
Battery

9%
Electrical 
Propulsion

0%
Other Fuel

4%
Bio-Diesel

25%
Compressed 
Natural Gas

12%
Gasoline

1%
Liquified 
Petroleum Gas

Source:  
NTD 2021 Fuel 

and Energy

n Mass Transit’s recent “2023 
Mobility Outlook” survey, 44 per-
cent of respondents answered 
that their agency planned to 

award a battery electric bus con-
tract in 2023 and 11 percent reported 
a hydrogen fuel cell bus contract 
would be awarded this year, while 
31 percent reported a contract for 
diesel vehicles would be awarded. 

Smaller agencies are beginning their 
zero-emission journey with electric 
vehicles delivered or put into service 
for the first time at Oakville Transit in 
Ontario and Santa Maria Regional 
Transit. The city of Annapolis, Md., 
ordered its first two electric transit 
buses in early February, and Foothill 
Transit launched Los Angeles County’s 
first three hydrogen fuel cell buses 
into revenue in early December. 

CALSTART, which produces an 
annual report tracking the adop-
tion of zero-emission vehicles, calls 
the pace set during the past year 
by North American transit agen-
cies steady, with small market 
gains a significant development. 

CALSTART’s “2023 Zeroing in on ZEBs” 
report determined the total count of 
full-size battery-electric and fuel-cell 
electric transit buses in the U.S. has 
grown to 5,480—a 66 percent increase 
since 2021. The total count of small ZEBs 
grew by 261 from 2021 – an overall 
increase of 42 percent year-over-year, 
though the growth rate is 31 percent 
less than the rate recorded in 2021.

The U.S. zero-emission  
rubber-tired fleet 
traveled 25.5 million 
active miles in 2021
The number of active 
zero-emission vehicles 
in the U.S. grew by 20% 
from 2020 to 2021.
Source: NTD 2021 Revenue Vehicle Inventory

Options for 
Powering Vehicles

Canada has also experienced year-
to-year growth in full-size and small 
ZEB adoptions. As of September 2022, 
the number of ZEBs across the coun-
try has grown to 859. The adoption of 
ZEBs grew by 34 percent from 2021, 
showing progress toward achieving 
net-zero emissions goals by 2050.

CALSTART also recognized the policy and 
funding sources in both countries have 
aided the adoption of ZEBs. In the U.S. 

Zero-emission fleets continue to develop

more than 1,100 zero-emission vehicles 
were slated to be purchased using funds 
awarded through the Federal Transit 
Administration’s Low and No Emission 
Grants and Bus and Bus Facilities Grants 
programs. In Canada, the Zero Emission 
Transit Fund was established in 2021, 
which will allocate C$2.75 billion (US$2.04 
billion) to ZEB projects over five years 
with the federal government aiming to 
deploy 5,000 electric transit vehicles.
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Percentage of active vehicles that 
meet or exceed the useful life

Data included in the NTD shows the percent of active vehicles that meet 
or exceed their useful life has been steady, with articulated buses seeing 
a significant improvement. As with the zero-emission transition of fleets, 
available federal funding has assisted in keeping fleets within useful life 
spans. However, current supply chain issues, particularly within the small bus 
market, are threatening the progress made. Mass Transit’s “2023 Mobility 
Outlook” survey found 45 percent of respondents said their agency’s bus fleet 
required the most immediate investment to achieve State of Good Repair 
goals while 71 percent of agency respondents reported having experienced 
a vehicle order cancellation or delay in delivery during the past year. 

According to the Community Transportation Association of America (CTAA), 
small bus transportation providers have faced price increases and growing 
wait times in delivery of vehicles. As of fall 2022, the estimated backlog 
was 20,000 vehicles – a number that is expected to increase in 2023. 

CTAA, with the American Public Transportation Association and the American 
Association of State Highway and Transportation Officials, have requested 
assistance from the federal government to make more small bus chassis available 
to the market and streamline procurement regulations. The associations expressed 
concern agencies would not be able to leverage the significant funding available 
at the federal level if steps are not taken to increase chassis availability. 

Fleet Age Varies
Boosted investment assists with 
renewal, but supply chain issues remain

Im
ag

e:
 5

03
56

27
5 

| V
la

di
m

iro
qu

ai
 | 

D
re

am
st

im
e

Source: NTD Vehicles 2021

23%
of cutaways

6%
of articulated buses

17%
of buses
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Featured in the July/August issue of the magazine, 
40 Under 40 highlights innovators who demonstrate 
leadership and a commitment to impacting transit.

Acknowledge yourself or a colleague for dedication 
to the transit industry. 

• JOB COMMITMENT 

• INDUSTRY INVOLVEMENT AND CONTRIBUTION
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• INNOVATION IN THE FIELD

Nominate today!
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Deadline: May 14, 2023
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Let go of the concept of perfecting paratransit and 
revamp services that are inclusive and account for the 
expectations and needs of the disability community.
B Y  C H R I S T I A N  K E N T ,  C O N T R I B U T O R 

efore the passage of the landmark Americans with Disabilities Act 
(ADA) in 1990, access to public transit for people with disabilities 
was extremely limited, mainly because of indifferent and erroneous 
assumptions about the numbers, needs, capabilities and aspirations 
of people with disabilities. Today, access to transit is vastly improved, 
and industry statistics reflect this accordingly.

