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ACTIVE & PENDING 
PROJECTS
This document compiles CTE’s active projects as of Q3 2023. 
These are organized by CTE’s core program areas: Technology 
Development; Smart Deployment; Transition Planning; and 
Education & Outreach. The Pending Projects section lists projects 
that CTE has been awarded, but that are still pending initiation or 
were still pending initiation at the beginning of Q3 2023.

ABOUT CTE
The Center for Transportation and the Environment works to 
improve the health of our climate and communities by
bringing people together to develop and commercialize clean, 
efficient, and sustainable transportation technologies. CTE 
collaborates with federal, state, and local governments, fleets, 
and vehicle technology manufacturers to complete our mission.
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Client
California Air Resources Board (CARB)

Project Description
The project team, led by the Center for Transportation and the Environment 
(CTE), has built an electric top loader with a fuel cell range extender and wireless 
charging for demonstration at the Port of Los Angeles. This project is funded by 
a California Climate Investments grant awarded by the California Air Resources 
Board (CARB) in 2018. The electric top loader was developed, integrated, and 
built by Hyster Yale Group (HYG) with a fuel cell engine provided by Nuvera and 
wireless charging provided by WAVE. Air Products is supplying hydrogen to the 
project using an HF-150 mobile fueler. Fenix Marine Services is demonstrating 
the electric top loader in first and second shifts for their yard, marine, and rail 
operations at the Port of Los Angeles.

The objective of this project is to develop and demonstrate zero-emission, 
heavy-duty, off-road equipment for future commercialization by a major OEM. 
With the assembled team, this technology has the potential for widespread 
commercialization and significant transformation of the industry. The vertical 
integration of zero-emission equipment production by a large and well-regarded 
OEM provides a clear path towards commercialization. The project represents 
the commitment to develop advanced technologies that are necessary to 
meet California’s air quality and climate goals while achieving reductions of 
greenhouse gases, criteria pollutants, and toxic emissions. These emissions 
reductions at the Port of Los Angeles will benefit nearby disadvantaged 
communities.

The electric top loader successfully began its demonstration in early October 
2022. It is now in regular terminal operation services and is utilizing both 
onsite hydrogen refueling and wireless charging deployed by the team. As the 
demonstration continues, the team will collect and analyze data from the  
electric top loader to educate the region and industry on the transition to clean 
energy at ports.

CARB Demonstration of Zero-Emission Technologies 
for Freight Operations at Ports

Overview
Project Duration: May 2018 - Apr. 2024

Project Value: $8,874,702

CTE Project Value: $491,418

CTE Staff
Steve Clermont, Senior Project Manager

Lee Kirshenboim, Engineering Consultant

Soniya Bhagat, Engineering Associate
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Client
The California Energy Commission (CEC)

Project Description
The Center for Transportation and the Environment (CTE) is the prime recipient 
and project manager of a grant to support a “vehicle-to-building” (V2B) solution 
that will give transit buses the capability to act as on-demand, mobile, electrical 
power generators to support critical loads during emergencies, disasters, and 
power outages.  The project will retrofit one battery-electric bus (BEB) and one 
fuel cell electric bus (FCEB) to enable power export and will install bidirectional 
chargers supplied by The Mobility House (THM) at AC Transit’s Hayward Depot 
and St. Mary’s Center in West Oakland. The project addresses the state’s resilience 
objectives and increases the value proposition of electric vehicle and fuel cell 
electric vehicle ownership and operation, specifically for medium- and  
heavy-duty (MHD) vehicles per California Energy Commission’s (CEC)  
EPIC program goals. 

The project plans to complete site upgrades and perform V2B demonstrations 
at two locations: AC Transit’s Hayward bus depot for a maintenance facility 
tie-in to ensure its fleet can meet minimum service requirements during an 
emergency and St. Mary’s Center in West Oakland to serve as a resilience hub 
and community shelter in the event of an emergency.

CTE is serving as overall project manager, coordinating key deliverables and 
managing the project schedule and budget. CTE will also lead performance 
monitoring throughout the demonstrations. 

Schneider Electric will complete infrastructure design and integration, charger 
installation, new switchboard installation, trenching and backfill, power 
monitoring sensors installation, and site commissioning. AC Transit is the owner 
of both the BEB and FCEB that will be modified by New Flyer for bus exportable 
power system capabilities. TMH will provide the chargers and its ChargePilot 
kit intended to manage energy transfer. West Oakland Environmental Indicators 
Project (WOEIP) is the project’s designated community-based organization and 
will lead all education and outreach activities. The Metropolitan Transportation 
Commission (MTC) will support emergency response operations planning, 
outreach, and knowledge transfer activities. 

CEC Vehicle-to-Building Technologies 
for Resilient Backup Power

Overview
Project Duration: Dec. 2022 - Jun. 2025

Project Value: $3,599,969

CTE Project Value: $728,765

CTE Staff
Steve Clermont, Senior Project Manager

PJ Callahan, Project Manager

Julia Schultz, Engineering Associate
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Client
Connecticut Department of Transportation (CTDOT)

Project Description
New Flyer and Robotic Research are developing automated buses capable of 
operating at SAE Level 4 automation on a dedicated right-of-way in the Hartford, 
CT region. The project will demonstrate the deployment of three 40’ New 
Flyer Xcelsior Charge battery-electric buses equipped with Automated Driving 
Systems (ADS) on the CTfastrak bus rapid transit (BRT) corridor, a nine-mile 
dedicated facility for exclusive use by CT transit buses. 

The Center for Transportation and the Environment (CTE) is serving as project 
manager and technical consultant. CTE will also oversee data collection and 
reporting to FTA and conduct analyses to determine the effects of the ADS on 
energy efficiency. IBI Group is supporting the project with connected vehicle 
infrastructure design and integration. This project will be the first to deploy 
automated transit buses in North America. 

This project aims to accomplish three primary objectives:

1. Successfully demonstrate ADS technology on transit buses, with a 
focus on platooning and precision docking.

2. Collect and report relevant safety data regarding ADS-enabled 
bus performance, as well as data regarding driver and passenger 
acceptance of the technology.

3. Advance the development of ADS-integrated transit vehicles to 
accelerate commercialization of the technology.

Moreover, the team expects that power load requirements from onboard ADS 
technology will be lower than the energy savings from increased efficiency 
though drive automation. These efficiencies will in turn mitigate range anxiety 
concerns and encourage more rapid adoption of battery-electric buses.

All buses have completed final assembly at New Flyer’s facilities and are awaiting 
further ADS integration and testing. Once complete, the project team aims to 
demonstrate the vehicles for a period of one year in simulated service operations. 

CTDOT Automated Bus 
Demonstration

Overview
Project Duration: Sept. 2020 - Mar. 2025

Project Value: $9,335,691

CTE Project Value: $312,236

CTE Staff
Steve Clermont, Senior Project Manager

PJ Callahan, Project Manager

Soniya Bhagat, Engineering Associate
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Client
Unique Electric Solutions (UES)

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
the University of Texas – Center for Electromechanics (CEM), Unique Electric 
Solutions (UES), Accelera by Cummins, and UPS to develop, validate, and 
deploy fuel cell hybrid electric walk-in delivery vans. The fuel cell hybrid 
delivery vehicle design is able to achieve extended range through an optimum 
combination of fuel cell and battery power along with hydrogen energy storage. 
By implementing a state-of-the-art, high-power capacity battery module, the 
team designed a vehicle that primarily uses hydrogen as energy storage while the 
fuel cell and battery pack are optimized to deliver the vehicle’s power needs.

During the first phase of the project, the team converted a diesel-powered walk-
in van provided by UPS to electric drive with a fuel cell range extender. UT-CEM 
integrated an Accelera fuel cell, power electronics, hydrogen storage system, 
and controls into the base electric vehicle. The fuel cell hybrid van design was 
based on specifications for the UES existing battery-electric walk-in van. The 
finished demonstration vehicle was shipped to UPS in California for real-world 
demonstration and validation for approximately one year.