Since 2000, local bus fleets nationwide have moved from 81 percent 
to 100 percent accessible, and millions of customers with disabilities are 
making use of fixed-route transit who could not have done so before. 
The original intent of requiring complementary paratransit service 
was to bridge that gap, extending the equivalent of fixed-route transit 
to people with disabilities who could not make use of an otherwise 
inaccessible system, yet the demand for paratransit service has grown 
exponentially since its inception, despite North America achieving a 
mostly accessible fixed-route transit network.

The question is, do we need more paratransit or is it time for some-
thing else?

Among the ADA’s many strengths is it was developed with significant 
input from the disability community, and it requires ongoing engage-
ment with the community for any changes being contemplated that 
could affect them. However, count (and few you will find) the number 
of people with disabilities who are involved in decisions regarding the 
deployment of service or its evolution into other offerings that might 
better meet the needs of the target constituency.

In the past 33 years, we have often attempted to “perfect” paratransit 
without asking if there was something better or if the disability com-
munity’s expectations had changed. There are many reasons for this:
•	The regulations themselves have been clarified but not changed.
•	We have been motivated to apply sophisticated technology not 

previously available to resolve long-standing paratransit problems.
•	Our tendency to plan services for people with and without disabil-

ities separately.
While the first two reasons are understandable, the third is harder 

to defend, except perhaps to attribute it to the law of inertia.
By operating paratransit service in its current form, we are preserv-

ing a 1990s artifact that offers only a half-portion of what is available 
today, such as only “next day service” instead of the “just-in-time”  

B

Have We 
Outgrown 
Paratransit?

Pickup is CapMetro’s 
on-demand public transit 
service that is supported by 
an app developed by Via.
Via

service being enjoyed by customers 
of transportation network compa-
nies, shared rides that are typically 
not commingled with riders of oth-
er (mainstream) services, as well as 
trip time negotiation. 

Efforts to perfect this version 
of service also fall short – now we 
have technology that more precise-
ly informs the customer of how late 
the ride will be. That applies updat-
ed algorithms to the same popula-
tion of trips to be scheduled, still 
with a “next day” orientation, and 
that only offers service where fixed-
route transit exists, even as agencies 
begin to replace fixed-route service 
with on-demand.

Customers with disabilities 
overwhelmingly desire equity and 
inclusion. They want to go about 
their lives in a manner similar to 
those around them. To achieve this, 
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should reduce the dependency on 
paratransit for future generations. 
The vision of a single “system” ac-
cessible to all is one that has been 
discussed for many years but is 
often viewed as aspirational. The 
prevailing belief has been it would 
take such a costly investment in 
infrastructure that it could only be 
achieved in the very distant future, 
but the future is now. Between the 
federal funding that has been 
made available for infrastructure 
renewal and the rethinking of the 
deployment model of fixed-route 
transit, there has been no better 
time to revisit the concept of 
universal design in our nation’s 
transit systems.

To do this, we need a new ap-
proach. First, it is vital that rep-
resentation from the disability 
community be included in the 

mobility integrators. Partnerships 
with TNCs are one form of this, 
and as agencies move to replace 
low-performing fixed-route ser-
vice with on-demand service, a 
new mobility option has emerged, 
and since paratransit service is, 
by definition, on-demand – then 
should we not be aiming micro-
transit services to accommodate 
demand that heretofore had to be 
served by paratransit? With micro-
transit being offered with same-day 
(perhaps same-hour) service, cus-
tomers with disabilities can now be 
afforded service that is by design 
substantially better than tradition-
al ADA paratransit and at a lower 
cost to the agency.

By incorporating accessibility 
into these new modes of transit, 
we are “building back better” with 
an accessible infrastructure that 

we must ascribe to the philosophy 
of “one system” that serves every-
one – one in which accessibility for 
all is in the genetic material that 
makes up whatever we create. The 
one “system” does not (and should 
not) be interpreted as one “entity.”

If there is one thing we have 
learned from the pandemic, it is the 
transit industry alone cannot meet 
the expansive demand for service 
that comes from our very diverse 
society. Partnerships are the name 
of the game, and transit agencies 
must work effectively with their hu-
man services counterparts, among 
others, to maximize the number 
of options available to customers 
while keeping costs sustainable. 