In the second phase, the team is deploying an additional 15 vehicles. UPS is 
operating the additional vehicles at UPS distribution centers throughout the state 
of California. This demonstration plan maximizes access to the state’s extensive 
network of high-capacity and high-throughput fueling stations, minimizes 
potential risk to delivery operations, and enables evaluation of the vehicles in a 
variety of duty cycles.

Fuel Cell Hybrid Electric 
Delivery Van Project

Overview
Project Duration: Jun. 2014 - Dec. 2023

Project Value: $14,473,310

CTE Project Value: $1,392,837

CTE Staff
Steve Clermont, Senior Project Manager

Lee Kirshenboim, Engineering Consultant

Njeri Bennett, Engineering Associate
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Client
Los Angeles County Metropolitan Transportation Authority (LA Metro)

Project Description
Los Angeles County Metropolitan Transportation Authority (LA Metro), in 
collaboration with the Center for Transportation and the Environment (CTE) 
and New Flyer, evaluated the performance of Mobileye Shield+ collision 
avoidance systems under a Federal Transit Administration (FTA) Safety Research 
and Demonstration (SRD) grant to determine if their use on transit buses results 
in an overall increase in safety for operators, passengers, pedestrians, and other 
road users. Rosco and the FTA’s independent evaluator for the SRD program, the 
Center for Urban Transportation Research (CUTR) at the University of South 
Florida, supported research objectives. 

This project aimed to accomplish three primary objectives:

1. Evaluate state-of-the-art commercial collision avoidance and 
mitigation systems, and select a system for installation and testing on 
LA Metro buses

2. Analyze the ability of the system to reduce the number of vehicle, 
pedestrian, and cyclist collisions during transit bus service in an 
urban area

3. Advance development of collision avoidance and mitigation 
technologies on transit buses to improve safety and accelerate 
technology commercialization

CTE served as project manager and provided data collection, analysis, and 
reporting. CTE’s findings were reported to FTA to determine the efficacy of the 
CAS and accomplish the project objectives. The 18-month data collection period 
ran from January 2021 through June 2022. CTE provided the final project report, 
including results from the data analysis efforts, to FTA and the project team in 
July 2023. 

LA Metro Bus Demonstration of Collision 
Avoidance and Mitigation Technologies

Overview
Project Duration: Jul. 2017 - Jun. 2023

Project Value: $1,450,000

CTE Project Value: $226,742

CTE Staff
Steve Clermont, Senior Project Manager

PJ Callahan, Project Manager

Soniya Bhagat, Engineering Associate
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Client
California Air Resources Board (CARB)

Project Description
The project team, led by the Center for Transportation and the Environment 
(CTE), is building and deploying four fuel cell hybrid electric walk-in delivery 
vans designed to meet the needs of the end-user, UPS. Linamar, a powertrain 
systems manufacturer, will lead the final analysis and design for fuel cell 
integration; integrate the Ballard fuel cell, power electronics, hydrogen storage 
system, and controls into the vehicle; and conduct all test and validation activities 
for the initial delivery van. After the initial vehicle is confirmed, the additional 
three vehicles will be produced, tested, and then shipped to UPS for a real-
world demonstration and validation period of at least 12 months. All required 
data for the demonstration phase will be collected, processed, and provided in 
accordance with the California Air Resources Board (CARB) requirements.

The propulsion system and vehicle design criteria are based on the needs of 
UPS. The existing UPS battery-electric vehicles meet approximately 70% of UPS 
route range requirements. When configured with the fuel cell hybrid electric 
propulsion system being deployed by this project, these vehicles are expected 
to meet almost 95% of UPS service needs. The team is confident that after a 
successful pilot deployment in the UPS fleet, additional fleet operators will be 
interested in adopting the same extended range zero-emission technology.

Deploying medium-duty delivery vans outfitted with fuel cell hybrid electric 
powertrains will allow fleet operators to replace traditional diesel-powered vans 
with a zero-emission alternative that has greater range than other clean vehicle 
technologies, such as battery-electric vans. The increased range of the proposed 
fuel cell-powered system and the ability to supply it as a conversion kit to vehicle 
upfitters will accelerate its commercialization and widespread market acceptance. 
The project is also fulfilling an unmet need for zero-emission vehicles in the 
Class 6 delivery vehicle market that are capable of achieving all of the end-users’ 
duty-cycles.

The project’s strength lies in its team member experience with advanced vehicle 
manufacturing, utilization of proven, off-the-shelf components, participation 
of UPS as fleet operator and deployment partner, and the propulsion system’s 
commercialization potential.

Next Generation Fuel Cell 
Delivery Van Deployment

Overview
Project Duration: May 2018 - Feb. 2024

Project Value: $7,372,786

CTE Project Value: $733,566

CTE Staff
Steve Clermont, Senior Project Manager 

Lee Kirshenboim, Engineering Consultant

Njeri Bennett, Engineering Associate
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Client
California Air Resources Board (CARB)   
and California Energy Commission (CEC)

Project Description
The Center for Transportation and the Environment (CTE) is the prime 
recipient and project manager of a grant to support the deployment of 30 
Hyundai XCIENT Class 8 hydrogen fuel cell electric trucks (FCET) in Northern 
California. The grant is partially funded by California Climate Investments and 
was awarded by the California Air Resources Board (CARB) and The California 
Energy Commission (CEC) Clean Transportation Program. Funding from 
CARB will support vehicle financing while funding from CEC will support 
the infrastructure and maintenance facilities. The project is also funded by $7 
million in cost-share funding provided by the Alameda County Transportation 
Commission and the Bay Area Air Quality Management District. 

The vehicles were designed and manufactured by Hyundai Motor Company 
(HMC). Glovis America will operate the FCETs around the Port of Oakland 
with a heavy-duty hydrogen fueling station built and operated by FirstElement 
Fuel (FEF) located at the East Bay Municipal Utilities District (EBMUD) facility 
in Oakland. With fuel provided by Air Liquide, the station will support up to 
200 trucks and back-to-back fueling. With engineering and design support 
from the Fiedler Group, Papé Trucks upgraded its existing maintenance facility 
with hydrogen detection and ventilation equipment to safely service the FCETs. 
The University of California, Berkeley, and the West Oakland Environmental 
Indicators Project are assisting the project team with data collection, community 
outreach efforts, and communications with port officials, local agencies, and 
Oakland neighborhood groups. 

CTE is serving as the project manager, convening team members in regular sub-
team meetings, managing the flow of funds and all communications with project 
team members, and leading the development of key project deliverables. CTE 
has successfully led the team in drafting a vehicle production plan describing 
the vehicle delivery timeline and plans for obtaining required certifications. 
CTE led a maintenance facility assessment to determine the upgrades for 
maintaining hydrogen-fueled vehicles at Papé Trucks and also led the team in 
drafting a community outreach plan detailing procedures for engaging the local 
community, including residents of West Oakland and local truck drivers that 
operate in and around the Port. 

As of Q3 2023, Glovis has deployed an initial rollout of 10 trucks supported 
by interim fueling options from FEF, while the permanent fueling station is 
under construction. FEF passed all inspections for underground electrical and 
mechanical work to prep for the concrete pouring and continued station build.  
FEF is scheduled to complete the station commissioning in November 2023. 
In August 2023, the project team completed the final design for wrapping the 
trucks. HMC shipped the remaining 20 trucks to Glovis and they will be hauling 
freight and utilizing the temporary fueler provided by FEF that is now located at 
the Port of Oakland.

NorCAL ZERO: Zero-Emission Regional Truck 
Operations with Fuel Cell Electric Trucks

Overview
Project Duration: Aug. 2021 - Mar. 2026

Project Value: $54,581,953

CTE Project Value: $1,295,305

CTE Staff
Steve Clermont, Senior Project Manager

PJ Callahan, Project Manager

Julia Schultz, Engineering Associate

Njeri Bennett, Engineering Associate
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Client
Washington Gas and Light (WGL)

Project Description
Washington Gas and Light (WGL) is a gas utility interested in exploring 
hydrogen technology. In July 2021, WGL contracted with the Center for 
Transportation and the Environment (CTE) to assist in developing a fuel cell 
electric vehicle (FCEV) pilot project with the goal of testing and learning the 
nuances of vehicle and fueling technologies before eventually transitioning to an 
entirely zero-emission fleet.  In addition to providing recommendations for the 
design and implementation of a hydrogen fuel cell vehicle pilot, CTE is working 
with WGL to develop a Request for Proposals (RFP) for the design and build of 
medium-duty fuel cell powered trucks and supporting hydrogen infrastructure. 

In developing the pilot program, CTE and WGL chose to focus on WGL’s fleet of 
medium-duty vehicles, which are used to drive pneumatic work tools at service 
sites. WGL provided CTE with duty cycle data, including trip mileage, idling 
time, and fuel consumption, from January through October 2021 for its most 
utilized rough-in and crew truck with hydraulic power take off (PTO) vehicles. 
CTE used the duty cycle data to determine the energy requirements for these 
vehicles and estimated the daily and weekly hydrogen consumption needed to 
size the demonstration vehicle and fueling infrastructure.

Currently, there is not a commercially available medium-duty fuel cell electric 
vehicle (FCEV). CTE requested FCEV suppliers provide rough cost estimates 
and timelines for producing an FCEV for WGL’s pilot project, as well as 
other technical specifications on the technology offered. CTE compiled this 
information into a decision matrix in which CTE grouped suppliers and vehicle 
options into five categories to develop a cost model: rough cost estimate for each 
vehicle category, an estimated lead time for vehicle deployment, and the level of 
risk related to vehicle build schedule, cost variability, and vendor reliability and 
availability. CTE also summarized the available hydrogen fueling infrastructure 
options into eight categories and included approximate capital and operating 
costs, lead time to deployment, and level of scalability and risk in the cost model. 
The cost model allows WGL to compare different combinations of vehicle and 
infrastructure options and was used in developing recommendations for the 
pilot program. 

CTE compiled the WGL fleet assessment, FCEV market options, hydrogen 
fueling options, and a set of recommendations, considerations, and next steps 
into a report for WGL. This report was submitted to WGL in March 2022, at 
which point the team began the second phase of the project: RFP development. 
WGL released an RFP for the design and build of a class 6 medium-duty 
vehicle. The team worked closely with CTE to develop technical specifications, 
requirements, and evaluation criteria. 

Washington Gas and Light 
Zero-Emission Vehicle Study

Overview
Project Duration: Jun. 2021 - Dec. 2023

CTE Project Value: $208,000

CTE Staff
Steve Clermont, Senior Project Manager

Lee Kirshenboim, Engineering Consultant

Soniya Bhagat, Engineering Associate
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Client
Broome County Transit (BC Transit)

Project Description
The Center for Transportation and the Environment (CTE) has partnered with 
Broome County Transit (BC Transit) to deploy six 40’ GILLIG battery electric 
buses (BEBs) and purchase up to four Heliox/ Siemens 180 kW chargers. BC 
Transit was the only transit agency in New York to receive 2021 Low or No 
Emission (Low-No) funding from the Federal Transit Administration (FTA). In 
addition to the 2021 Low-No award, a local share of federal funding was granted 
to BC Transit, paired with state funds from the New York State Energy Research 
and Development Authority’s (NYSERDA) Truck Voucher Incentive Program 
(NYTVIP), to support Broome County’s first BEB deployment. 

CTE has been providing project management and technical support to Broome 
County to achieve a successful BEB deployment by 2024. This initial deployment 
of six BEBs will inform BC Transit’s future zero-emission bus (ZEB) deployments 
and the agency’s goal of transitioning to a zero-emission bus fleet by 2035 in 
alignment with the Broome County Metropolitan Planning Organization’s 
(MPO) Long Range Plan. 

At the start of the project, CTE hosted an in-person kickoff meeting with 
BC Transit and project partners to review and finalize the project timeline, 
scope, and goals. Following the kickoff, CTE conducted route, charge, and 
rate modeling analyses to set expectations for service, determine deployment 
recommendations to maximize BEB efficiency, and inform BC Transit on the 
optimization of bus operations and operating costs. In addition, CTE issued a 
charger vendor Request for Information (RFI), requesting charger specifications 
that meet the needs of BC Transit’s facility space limitations. This information 
helped to inform the agency’s decision to procure Heliox chargers. 

CTE is currently managing conversations with BC Transit and project 
stakeholders to finalize charging infrastructure approval as well as outstanding 
contract details for bus procurement. 

Broome County Transit Battery Electric 
Bus Deployment

Overview
Project Duration: Aug. 2022 - Sept. 2025

Project Value: $7,592,495

CTE Project Value: $433,000

CTE Staff
Steve Clermont, Senior Project Manager

Thomas Duke, Managing Consultant 

Rebecka Moreno, Engineering Associate

Shannon Russell, Managing Associate
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Client
Capital District Transportation Authority (CDTA)

Project Description
The Center for Transportation and the Environment (CTE) partnered with the 
Capital District Transportation Authority (CDTA) for vehicle monitoring and 
Key Performance Indicator (KPI) reporting following a CDTA deployment of 
four New Flyer 40’ Excelsior battery electric buses (BEBs). 

CTE coordinated the procurement and installation of ViriCiti data loggers for 
these buses and held a KPI workshop with CDTA in December 2019. Given 
CDTA’s goal to assess the performance of the buses on a wide variety of routes 
under various conditions, CTE developed a route sampling plan that would 
allow the buses to operate on a combination of short and slow urban routes, long 
and fast commuter routes, and everything in between. The buses are operating in 
each of the major cities in New York served by the agency: Albany, Schenectady, 
Troy, and Saratoga Springs.

CTE’s initial KPI reporting period lasted from February 2020 to February 2021, 
during which time CTE and CDTA worked together to collect a wide variety 
of operational, maintenance, and cost data. CTE then processed, analyzed, 
and visualized the data in detailed KPI reports, which were delivered to CDTA 
throughout the year. CTE managed challenges related to the reliability of certain 
third-party data sources, the computational intensity required to analyze 
operational data at a high frequency, and competing definitions, calculations, 
and methodologies for complex metrics. CDTA has since contracted CTE for 
two additional reporting years, including a deployment of additional BEBs.

Capital District Transportation Authority 
Key Performance Indicator Monitoring

Overview
Project Duration: Oct. 2019 - Mar. 2023

Project Value: $158,000

CTE Project Value: $136,000

CTE Staff
Erik Bigelow, Senior Project Manager

Greg Olberding, Project Manager
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Client
Capital Metropolitan Transportation Authority (CapMetro)

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
Capital Metropolitan Transportation Authority (CapMetro) for successful 
grant awards under the Federal Transit Administration’s (FTA) Low or No 
Emission Vehicle Program (Low-No) for fiscal years 2019 through 2021. CTE 
is supporting CapMetro’s goal to transition to a 100% zero-emission fleet by 
replacing the aging diesel buses serving Austin, TX. The initial deployment of 
12 battery electric buses (BEB) took place in 2020 and is being followed by the 
deployment of 208 BEBs over five years with plans for a full transition to zero-
emission vehicles.

For the FY2020 Low-No award, CTE assisted CapMetro with the creation of a 
workforce development roadmap that will guide the implementation of training 
programs for CapMetro’s operations and maintenance staff. This roadmap will 
support an internal academy program that is being developed by CapMetro 
through which staff will be trained in new vehicle technologies and how to 
improve equipment and vehicle reliability.