We have heard in recent years 
transit agencies are faced with 
the reality they are not merely 
transportation providers, but also 

By operating 
paratransit 
service in 
its current 
form, we are 
preserving a 
1990s artifact 
that offers 
only a half-
portion of what 
is available 
today.”
Christian Kent
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lives,” engaging in all of life’s ac-
tivities and being “seen.” Some 
form of paratransit service may 
always be needed because of: (1) 
the special assistance provided by 
our many professional paratransit 
operators; (2) the accessible fleets 
that are funded by transit agencies 
more than any other source and 
(3) because of the inaccessibili-
ty of the infrastructure around 
transit (i.e., sidewalks, curb cuts, 
and other path of travel barriers) 
that will continue to take years to 
resolve, but there is a difference 
between maintaining paratransit 
as the primary option for custom-
ers and the brighter prospect that 
paratransit is a de minimus option 
among many others available to 
people with disabilities, many of 
which will offer more than what 
paratransit can deliver. This is the 
equitable future we should all be 
working to achieve. 

design of microtransit and other 
emerging modes of transit – not 
just for paratransit. Such represen-
tation is also sorely needed in lead-
ership positions at transit agencies 
from which strategic decisions are 
made. Second, we need to commit 
to making accessibility an integral 
part of all our service offerings. 
This includes ensuring accessibil-
ity of the new kinds of vehicles 
that are being designed for transit, 
such as the autonomous vehicle 
and those with renewable energy. 
Third, we must think holistically 
about the transit ecosystems we 
create in our communities and 
how services can complement 
one another as they collectively 
respond to overall demand.

Transit agencies must be willing 
to partner much more often and 
embrace the mobility integrator 
role. This means partnering with 
social service organizations and 

small businesses that provide 
transportation and related ser-
vices; identifying and sharing grant 
funding sources with these part-
ners, and broadcasting numerous 
options to the public to create the 
most accessible, navigable envi-
ronment for everyone. Finally, we 
must remember ADA paratransit 
was never meant to be the mode of 
choice for people with disabilities, 
but rather a guarantor of mobili-
ty when other options fell short. 
Everything we do to empower our 
customers with disabilities is very 
much in the spirit of the ADA, and 
there is nothing in the regulations 
that prohibits going above and be-
yond minimum requirements. 

So, to the question at hand – have 
we outgrown paratransit? The an-
swer is – mostly yes.

Because of paratransit, mil-
lions of people with disabilities 
have been able to “live their best 

About the author

Christian T. Kent 
is principal at 
Christian T. Kent, 
Transit Management 
Consulting, LLC.
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Santa Cruz Metro 
bounces back
from COVID-19 
pandemic
The agency plans to transition to 100 percent, 
zero-emission buses, double ridership and 
develop 175 affordable housing units over  
the next decade.
B Y  B R A N D O N  L E W I S ,  A S S O C I A T E  E D I T O R
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he COVID-19 pandemic af-
fected the Santa Cruz Metro-
politan Transit District (Santa 
Cruz Metro) in a multitude 
of ways. During the height 
of the pandemic, Santa Cruz 
Metro lost 90 percent of its 
ridership, as well as approx-
imately 20 percent of its bus 
operators, causing service to 
be disrupted.

Michael Tree was named 
CEO of Santa Cruz Metro in 
March 2022, as the agency was 
still navigating through the 
height of the pandemic and 
finding its “new normal.” Ac-
cording to Santa Cruz Metro  
Board Member and Former 
Chair Larry Pageler, Tree was 
hired due to his extensive ex-
pertise and knowledge of pub-
lic transit, as well as his prov-
en track record in increasing 
connectivity for the public.

During his first year as 
CEO, Tree has put together 
a plan for the agency that is 
focused on three key areas:
•	No more tailpipes for San-

ta Cruz Metro buses, as the 
agency looks to transition to 
100 percent, zero-emission 
battery-electric and hydro-
gen buses by 2037.

•	Double the agency’s ridership 
to seven million rides within 
five years.

•	Develop 175 affordable hous-
ing units by 2030.

The Santa Cruz Metro Board 
decided to convert all the agen-
cy’s compressed natural gas 
(CNG) buses to hydrogen and 
battery-electric buses in 2021. 
Tree notes the residents who 
live in the state of California 
are conscientious of the envi-
ronment, which lends support 
to the agency’s long-term ze-
ro-emission plans.

“The people in California are 
very vocal when it comes to the 
environment. They’re sophisti-
cated and discerning customers, 
and the public was making it 
clear in this day and age, there 
were better options for the en-
vironment than hybrid diesel 
and CNG,” Tree said. “We’ve 
had riders tell us they’re happier 
now more than ever riding San-
ta Cruz Metro because the buses 
are zero-emissions. Riders have 
told us the zero-emission buses 
fit their values better.”

Santa Cruz Metro’s riders 
are not the only stakeholders 
to enjoy the transition to hy-
drogen and battery-electric 
buses, so have the drivers.

“I think the drivers appre-
ciate the fact that when they 
touch the accelerator, the bus 
is moving,” Tree stated. “You 
can’t put your foot down heavy 
with an electric bus or you’re 
going to drain the battery really 
quick. However, you’re going 
to get some instant feedback. I 
think it takes a little while to get 
used to an electric bus, but I’ve 
heard lots of drivers say they’d 
prefer to drive a battery-electric 
bus or a hydrogen bus than the 
other buses in our fleet.”

Santa Cruz Metro currently 
has four battery-electric buses 
in operation and is expecting 
five more battery electric buses 
to be delivered in June. A hydro-
gen station is in the final stages 

of planning and engineering, 
and the agency anticipates pro-
curement of 19 hydrogen buses 
in the near future.