CTE is also supporting CapMetro’s Hydrogen Infrastructure and Fuel Cell 
Electric Bus inquiries by conducting a hydrogen industry survey. CapMetro will 
use the results to plan future fueling infrastructure needs and assess the feasibility 
and cost of installing a permanent hydrogen station. CTE completed a non-
revenue fleet transition analysis. This included market availability research and 
assessing the initial feasibility of setting up an infrastructure assessment and cost 
analysis, with a focus on footprint and required equipment. 

In parallel, CTE is conducting Key Performance Indicator (KPI) reporting for 
CapMetro and coordinating with the agency’s IT professionals to create an 
agency-owned KPI dashboard that will inform internal and public clients on the 
operations of its BEB fleet. CTE is also supporting CapMetro’s investigation of 
charge management systems and assessment of hydrogen facility considerations.

CapMetro Battery Electric 
Bus Deployment

Overview
Project Duration: Oct. 2022 - Dec. 2023

Project Value:  
$2,266,000 (FY20), $2,885,000 (FY21)

CTE Project Value:  
$60,000 (FY20), $149,000 (FY21)

CTE Staff
Erik Bigelow, Senior Project Manager

Leslie Eudy, Project Manager

Daniel Gonzalez, Managing Associate
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Client
The City of Davenport (CitiBus)

Project Description
The Center for Transportation and the Environment (CTE) partnered with The 
City of Davenport (CitiBus) for a successful award under the Federal Transit 
Administration’s (FTA) 2022 Low or No Emission Vehicle Program (Low-No). 
CTE is working with CitiBus to deploy four GILLIG battery electric buses to 
replace aging diesel buses well beyond their useful life in terms of years and 
mileage. CTE is using its Zero-Emission Smart Deployment Methodology 
to guide this project, which includes nine primary phases. CTE attended an 
in-person project kickoff with CitiBus in June 2023 to review the project 
management plan and schedule. In addition, a data collection and route 
modeling workshop was held to determine which of CitiBus’ existing routes CTE 
should collect data from to complete the Requirements Analysis task. Finally, 
CTE collected data from each of CitiBus’ routes to be used to model how battery 
electric buses would perform on those routes. Using the data and information 
provided by CitiBus, CTE began route modeling, route feasibility, and rate 
modeling work and plans to present the complete analysis in September 2023. 

As part of the Bus Procurement and Build phase, CTE is coordinating a kickoff 
with GILLIG to be held in September to begin the process of drafting bus 
specifications. The Infrastructure Procurement, Design, and build phase of the 
project also begins in September 2023. CTE will support CitiBus with developing 
a charging specification and other documentation required for procurement. 
CTE will also assist CitiBus in the technical evaluation of proposals received 
from charging vendors to ensure the performance capabilities of each proposed 
charger are understood by CitiBus. Following the completion of this task, 
CTE will support CitiBus in the Bus and Infrastructure Deployment phase 
by conducting on-site validation testing of the buses and chargers to confirm 
they meet the requirements of the technical specifications and validate CTE’s 
previously completed planning analysis. Once the four buses enter revenue 
service, CTE will collect, analyze, and report on Key Performance Indicators 
(KPIs) to help track and understand the performance of the electric buses for a 
period of 12 months. After this data collection period concludes, CTE will issue a 
final report summarizing project results, findings, and lessons learned. 

CitiBus is currently working with FTA to provide the appropriate documentation 
to request a Categorical Exclusion from National Environmental Policy Act 
(NEPA) requirements. Once the NEPA determination is made, CitiBus will 
submit the request for funding in TRAMS.

CitiBus Battery Electric 
Bus Deployment

Overview
Project Duration: May 2023 - Dec. 2026

Project Value: $4,874,993

CTE Project Value: $495,000

CTE Staff
Kylie McCord, Senior Project Manager

Kyle Banks, Project Manager

Alli Johnston, Engineering Associate

Anna Staddon, Managing Associate
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Client
City and County of Honolulu Department of Transportation Services 
(DTS) and Oahu Transit Services (OTS)

Project Description
The Center for Transportation and the Environment (CTE) partnered with the 
City and County of Honolulu Department of Transportation Services (DTS) 
and Oahu Transit Services (OTS) for a successful award under the 2017 Federal 
Transit Administration (FTA) Low or No Emissions Program (Low-No). CTE 
managed the project and provided technical assistance as OTS deployed three 
GILLIG 40’ battery electric buses (BEBs).

CTE provided technical support and project management services to DTS in 
support of the zero-emission bus project. CTE managed the entire deployment 
including coordinating regular meetings and information sharing, tracking 
project tasks, risks, budget, and timeline, and preparing quarterly reporting 
required by FTA.

DTS also partnered with the Department of Design and Construction 
(DDC) and Hawaiian Electric Company (HECO) to construct the charging 
infrastructure. The charging infrastructure is installed in the Ready Line area of 
the Kalihi depot and includes nine 150 kW chargers with 25 remote dispensers. 

DTS received delivery of the GILLIG BEBs in the last quarter of 2021. In the 
beginning of 2022, the ready line charging station came online and in March 
2022, DTS put the buses into revenue service. 

After the buses were deployed, CTE collected, analyzed, and reported on Key 
Performance Indicators (KPIs). These KPIs helped DTS and OTS track and 
understand the performance of the BEBs for 12 months following deployment. 

City and County of Honolulu 
Zero-Emission Bus Deployment

Overview
Project Duration: Feb. 2018 - Mar. 2023

Project Value: $14,500,000

CTE Project Value: $513,344

CTE Staff
Steve Clermont, Senior Project Manager

Emily Price, Project Manager

Matt Boothe, Engineering Consultant

Chase Stell, Managing Associate
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Client
City of Albuquerque (ABQ Ride)

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
ABQ Ride of Albuquerque (ABQ Ride) for a successful award under the Federal 
Transit Administration’s (FTA) Low or No Emission Vehicle Program (Low-No) 
in 2019. CTE is working with ABQ Ride to replace five conventionally fueled 
diesel buses with five battery electric buses (BEBs).

CTE assisted ABQ Ride with the procurement of five 35’ BEBs from Proterra 
and five depot chargers. The project includes bus and charger requirements 
analysis, vehicle OEM selection and contract execution, vehicle production and 
deployment, installation of charging stations, and one year of data collection and 
reporting. The project is taking place over a 32-month performance period.

CTE supported ABQ Ride in developing a comparative state contract price 
list for ABQ Ride to utilize in the bus and contract selection process. CTE 
performed requirements analysis, which involved route modeling and block 
feasibility analyses, to inform technical specifications and operational planning. 
In addition, CTE assisted with the charger selection and procurement process.

During the bus build phase, CTE managed the independent expert bus inspector, 
who completed quality control inspections throughout the bus build process, 
and CTE worked with ABQ Ride to finalize delivery and operations planning. 
In addition, CTE managed the Buy America Audit process (pre and post 
delivery) with ABQ Ride’s selected auditor. The buses were delivered in March 
and April 2022 and entered revenue service in June 2022, initiating the vehicle 
performance tracking phase in which CTE provides monthly Key Performance 
Indicator (KPI) reports to ABQ Ride. The delivery of the permanent charging 
solution was delayed and Proterra provided temporary chargers that were used 
in the interim. The installation of the permanent chargers began in January 2023 
and was completed in March 2023. CTE prepared a validation test report for 
the buses and chargers and submitted it to ABQ Ride in August 2023. The KPI 
reporting period is nearly complete. Once the final KPI report is issued, CTE will 
prepare a final report summarizing project details and the results from the KPI 
analysis. This report is expected to be finalized by the end of October 2023.

City of Albuquerque Battery Electric 
Bus Deployment

Overview
Project Duration: May 2020 - Sept. 2023

Project Value: $2,786,875

CTE Project Value: $335,000

CTE Staff
Kylie McCord, Senior Project Manager

Kyle Banks, Project Manager

Jackson Danis, Lead Engineering Associate

Anna Staddon, Managing Associate 
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Client
City of Lawrence and the University of Kansas

Project Description
The Center for Transportation and the Environment (CTE) partnered with the 
City of Lawrence (Lawrence) for a successful award under the Federal Transit 
Administration’s (FTA) 2020 Low or No Emission Vehicle Program (Low-No). 
Under this award, Lawrence has replaced five diesel buses from its fleet with five 
40’ 444kWh GILLIG battery electric buses (BEBs) and installed ChargePoint 
charging infrastructure.  

This is the first phase of the “Electrify Lawrence Transit” BEB deployment 
project. CTE worked directly with Lawrence Transit to manage the electric 
bus deployment project and provide technical support and expertise in route 
modeling, and bus and charger equipment procurement processes. CTE also 
maintained close collaboration with project partners including the University 
of Kansas (KU), BG Consultants, Inc. (infrastructure design consultants), First 
Transit, GILLIG, and ChargePoint to ensure the project’s successful deployment.

Lawrence Transit received five GILLIG buses and corresponding charging 
equipment from ChargePoint throughout the spring and summer months of 
2022. All five GILLIG BEBs entered revenue service at the start of KU’s Fall 2022 
semester. Currently, CTE is performing deployment validation, which involves 
collecting various data points from both the buses and chargers to measure 
operational performance and realized benefits resulting from the deployment 
of the zero-emission buses. CTE is also providing monthly key performance 
indicator reports on the five GILLIG BEBs; CTE will do this for a total of one 
year since the BEBs were deployed into revenue service.

City of Lawrence ‘Electrify Lawrence’ 
Project: Phase 1

Overview
Project Duration: Sept. 2020 - Jan. 2024

Project Value: $5,992,778

CTE Project Value: $367,000

CTE Staff
Steve Clermont, Senior Project Manager

Maggie Maddrey, Project Manager

Shannon Russell, Managing Associate
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Client
City of Lawrence and the University of Kansas

Project Description
The Center for Transportation and the Environment (CTE) partnered with the 
City of Lawrence (Lawrence) for a successful award under the Federal Transit 
Administration’s (FTA) 2021 Low or No Emission Vehicle Program (Low-No). 
Under this award, Lawrence Transit will replace two diesel buses from its fleet 
with two 40’ 686kWh GILLIG battery electric buses (BEBS). The BEBs will 
eliminate the emissions that would otherwise be generated by diesel buses and be 
harmful to Lawrence Transit riders, Lawrence residents, and University of Kansas 
(KU) students and faculty. 

This is the second phase of the “Electrify Lawrence” Transit battery electric bus 
deployment project. The first phase included the procurement and installation of 
ChargePoint charging equipment and the successful deployment of five GILLIG 
battery electric buses that began service at the start of KU’s Fall 2022 semester. 
The goal of this Phase 2 project is to successfully deploy two additional 40’ 
GILLIG BEBs into revenue service and complete infrastructure installation and 
commissioning of a ChargePoint charger.

CTE is continuing to work directly with Lawrence to manage the electric bus 
deployment project and provide technical support and expertise in route 
modeling, and bus and charger equipment procurement processes. CTE is also 
maintaining close collaboration with project partners including the University 
of Kansas, First Transit, GILLIG, and ChargePoint to ensure the project’s 
deployment plan is appropriate, timely, and contributes to Lawrence Transit’s 
ability to successfully maintain the newly-formed battery electric bus fleet. 

Currently, Lawrence is in the process of finalizing the contracts with GILLIG 
and ChargePoint. CTE has completed route modeling, as well as charge and 
utility rate modeling, to help inform Lawrence’s operations. Lawrence expects to 
take delivery of the buses by the end of 2023. After delivery, CTE will travel to 
Lawrence to conduct validation testing on the buses.

City of Lawrence ‘Electrify Lawrence’ 
Project: Phase 2

Overview
Project Duration: Feb. 2022 - Jan. 2025

Project Value: $2,482,726

CTE Project Value: $240,000

CTE Staff
Steve Clermont, Senior Project Manager

Maggie Maddrey, Project Manager

Shannon Russell, Managing Associate
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Client
City of Lawrence and the University of Kansas

Project Description
The Center for Transportation and the Environment (CTE) partnered with the 
City of Lawrence (Lawrence) for a successful award under the Federal Transit 
Administration’s (FTA) 2022 Low or No Emission Vehicle Program (Low-No). 
Under this award, Lawrence Transit will replace four internal combustion 
engine (ICE) buses from its fleet with four zero-emission vehicles, including 
two Proterra battery electric buses (BEBs) and two Optimal electric cutaways. 
The BEBs will eliminate the emissions that would otherwise be generated by 
ICE buses and be harmful to Lawrence Transit riders, Lawrence residents, and 
University of Kansas (KU) students and faculty. 

This is the third phase of the “Electrify Lawrence Transit” battery electric bus 
deployment project. The first phase included the procurement and installation 
of ChargePoint charging equipment and the successful deployment of five 
GILLIG battery electric buses that began service at the start of KU’s Fall 
2022 semester. The second phase includes the procurement and installation 
of additional ChargePoint charging equipment and the procurement and 
deployment of two additional 40’ GILLIG BEBs. The Phase 2 buses are planned 
to be delivered by the end of 2023.  

In the Phase 3 project, CTE is continuing to work directly with Lawrence to 
manage the electric bus deployment project and provide technical support 
and expertise in route modeling, and bus and charger equipment procurement 
processes. CTE is also maintaining close collaboration with project partners 
including KU, First Transit, Proterra, Optimal, and ChargePoint to ensure the 
project’s deployment plan is appropriate, timely, and contributes to Lawrence 
Transit’s ability to successfully maintain the newly-formed battery  
electric bus fleet. 

Currently, Lawrence has finalized the contract with Proterra and is working 
to finalize the contract with Optimal. CTE will travel to Lawrence in early 
September for an official project kickoff and data collection for route modeling.

City of Lawrence ‘Electrify Lawrence’ 
Project: Phase 3

Overview
Project Duration: May 2023 - Jun. 2027

Project Value: $3,279,655

CTE Project Value: $570,000

CTE Staff
Steve Clermont, Senior Project Manager

Maggie Maddrey, Project Manager

Shannon Russell, Managing Associate
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Client
American Lung Association

Project Description
The Center for Transportation and the Environment (CTE) is working in 
partnership with The American Lung Association on a project funded by the 
Department of Energy (DOE) – Vehicle Technologies Office (VTO). CTE is 
supporting the first deployment of unique medium- and heavy-duty battery 
electric vehicles in the metro area of Minneapolis–Saint Paul. The selected 
deployments are a battery electric school bus for Eastern Carver County Schools 
(School District); a battery electric rear-loader refuse truck for Eureka Recycling 
(a nonprofit zero-waste organization); and two box trucks for the University of 
Minnesota facilities department.

The purpose of the project is to share knowledge across the industry about the 
impacts that cold-weather operations can have on electric vehicle performance, 
especially for medium and heavy-duty non-transit vehicles. CTE’s scope includes 
assisting each fleet operator with vehicle selection while considering each 
operator’s unique required performance specifications. The project is currently 
underway and all fleet partners have purchased vehicles. Eastern Carver County 
has deployed its school bus, and Eureka and the University of Minnesota 
expect delivery in fall 2023. CTE also provided support for Eureka’s charging 
infrastructure installation.

Supply chains and resource allocation have presented a unique challenge, as the 
three fleet operators will deploy vehicles on different timelines, but CTE’s scope 
will remain consistent. CTE’s experience managing and prioritizing varying 
timelines will be crucial as this project continues. CTE has also provided support 
in coordinating high-voltage safety training for the three fleets.