According to Tree, the 
decision to use more hydro-
gen buses as opposed to bat-
tery-electric buses is a miti-
gation step against a potential 
natural disaster.

“We’re prone to natural di-
sasters,” Tree said. “Whether it 
be fires or earthquakes, so the 
board’s anticipating some event 
in the future will probably take 
away our electricity for quite a 
while. Having a hydrogen fleet 
will allow us to power a hydro-
gen station with a generator 
and keep the fleet available for 
assistance in the community 
during the emergency.”

Tree notes the hydrogen 
buses take a lot less time to 
fuel compared to the charge 
time of battery-electric buses. 
The hydrogen buses also stay 
in service longer daily.

The agency has a goal to 
completely transition from 
CNG to zero-emission buses 
by 2037. Santa Cruz Metro 
Board Chair Shebreh Kalan-
tari-Johnson explains the next 
13 years will need to strike a 
balance in both the monetary 
outlay of the transition, as well 
as the time outlay on operators.

“The cost of transitioning 
each bus is about $1.3 million, 
so we have to piece together a 
lot of different sources of fund-
ing to be able to acquire those 
buses,” Kalantari-Johnson said. 
“We’re bringing on 28 buses in 
the next 12 months, which is 
quite a number of buses. We 
also have to keep in mind our 
workforce, so to transition our 
workforce and train our work-
force with a new technology, we 
have to be mindful of that and 
do that in incremental steps.”

Ridership recovery
During the height of the pan-
demic, Santa Cruz Metro lost 

T

Santa Cruz Metro whale 
tail battery-electric bus.
Santa Cruz Metro
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90 percent of its ridership. Cur-
rently, the agency has approxi-
mately 3.5 million riders annu-
ally, which is nearly 75 percent of 
its pre-pandemic ridership level. 
Tree aims to have the agency dou-
ble in ridership within the next 
five years.

The agency’s Reimagine Metro 
survey allowed Santa Cruz Coun-
ty residents to provide feedback 
to the Santa Cruz Metro Board 
of Directors on what they would 
like to see offered on Santa Cruz 
Metro to get them to ride. Tree 
said it was clear from the survey 
the public wanted an easier to use 
and a faster, more reliable service.

Santa Cruz Metro ridership 
includes commuters and students 
and the agency has implemented 
several measures to help increase 
ridership in the post-pandemic era, 
including the One Ride at a Time 
campaign, which aims to show-
case the environmental benefits 
of transit, encourage bus ridership 
and protect Santa Cruz County’s 
natural resources, and Youth Cruz 
Free, a pilot program that launched 
March 1 that allows students to use 
their student ID cards as a transit 
pass, in order to increase access 
and encourage ridership for youth 
through the end of high school.

Kalantari-Johnson said the 
Youth Cruz Free pilot program 
will be key to boosting ridership.

“I personally met with some 
youth groups last fall, and they 
said they would ride the bus, but 
they had two issues: Frequency 
and money, so this pilot program 
is so critical because if we shift the 
behaviors and thought processes 
of young people, then we shift the 
cultural norm around buses. You 
get young people to ride buses, 
then the rest of us are going to 
be more inclined to ride the bus.”

Tree notes approximately 10 
percent of Santa Cruz Metro 
riders are under the age of 18, 
despite making up nearly 20 per-
cent of the population of Santa 
Cruz County.

“We want to give youth free-
dom with moving around the re-
gion, and this is a great start for a 
population that loves Santa Cruz 
Metro,” Tree said.

Operator shortage
Santa Cruz Metro lost approxi-
mately 20 percent of its bus oper-
ators at the start of the pandemic, 
and has struggled to fill that void 
as ridership has begun to return, 
but it hasn’t been for lack of trying, 
according to Tree.

“We put in place a $4,000 hir-
ing bonus, which has been very 
popular,” Tree noted. “We also 
put in place a referral incentive 
program, so if a Santa Cruz Met-
ro employee refers someone who 
then becomes a bus driver at Santa 
Cruz Metro, the employee is given 
a $2,000 incentive.”

Tree explained how the agency 
has adapted its hiring process over 
the past couple of years.

“It used to be that potential ap-
plicants would wait a month or two 
until the next hiring cycle came 
up,” Tree said. “Now, if applicants 
apply, within a week, they receive a 
call back and are being interviewed 
and brought on board almost im-
mediately. Applicants are immedi-
ately able to give two weeks’ notice 
to their current employer. If they’re 
unemployed and get on board San-
ta Cruz Metro, we will take them 
through a customer service acad-
emy while they’re waiting for the 
next entrance into their training.”

Santa Cruz Metro works with 
various community groups to bet-
ter serve the community through 
services. The agency most recently 
in March distributed 200 free pass-
es to riders, as well as 72 additional 
passes to community organiza-
tions affected by flooding at the 
Santa Cruz County Fairgrounds.

In 2021, Lani Faulkner founded 
Equity Transit, a social welfare or-
ganization that advocates for a ro-
bust and affordable transit system, 
a clean environment, affordable 
housing, safe walkable streets and 
opportunity access throughout 
Santa Cruz County. Equity Transit 
is one of many community orga-
nizations that is partnering with 
Santa Cruz Metro to support envi-
ronmentally smart public transit, 
safe streets and walkable cities.

Faulkner said the pandemic 
showed leaders how critical the 
services are to daily life.

“What the pandemic made 
aware to so many of us who work 
in transportation is we lost para-
transit workers and people who 
could drive the buses, and that was 

A young boy 
paying for fare 
while boarding 
a Santa Cruz 
Metro bus.
Santa Cruz Metro
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critical for people who didn’t have 
cars,” Faulkner said. “They were 
critical to our essential workers, 
critical to people that had to get 
to their doctor’s appointments and 
could no longer do so if those buses 
were not available.”

The agency’s goal is to have a 
fully staffed bus operator roster, 
which consists of 150 operators, by 
the end of 2023. Kalantari-John-
son believes there are opportuni-
ties within the unemployed and 
Latinx communities to fill a lot 
of the positions.

“We’re working with a Latinx 
population in Santa Cruz County 
throughout our county,” Kalan-
tari-Johnson said. “They seem to 
be underemployed, specifically 
those who are predominantly 
Spanish-speaking residents and 
have limited English skills. I think 
part of it is the perception [where] 
people think their English is not 

up to par, so they won’t be able to 
interview. We’ve shifted our in-
terview process to accommodate 
those with limited English, so they 
can feel comfortable working with 
Santa Cruz Metro.”

Affordable housing
Santa Cruz Metro does not think of 
itself solely as an agency; it thinks 
of itself as an essential service in 
Santa Cruz County. As part of that 
initiative, Santa Cruz Metro wants 
to be a part of solving the housing 
crisis issue in Santa Cruz County.

According to a recent study done 
by the National Low Income Hous-
ing Coalition, Santa Cruz Coun-
ty has the second most expensive 
rental market in the United States 
with housing wages at $60.35, trail-
ing San Francisco, Calif., by $1. Ac-
cording to the study, housing wages 
are defined as an estimate of the 
hourly wage full-time workers must 

earn to afford a rental home at the 
U.S. Department of Housing and 
Urban Development’s fair market 
rent without spending more than 
30 percent of their income.

Data from the Santa Cruz Coun-
ty Community Dashboard shows 
53.7 percent of Santa Cruz County 
residents spend 30 percent or more 
of their household income on rent 
(rent plus utilities).  The dashboard 
also shows seven percent of Santa 
Cruz County households are con-
sidered overcrowded, which is de-
fined as a household where there 
are more people than rooms of all 
types, excluding bathrooms.

“The reason why affordable 
housing is so essential in Santa 
Cruz is because of the fact Santa 
Cruz is one of the most expensive 
communities to live anywhere,” 
Faulkner said. “A bus driver who 
works in Santa Cruz County does 
not make the same kind of income 

WHY US? 

USA'S # 1 NAME IN TRANSIT BUS WASHING 

DOUBLE
CONTROLS

STAINLESS STEEL
FRAME

PURE 24V DC
POWER

BRUSH ONLY
INCLINATION

NON-SLIP
TRACTION

FEATURES!

FEATURES!

FEATURES!

We sell more machines

than all our competitors

combined in the 

USA & Worldwide 

WWW.WASH-BOTS.COM

INFO    WASH-BOTS.COM

203-340-9388

@

2304MASS_Bitimec Wash-Bots.indd   1 3/22/23   2:30 PM

For more information, visit www.MassTransitmag.com/10065485

http://www.MassTransitmag.com/10065485


2304MASS_Wabtec Bus Solutions.indd   1 3/1/23   8:58 AM

For more information, visit www.MassTransitmag.com/10065314

34    Mass Transit  |  MARCH/APRIL 2023

Santa Cruz Metro

as somebody who works in Silicon 
Valley. It is so expensive that our 
teachers, our nurses, our bus drivers 
can’t easily afford to live here.”

The agency has a goal of developing 
175 affordable housing units in San-
ta Cruz County by the end of 2030. 
Currently, there are 248 affordable 
housing units under various stages 
of development with multiple project 
partners, and 128 net-zero units are 
planned as part of a redevelopment 
project at Santa Cruz Metro’s Pacific 
Center. The project is planned to begin 
construction in 2024 and also includes 
retail and office space.

Two other projects are also under 
development that include the rede-
velopment and construction of 60 
affordable housing units as part of 
a redevelopment project at the Santa 
Cruz Metro transit center in Watson-
ville, Calif., approximately 20 miles 
from Santa Cruz County.

Tree noted the talk of housing 
comes up in every public meeting 
he attends about Santa Cruz County.

“We’re honored the public is view-
ing us as a community partner, not 
only for the public transit, but for the 
housing, and their symbiotic; they 
go together with transit-oriented 
development,” Tree said.

While the agency has three lofty 
goals it would like to hit in the future, 
Tree is excited to see what the agency 
accomplishes by the end of 2023.