CTE held initial Key Performance Indicator (KPI) planning discussions with 
all three fleet operators in advance of data collection for each vehicle to identify 
reporting goals and requirements. Data reporting will be conducted for all fleets 
for at least one calendar year to ensure that data is collected in all four seasons.

Cold Weather Operation, Observation,  
and Learning Electric Vehicles: COOLEVs

Overview
Project Duration: Oct. 2020 - Dec. 2023

Project Value: $1,099,539

CTE Project Value: $140,509

CTE Staff
Erik Bigelow, Senior Project Manager

Robert Kasse, Engineering Consultant

Maggie Pears, Lead Managing Associate
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Client
The City of Columbia, Missouri (COMO)

Project Description
The Center for Transportation and the Environment (CTE) partnered with The 
City of Columbia, Missouri (COMO) for a successful award under the Federal 
Transit Administration’s (FTA) Low or No Emission Vehicle Program  
(Low-No). CTE worked with COMO to deploy four BYD battery electric buses 
(BEBs) in 2020. 

Prior to bus production, CTE subcontracted TruePani to model bus performance 
on targeted COMO routes to support a successful bus deployment. CTE also 
assisted COMO in finalizing specifications, conducting Buy America Audits, and 
completing other documentation required for the bus procurement. During bus 
production, CTE provided inspections and worked with BYD and COMO to 
monitor the progress of the bus production. 

After the BEBs were delivered, CTE performed route modeling and on-site bus 
performance validation to ensure the buses performed as originally expected. 
COMO’s four BYD BEBs went into service in September 2020. Since deployment 
of the buses, CTE has tracked Key Performance Indicators (KPIs) using ViriCiti’s 
vehicle monitoring software and local utility data. 

For the first year of the bus deployment, TruePani and CTE worked together to 
provide quarterly KPI reports to COMO that detailed how the buses performed 
in specific data categories. Following the initial one year of KPI reporting, CTE 
extended its contract with COMO for an additional year of KPI reporting, for a 
total of two years. As of November 2022, CTE has completed the full two years 
of KPI reporting. Over the course of the two years, COMO steadily increased 
the average miles driven with the BEBs and the utilization of the BEBs. CTE 
prepared a final project report for COMO and officially closed out the project in 
January 2023.  

COMO Battery Electric Bus Deployment: 
Low-No 2020

Overview
Project Duration: Nov. 2018 - Jan. 2023

Project Value: $1,712,300

CTE Project Value: $367,500

CTE Staff
Steve Clermont, Senior Project Manager

Maggie Maddrey, Managing Consultant

Lee Kirshenboim, Engineering Associate
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Client
The City of Columbia, Missouri (COMO)

Project Description
The Center for Transportation and the Environment (CTE) partnered with The 
City of Columbia, Missouri (COMO) for a successful award under the Federal 
Transit Administration’s (FTA) 2022 Low or No Emission Vehicle Program 
(Low-No). For this project, CTE will assist COMO with the deployment of 
six battery electric buses (BEBs)—three of the buses will be funded through 
the Low-No 2022 grant whereas other funding will be used to procure the 
additional three buses. CTE previously worked with COMO to deploy four BYD 
BEBs in 2020. 

CTE is acting as project manager for the overall project and is currently 
coordinating a project kick-off with COMO and project stakeholders to review 
project tasks, assignments, and timelines. As part of the project planning, CTE 
prepared a workbook detailing the project goals and objectives as well as the 
approach to deliverable execution and key milestones.

Modeling is an important element of the initial project stages. CTE will perform 
bus and route analysis and charge and utility rate modeling to determine the 
requirements for the buses to complete COMO service. CTE will conduct 
Buy America Audits to ensure the buses are compliant with Buy America 
requirements as well as perform periodic inspections during and after the 
build to make sure the buses meet the agreed-upon specifications. CTE will 
also provide guidance, oversight, and coordination throughout the charging 
infrastructure procurement, design, and build.

After the buses enter into revenue service, CTE will collect, analyze, and report 
Key Performance Indicators (KPIs) for 12 months. The purpose of KPI reporting 
is to understand the overall performance of the BEBs and to determine project 
benefits such as emissions impacts, fuel consumption reduction, cost savings, 
and maintenance impacts. CTE will also continue to update the current KPI 
dashboard for COMO’s existing fleet of four BEBs. After the data collection 
period is complete, CTE will issue a final report summarizing project results, 
findings, and lessons learned.

As of August 2023, CTE had received bus specification details from BYD that 
CTE will now use for route modeling purposes. Additionally, COMO received a 
preliminary bus production schedule from BYD for the BEBs, with production 
slated to begin in September 2023 and delivery by February 2024. 

COMO Battery Electric Bus Deployment: 
Low-No 2022

Overview
Project Duration: Jan. 2023 - Dec. 2025

Project Value: $2,896,675

CTE Project Value: $480,000

CTE Staff
Kylie McCord, Senior Project Manager

Maggie Maddrey, Managing Consultant

Thomas Duke, Managing Consultant
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Client
City of Corvallis Transit

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
the City of Corvallis (the City) for a deployment project with a Federal Transit 
Administration (FTA) grant funded under the Urbanized Area Formula 
Assistance Program (Section 5307). CTE is working with the City to deploy two 
35’ GILLIG battery electric buses (BEBs) and charging infrastructure in a long-
term effort to transition to a 100% zero-emission fleet. The bus build was delayed 
due to a parts shortage. Buses were delivered to the City in July 2023. 

The City decided to purchase three ChargePoint CPE 250 chargers (two of which 
will utilize a paired configuration) following CTE’s presentation and overview 
of charger options and capabilities. CTE worked with the City to engage Pacific 
Power, the Corvallis utility, and to define bus and charging requirements.

CTE assisted in the development of a request for proposals (RFP) for design and 
construction management of charging infrastructure to support BEBs. During 
the evaluations, CTE supported the City with responses to vendor questions and 
also provided technical support. CTE helped the City review design drawings for 
the charging infrastructure from Elcon, the A&E firm awarded from the RFP. 

CTE and the City worked together to prepare a request for bids (RFB) for 
construction services in parallel with submission of the infrastructure design 
drawings. The City issued the construction services RFB early October 2022 
and awarded a construction contract to Belco in November 2022. Infrastructure 
construction has begun and the chargers are on-site. However, due to issues 
obtaining a permit, completion of construction has been delayed and 
deployment of the buses is on hold. The City has selected an engineering firm to 
assist with the Willamette River Greenway permitting process. Once the charging 
infrastructure is in place, CTE will complete route and deployment validation. 
A final report summarizing the project will be submitted to the FTA at the 
conclusion of the yearlong data collection and reporting period. 

Corvallis Battery Electric 
Bus Deployment

Overview
Project Duration: Mar. 2021 - May 2024

Project Value: $299,676

CTE Project Value: $299,676

CTE Staff
Todd Walton, Senior Project Manager

Anna Staddon, Managing Associate
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Client
CTtransit Waterbury

Project Description
The Center for Transportation and the Environment (CTE) partnered with the 
State of Connecticut Department of Transportation (CTDOT) for a successful 
award under the Federal Transit Administration’s (FTA) Low or No Emission 
Vehicle Program (Low-No). CTE is working with CTDOT to deploy 10 battery 
electric buses (BEBs) in CTtransit Waterbury, a division of CTDOT, that will 
be a one-for-one replacement of 10 existing 35’ CTtransit diesel buses. Equally 
as important will be the preparation of facility infrastructure to handle 100% 
electrification of the transit and paratransit fleet which includes the installation 
of ten (10) DC fast chargers.

Major project elements include a large expansion of the facility’s electrical service 
that connects it to the electricity utility provider. Further components entail the 
installation of facility switchgear and breaker panels. Additionally, upgrades will 
be made to the fire suppression system and other correlated facility systems, 
ensuring a comprehensive and safe operational framework.

Deploying the BEBs in place of the existing diesel vehicles will reduce 
CTtransit’s annual greenhouse gas emissions (GHGs) by approximately 770 
tons and prevent the release of 18.4 pounds (lbs.) of particulate matter under 
10 micrometers (PM10) annually. This reduction in emissions of GHGs and 
particulates results in a social cost savings of $40,500 annually, in accordance 
with Executive Order 13990.

This project will allow CTDOT to test 35’ BEBs with snow chains which are 
commonly used in the CTtransit Waterbury service’s hilly terrain. Additionally, 
the CTtransit New Haven Division is implementing 40’ electric buses, and 
the CTDOT project would provide a DC fast charging site at both ends of the 
interdivisional Waterbury-New Haven route.

CTE plans to travel to CTDOT’s facility in September of 2023 to collect data for 
the requirements analysis and to conduct the project kickoff meeting.

CTtransit Battery Electric 
Bus Deployment

Overview
Project Duration: Aug. 2023 - May 2026

Project Value: $13,134,600

CTE Project Value: $365,000

CTE Staff
Kylie McCord, Senior Project Manager

Kyle Banks, Project Manager

Aaron Wright, Managing Associate
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Client
Ames Transit Agency (CyRide)

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
Ames Transit Agency (CyRide) for a successful award under the Federal Transit 
Administration’s (FTA) Low or No Emission Vehicle Program (Low-No). 
CTE is working with CyRide to deploy two battery electric buses (BEBs). CTE 
previously worked with CyRide to develop a zero-emission bus transition plan 
for the agency. 

CyRide used the Virginia state contract to select a battery electric bus vendor 
to manufacture and deliver two 40’ heavy-duty BEBs. CTE conducted route 
modeling to simulate bus performance of the various buses offered on the VA 
contract to help CyRide select a BEB original equipment manufacturer (OEM). 
In addition, CTE gathered pricing information from each OEM specific to 
CyRide’s intended bus configuration and provided references so CyRide could 
speak with other transit agencies that have firsthand experience with the different 
bus types. 

After consideration, CyRide decided to contract with Nova Bus based on several 
factors including CyRide’s previous experience with Nova buses, the BEB’s 
competitive energy storage capacity, and Nova’s experience with cold weather 
operations. CTE also conducted rate and charge modeling to inform CyRide of 
charging strategies best suited for CyRide’s service. This helped CyRide better 
understand the type and make of chargers best suited for procurement alongside 
the buses. Additionally, CTE assisted CyRide in finalizing the bus and charger 
specifications, as well as other procurement documents. CyRide contracted with 
Nova and received the buses in April 2023.

In May 2023, CTE traveled to CyRide and conducted performance validation 
to confirm the performance and operation of the buses and to support planning 
bus assignments. The BEBs were placed into revenue service mid-July 2023. CTE 
will now conduct performance monitoring to help CyRide evaluate and manage 
the electric buses. One year of operational data will be collected to generate 
a series of key performance indicators (KPIs) that will be used to validate the 
performance of the battery electric buses against other buses in CyRide’s fleet.

CyRide Battery Electric 
Bus Project

Overview
Project Duration: Feb. 2020 - Dec. 2024

Project Value: $1,660,180

CTE Project Value: $145,000

CTE Staff
Kylie McCord, Senior Project Manager

Maggie Maddrey, Managing Consultant
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Client
Delaware Transit Corporation (DTC)

Project Description
The Center for Transportation and the Environment (CTE) has successfully 
partnered with the Delaware Transit Corporation (DTC) on five Federal Transit 
Administration (FTA) Low or No Emission Vehicle Program (Low-No) and Bus 
& Bus Facilities grants for FY2016, FY2017, FY2019, FY2021, and FY2022. In 
total, DTC has deployed 20 Proterra 35’, two Proterra 40’ Catalyst E2, and four 
GILLIG 40’ battery electric buses (BEBs) in Dover, Rehoboth, and Wilmington, 
DE through the FY2016, FY2017, FY2019, and FY2021 grants. With the FY2022 
grant, DTC is planning on deploying an additional two Proterra BEBs in Sussex 
County in 2024, as well as four New Flyer fuel cell electric buses and a hydrogen 
fueling station in New Castle County. 

The deployment of the first six Proterra 35’ Catalyst E2 BEBs and six depot 
chargers has been completed (FY2016 grant). Delaware still plans to install 
one on-route charger servicing Dover in 2023 for this grant. DTC completed 
deployment of the next eight Proterra 35’ Catalyst E2 BEBs serving Wilmington 
and two Proterra 40’ Catalyst E2 BEBs serving Rehoboth in April 2020 (FY2017 
grant). Pantograph charging infrastructure at Lewes Park and Ride was 
commissioned and in service as of March 2022. Through the 2019 grant, DTC 
deployed four GILLIG BEBS in Wilmington in early 2022. CTE completed 
onsite validation testing of the Proterra 40’ BEBs, the GILLIG BEBs, and the 
pantograph charger in September 2022. Through DTC’s 2021 Low-No Award, 
DTC procured six Proterra 35’ BEBs, which were delivered March 2023. The 
procurement of the three depot chargers and two on-route pantograph chargers 
for this project is in the works. CTE will travel to Delaware to conduct Validation 
Testing on the buses in early 2024.

The FY2022 was officially kicked off in June 2023. Delaware has begun the 
contracting process with Proterra for the BEBs. For the fuel cell electric bus 
portion of the project, CTE and DTC are currently working through the 
preliminary assessment of the hydrogen fueling station that is planned to be 
installed at the MidCounty facility.  

Delaware Transit Corporation Zero-Emission 
Bus Deployments

Overview
Project Duration: Jan. 2017 - Jun. 2024

Project Value: $20,168,940

CTE Project Value: $1,696,500

CTE Staff
Steve Clermont, Senior Project Manager

Maggie Maddrey, Project Manager

Rebecka Moreno, Engineering Associate

Anna Staddon, Managing Associate
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Client
SRF Consulting Group / City of Rochester, MN

Project Description
The City of Rochester is implementing a high-frequency, three-mile bus rapid 
transit (BRT) line, Link BRT, connecting downtown Rochester to the Mayo 
Clinic’s West Lot to improve public transit access in the area. The project has 
secured Federal Administration Small Starts funding, and the project team 
expects service to begin in 2025.

As a subcontractor to SRF Consulting Group, the Center for Transportation and 
the Environment (CTE) is a part of the Issue Resolution Team (IRT), a group 
of experts and technical advisors supporting the project. Through thorough 
analysis and on-site data gathering, CTE and SRF have worked together to 
create a more realistic operating scenario at these early stages of planning. CTE’s 
route and charge modeling have also helped the project team explore options, 
determine assumptions, and optimize electric bus operations. 

CTE is guiding analysis of energy consumption and charging options for 
electrifying the fleet as well as providing financial analysis support for the 
electric bus and charging infrastructure. One of CTE’s key deliverables was a 
memorandum detailing the recommended number of chargers, type of bus 
batteries required, and other considerations for charging and electric bus 
operation based on the planned BRT route. This included the effect of larger 
battery sizes and use of an auxiliary diesel heater. 

Downtown Rochester Rapid Transit (BRT) 
A&E Design Services

Overview
Project Duration: Sept. 2020 - Mar. 2025

Project Value: $124,000,000

CTE Project Value: $79,419

CTE Staff
Erik Bigelow, Senior Project Manager

Robert Kasse, Engineering Consultant
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Client
Fayetteville Area System of Transit (FAST)

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
the Fayetteville Area System of Transit (FAST) for a successful award under the 
Federal Transit Administration’s (FTA) Low or No Emission Vehicle Program 
(Low-No) in 2021. CTE is working with FAST to deploy five battery electric 
buses (BEBs). Three of the BEBs are being procured using FTA Low-No funds; 
FAST requested that two additional BEBs, which are being procured through 
Volkswagen funds, be pulled into the project scope. This project aims to replace 
aging diesel buses serving the City of Fayetteville. FAST’s goal is to ultimately 
transition to a 100% zero-emission fleet.