“By the end of 2023, I would think 
we will meet the goal of being fully 
staffed and having all of the pre-
COVID-19 service back on the street,” 
Tree said. “We’ll have probably blown 
through the four million ridership 
mark on our way to seven million. 
I think we will have gotten close to 
putting shovels in the ground on 128 
affordable housing units and the rede-
velopment of the Santa Cruz Transit 
Center. I think by the end of 2023, we’ll 
be nearing $200,000 of financial sup-
port for improving the environment. I 
think we’ll have ordered 19 hydrogen 
buses and we’ll have probably substan-
tially completed a hydrogen station, so 
when those 19 hydrogen buses arrive, 
they can begin being fueled, so that’s 
a pretty exciting 2023.” 
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Following a dip in activity due to the pandemic and 
other delays, 2023 may serve as a ramp up to a flood of 
new projects coming online during the next few years.
B Y  M I S C H A  W A N E K - L I B M A N ,  E D I T O R  I N  C H I E F 

repare the giant scissors and ready the extra-long ribbons – 
North America transit agencies are set to open 320 miles of 
new rail service by the end of 2023. Following well documented 
delays due to supply chain and pandemic related issues, this 
year appears to be the year projects get back on track – pun 
intended – as the industry prepares to experience a boom in 
new rail projects set for delivery during the next three years.P

Ready for Rail:

A Look  
at 2023’s  
Big Projects

By the end of 2023, there could be as 
many as 12 rail transit projects open if 
final testing and project reviews go ac-
cording to plan. Here’s a look at where 
ribbons could be cut and where riders 
could start to board this year.

LIRR begins service to 
Grand Central Madison
The year started off strong with the de-
livery of the Metropolitan Transporta-
tion Authority’s (MTA) largest capital 
project: Long Island Rail Road (LIRR) 
service to Grand Central Madison. The 
project, also referred to as East Side Ac-
cess, involved the construction of more 
than 40 miles of new tracks, rebuilt 
Harold Interlocking and opened Grand 
Central Madison as a new terminal to 
accommodate LIRR trains.

The 700,000-square-foot Grand Cen-
tral Madison is the first major new rail 
terminal to open in the United States in 
67 years and the first extension of the 
LIRR in 112 years since service began to 
Penn Station in 1910. The new terminal 
has eight tracks and four platforms on 
two new levels, all designed with passive 
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bus system. While trial running is oc-
curring, HART is also working to fix the 
eight columns in the first segment with 
cracks in the hammerheads. The hammer-
heads, which are still structurally sound, 
are expected to be reinforced by rebar to 
extend their longevity.

Brightline extension 
to Orlando
Brightline is preparing to expand its inter-
city operations to Orlando, which will add 
170 miles to its network and will connect 
West Palm Beach and Orlando in about 
two hours. The extension is 90 percent 
complete, with construction spanning 
four different zones that saw 490,000 
crossties laid and two million spike and 
bolts installed in a 36-month timeframe.

Train testing in early March saw Bright-
line reach 130 mph between Orlando 
International Airport and Cocoa, Fla., 
making Brightline the fastest train in 
the state, as well as the southeastern U.S.

The company also highlighted its 
new Orlando area maintenance facility, 
which it calls Basecamp. The $100-mil-
lion, 135,805-square-foot facility sits on 
62-acres and will be able to service up to 
16 trains at a time.

Basecamp features a truck shop where 
coach and locomotive trucks can be disas-
sembled, cleaned and rebuilt, a drop table, 
a parts warehouse, wheel true facility, two 
fueling islands and a train wash.

“This world-class facility has everything 
under one roof to maintain our trains, will 
provide highly paid highly skilled jobs to 
the region and will be a bustling hub for 
train maintenance, maintaining eight of 
our 10 trains here nightly,” said Bright-
line Executive President Infrastructure 
Michael Cegelis.

North 
American 

transit 
systems 

are aiming 
to bring 

320 miles 
of new rail 
into service 

by 2023.

wayfinding to help orient returning us-
ers through subtle color shifts by loca-
tion. All tracks and platforms are fully 
separated from Metro-North Railroad, 
ensuring neither railroad causes delays 
to the other.

The opening of the new terminal and 
start of LIRR service means there are an 
additional 500 station stops in Brooklyn 
and Queens during peak periods.

“Grand Central Madison is a public 
transportation feat that will shorten com-
mutes, giving commuters time back in 
their busy lives to spend with their fami-
lies, friends and communities,” New York 
Gov. Kathy Hochul said. “Grand Central 
Madison will dramatically expand service 
and operate more reliably for commuters 
and reduce overcrowding at Penn Station.”

Honolulu aiming for 
summer opening
One of the most anticipated rail proj-
ects that could open in 2023 is the first 
segment of the Honolulu Authority for 
Rapid Transportation’s (HART) rail line. 
Honolulu Mayor Rick Blangiardi dedi-
cated a portion of his State of the City 
speech delivered in mid-March to the 
project where he shared the line should 
be operational in July 2023.

“When we took office, there was no sin-
gle issue that had been more consistently 
and passionately raised by voters than rail 
and what was then a historically-trou-
bled project,” said Mayor Blangiardi. “As 
we embrace the challenge embodied in 
building the toughest segment of rail — 
through the airport, down Dillingham 
Boulevard and through the downtown 
corridor — we are ready for our riders 
to embrace rail. Our long-awaited rail 
system is scheduled to commence interim 
operations in July, with service from East 
Kapolei to Aloha Stadium.”

Lori M.K. Kahikina, executive direc-
tor and CEO at HART, joined the Rick 
Hamada Program, a local radio show 
and podcast, at the end of March and 
explained HART is aiming to turn the 
line over to the Honolulu Department 
of Transportation Services in late May 
and believes the project opening in July 
is achievable.

Segment 1 is currently trial running 
and will include eight stations in a system 
that will also integrate with Honolulu’s 

In December, 
stakeholders 
celebrated the 
substantial 
completion of 
a portion of the 
South Coast 
Rail project at  
Freetown station.
MBTA

HART is aiming 
to turn the first 
segment of its 
rail project over 
to Honolulu DTS 
at the end of May 
and have the rail 
line in operation 
by late July.
Honolulu Authority for 
Rapid Transportation
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Before the extension to Orlando opens, Basecamp has been 
commissioning new Brightline trains and service existing 
trains. The company says the facility will operate 24/7 when 
the Orlando station opens and will employ 175 engineers, 
conductors, technicians and inspectors.

South Coast Rail returns rail service
Following a decades long absence, commuter rail will return 
to Middleborough, East Taunton, Freetown, Fall River and 
New Bedford, Mass. with the opening of Phase 1 of Massa-
chusetts Department of Transportation’s (MassDOT) South 
Coast Rail late in 2023. Phase 1 will provide a one-seat trip from 
southeastern Massachusetts to Boston in less than 90 minutes.

In December 2022, MassDOT, Massachusetts Bay Trans-
portation Authority (MBTA) and other state officials marked 
substantial completion of the project’s first major construc-
tion package. The package included the construction of two 
new stations in Freetown and Fall River, construction of the 
Weaver’s Cove layover facility, upgrades and modernization 
work on more than 12 miles of track that were previously 
used for freight, as well as work on nine bridges, 11 culverts 
and 10 grade crossings.

The second major construction package to build South 
Coast Rail’s New Bedford Line, upgrade the Middleborough 
Secondary and construct brand-new stations in East Taunton, 
Middleborough, two in New Bedford, a layover facility and 
the Phase 1 signal and communication systems, is on track 
toward being substantially complete.

This March, MBTA launched a safety education program 
ahead of the opening of Phase 1 to remind residents of prop-
er safety protocols with more trains using the corridor. 

www.pennmach.com

106 Station Street
Johnstown, PA 15905
814.288.1547 

310 Innovation Drive
Blairsville, PA 15717
724.459.0302

A Marmon | Berkshire Hathaway Company

Lowest Operating Cost Per Mile
Penn Machine has pioneered the North American

wheel market with more than 400,000 units in

service and a reputation for safety excellence,

improved asset utilization, and the quietest ride.

Resilient WheelsSolid Wheels

Our industry-leading solid and resilient wheels provide:

• Improved rider comfort with less noise and vibration
• Longer operating life and lower maintenance costs 
• Less tire and track wear with decreased failure rate

Gears Gearbox Repair

Advantages of our ISO- and AAR-certified new and 
rebuilt gears and gearboxes:

• Built to proven 
   specifications     
• Latest propulsion designs

• Universal compatibility
• Warrantied

Keep your fleet in top working 
condition, mile after mile.

2302MASS_Penn Machine Co.indd   1 1/4/23   2:58 PM

For more information, visit www.MassTransitmag.com/10065912 

Brightline’s maintenance facility near the Orlando 
International Airport Station, Basecamp, is two football 
fields long and can service up to 16 trains.
Brightline

Basecamp by the Numbers
24/7

hours the facility 
expects to operate 
when the Orlando 

station opens

 175
number of people 

expected to be 
employed

http://www.MassTransitmag.com/10065912
http://www.pennmach.com
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Products IN FOCUS: BUS AND 
BUS COMPONENTS

BUS

QBA40 SludgeBraker 
Air Dryer
Engineered for optimal trouble-free 
performance, the Graham-White 
QBA40 SludgeBraker air dryer is 
designed for severe-duty transit bus 
applications to assure quality brake 
air is always available. Patented multi-
stage filtration combines with advanced 
twin tower drying technology to 
produce clean, dry air. QBA40 filtering 
removes heavy sludge oil, carbon and 
dirt contamination while eliminating 
liquid water to prevent airline freezing. 
Features include field-serviceable 
Digital Humidity Sensor, continuous 
health monitoring and CAN-Bus 
communication for real-time dryer 
performance of air quality with reports 
of operational issues. Easy to install and 
maintain, filter serviced in minutes.

W A B T E C  B U S  S O L U T I O N S
MassTransitMag.com/53027057

BUS

L9N
The near-zero L9N™ is certified 90 percent below 
current EPA emission requirements and is cer-
tified to meet CARB’s Omnibus 2024 standard. 
The L9N offers 320 hp and 1,000 lb.-ft. of torque 
and a range capacity measured in hundreds of 
miles. The engine is quiet and features a mainte-
nance-free exhaust three-way catalyst exhaust system. 
C U M M I N S  I N C . 
MassTransitMag.com/53027062

BUS

ZX5 Battery-Electric Transit Bus
Proterra’s fifth-generation vehicle, the ZX5 electric bus, incorporates 
a purpose-built platform proven through more than 35 million miles 
in service. Designed from the start as an exclusively electric vehicle, 
everything about a Proterra ZX5 electric bus is built with safety, efficiency 
and a smooth ride in mind. The ZX5 features faster acceleration, industry-
leading gradability and up to 738 kilowatt hours of energy – the most 
battery storage on any 40-foot electric bus currently on the road.

P R O T E R R A
MassTransitMag.com/53027054

BUS

Van Hool CX Series
The Van Hool CX Series is available in 35-foot, 45-foot and battery electric 
models, built for reliability and an exceptional passenger and driver 
experience. The CX series features a SmartWheel, which brings controls to 
the fingertips of the driver. The curved passenger entry greets riders with a 
luxury ambiance, which continues with premium materials, lighting options, 
seat choices and parcel rack configurations. Additional updates including 
electric radiator fans, a relocated holding tank and more is designed to 
keep operational costs down and revenue up. The CX series continues with 
parts interchangeability further lowering costs and simplifying service.

A B C  C O M P A N I E S
MassTransitmag.com/53027052
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EXECUTIVE RECRUITERS, INC.

The world’s most accomplished executive 
search firm specializing in rail, transportation, 

and mobility, since 1988. We possess 
the industry-specific expertise needed to 
consistently deliver exceptional results for 

both our clients and our candidates.

(713) 667-0406 • info@ednarice.com

www.ednarice.com
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View more products at MassTransitmag.com/directory

BUS

ODP-AGM8D
ODYSSEY® Performance ODP-AGM8D batteries meet the 
ever-increasing power demands of mass-transit vehicles. 
They are manufactured with Thin Plate Pure Lead (TPPL) 
technology that contributes to twice the overall power and 
three times the life of conventional batteries. Their sealed 
design results in a virtually maintenance-free battery, 
non-spillable dry-cell design and the ability to resist 
extreme vibration to protect against high-impact shock 
and mechanical vibration that often lead to premature 
failure. ODYSSEY® Performance ODP-AGM8D batteries 
are dual-purpose for starting and deep cycling to provide 
long-lasting power and far less maintenance for a lower 
Total Cost of Ownership.

O D Y S S E Y  B A T T E R Y
MassTransitMag.
com/53027065

BUS

LEXAN MARGARD MR10 sheet
SABIC’s LEXAN™ MARGARD™ MR10 sheet further improves 
safety glazing and is used in buses to protect operators 
from assault. This optically clear, virtually unbreakable 
polycarbonate sheet is resistant to abrasion, repeated 
impact, graffiti and chemicals and is easy to clean. At half 
the weight of glass at the same thickness, it is lightweight 
and easy to install. LEXAN MARGARD sheet complies with 
Department of Transportation standard FMVSS 205 – ANSI 
Z26.1 item 4 (AS4) for partitions located to the side of the 
driver and its flame retardancy meets the interior materials 
standard FMVSS 302. Potential applications include bus 
operator barriers, visors, partitions and wind barriers.

S A B I C
MassTransitMag.com/53027219

BUS

Halo 300
The McLaren 
Applied Halo 
300 offers the 

flexibility and 
future-proofing necessary to take 

advantage of near-term developments 
in autonomous travel and software defined vehicles. 
With edge computing, integrated eSIMs, the built-in 
power to support additional applications and a CANBUS 
interface, Halo 300 provides a connection not just to a 
fast and reliable data network, but to an exciting future 
of untold possibilities as well. Features high quality 
hardware, including industry-leading Huber+Suhner 
antenna componentry and reliable software proven over 
hundreds of races in the world’s most demanding racing 
series, ensures the technology is real-world ready.

M C L A R E N  A P P L I E D ,  I N C .
MassTransitMag.com/53028883
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For over 40 years, professionals in the rail transportation industry have depended on ORX 
to keep them running smoothly. Innovative technology, bearing housing conversions, axle designs, gauging, 
tooling, complete wheel set designs, and more. Our team is here to meet your demands, exceed your expectations, 
and fulfill our promise to deliver The World's Highest Standards in Railroad Wheel Sets.

ORXrail.com  |  +1-814-684-8484
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Adam’s Bachelor Party

Afternoon by the Pool

The Big Job Interview
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Kelly Family Reunion

Research at the Library

Jogging at the Dog Park
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Micah & Katelyn’s First Date

Poetry Night

Lillian’s Art Show

Craft Brewery Tour

Campus Tour
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Pinball TournamentHotdogs at the Ballgame

First Trip to the City

ORX

Evening at the Orchestra

Best Concert Ever
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