In October 2022 CTE finalized the route, bus, and charger requirements for 
FAST using the data collected on eight of FAST’s routes. CTE modeled and 
analyzed these eight routes (3, 5, 8, 12, 14, 16) to inform FAST’s route and battery 
capacity selection for the BEBs. 

Due to inflation, CTE assisted FAST with a budget overview and will continue 
to monitor pricing throughout the procurement processes. Additionally, 
CTE conducted a battery lease cost-benefit analysis on behalf of FAST, which 
informed FAST’s decision to purchase the batteries outright and forgo leasing.

The BEBs will be purchased through a state contract. Project teams are currently 
determining which state contract to utilize. The project team is also working to 
identify which OEM to procure buses from since FTA is allowing FAST to move 
away from Proterra due to its announcement of bankruptcy in August 2023. CTE 
continues to provide project management support and facilitate weekly status 
calls. The next steps for the project include continuing progress on BEB and 
charger procurement activities.

FAST Battery Electric 
Bus Deployment

Overview
Project Duration: Oct. 2021 - May 2025

Project Value: $2,896,500

CTE Project Value: $365,000

CTE Staff
Steve Clermont, Senior Project Manager

Chase Stell, Project Manager

Aaron Wright, Managing Associate

Jackson Danis, Lead Engineering Associate
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Client
City of Fort Collins, Transfort

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
the City of Fort Collins for a successful award under the Federal Transit 
Administration’s (FTA) Low or No Emission Vehicle Program (Low-No). CTE 
is working with the City of Fort Collins’ transit agency, Transfort, to deploy 
eight GILLIG battery electric buses (BEBs). CTE will provide limited technical 
consultation on the subjects of bus procurement and infrastructure design and 
build, and will produce a final report to be delivered to the FTA. 

Under a separate project, CTE prepared a zero-emission fleet transition plan for 
Transfort. CTE will analyze the results from route and vehicle modeling done in 
the second part of the zero-emission fleet transition plan to evaluate different 
charging scenarios and develop an energy consumption model. Transfort will use 
this model as a guide for making operational decisions. 

Once the BEBs are delivered, CTE will collect data, as part of the performance 
validation, to validate route performance, auxiliary/HVAC load tests, 
regenerative braking tests, charging and battery capacity tests, and driver 
efficiency tests. After the buses enter into revenue service, CTE will work with 
Transfort during a Key Performance Indicators (KPI) planning workshop to 
create BEB program objectives, reporting requirements, and establish the data 
collection process. CTE will collect and analyze operational data in the form of 
quarterly KPI reports for a period of 12 months. 

Fort Collins Battery Electric 
Bus Deployment

Overview
Project Duration: Jan. 2022 - Jun. 2025

CTE Project Value: $150,000

CTE Staff
Kylie McCord, Senior Project Manager

Will Chabot, Project Manager

Anna Staddon, Managing Associate 
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Client
Gainesville Regional Transit System (RTS)

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
Gainesville Regional Transit System (RTS) for three successful awards under the 
Federal Transit Administration’s (FTA) Low or No Emission Vehicle Program 
(Low-No). CTE worked with RTS to deploy three 40’ GILLIG battery electric 
buses (BEBs) with ChargePoint Express Plus charging infrastructure. One 
additional 40’ GILLIG BEB and charge dispenser was deployed through the 
2020 award. 

For the first three buses deployed, CTE performed route, charge, and rate 
modeling for two potential routes to help RTS plan for effective deployment and 
also completed Buy America Audits for those vehicles. This project was unique 
in that it involved bus and charger models that were new to the market, so CTE 
updated the original models as designs were finalized. CTE also advised on a 
charger configuration to optimize charging for the three vehicles.

After the vehicles were delivered, CTE completed performance confirmation 
tests and then tracked key performance indicators (KPIs) as part of a year-long 
deployment validation effort.

As a result of the success of the initial engagement, RTS decided to continue 
the partnership with CTE in successfully applying for a 2020 Low-No grant. 
This funded an additional scope of work for CTE associated with deploying the 
fourth vehicle that included updating charge and rate models, an additional Buy 
America Pre-Award audit, pre-deployment performance confirmation, and an 
extension of deployment validation for another year. KPI’s will be compiled to 
assess the performances of all four buses. The fourth bus was placed into service 
in November 2022. For the 2020 project, CTE has completed the Buy America 
Pre-Award Audit, charge and rate modeling analysis update, and the validation 
testing. CTE is currently tracking KPI’s as part of the deployment validation. 

Gainesville Regional Transit System 
Battery Electric Bus Deployment

Overview
Project Duration: Nov. 2018 - Jan. 2024

CTE Project Value:  
$265,000 (2017/2018); $107,000 (2020)

CTE Staff
Steve Clermont, Senior Project Manager

Leslie Eudy, Project Manager

Rebecka Moreno, Engineering Associate
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Client
Greater Bridgeport Transit (GBT) and Connecticut Department of 
Transportation (CTDOT)

Project Description
The Center for Transportation and the Environment (CTE) has partnered 
with Greater Bridgeport Transit (GBT) and the Connecticut Department of 
Transportation (CTDOT) for a successful award under the Federal Transit 
Administration (FTA) Low or No Emission Program (Low-No). CTE is 
providing project management and technical assistance as GBT deploys five 
40’ Proterra battery electric buses (BEBs). Technical assistance for the project 
includes bus and route modeling for several different vehicle configurations 
and routes (including evaluating the need for auxiliary heat), support during 
technical specification development for vehicles and chargers, coordination 
with GBT’s engineering consultant regarding electrical and charging system 
design and safety review, completion of Buy America audits, and periodic quality 
inspections during bus fabrication. CTE has also supported GBT in multiple 
community and legislative outreach activities throughout the project. 

The project was split into two separate phases due to delays associated with 
completion of Altoona testing for the Proterra 40’ 660 kWh ZX-5 bus. GBT 
elected to purchase two 40’ Proterra Catalyst E2 440 kWh buses and installed 
two depot chargers to gain insight into impacts on training, maintenance, and 
operations, prior to deploying the three longer range 660 kWh vehicles during 
the second phase. The first two vehicles entered revenue service in January 2021. 
CTE helped GBT monitor the in-service buses by providing bi-weekly reports of 
performance and quarterly Key Performance Indicator (KPI) reports. However, 
as of July 2022, revenue service and CTE’s reporting services have been paused 
to allow for the investigation of a Connecticut Transit (CT Transit) bus fire to 
conclude. CTE prepared an interim final report reflecting activities completed 
during the first phase of the project and preparing for Phase II.  

CTE and GBT worked together with Wendel, GBT’s engineering consultant, 
and United Illuminating, the local electrical utility, to complete planning for 
the installation of the remaining chargers to support deployment of the three 
Proterra 660 kWh ZX-5 vehicles. GBT received the three Proterra buses and is 
currently completing driver training and planning for installation of the new 
chargers. CTE will continue to provide the full scope of services to GBT during 
the second phase of the project. Additionally, CTDOT and CT Transit technical 
staff have participated in all-team activities (e.g., goal setting, model result review, 
etc.) in an effort to further their knowledge of BEB deployments and to translate 
this into future efforts by CTDOT and CT Transit.

GBT Battery Electric 
Bus Deployment

Overview
Project Duration: May 2018 - Dec. 2023

Project Value: $1,450,000

CTE Project Value: $475,000

CTE Staff
Kylie McCord, Senior Project Manager

Kyle Banks, Project Manager

Anna Staddon, Managing Associate



Smart Deployment – Transit, Battery Electric 41

Client
Genesee Transportation Council (GTC) and Rochester Genesee Regional 
Transportation Authority (RGRTA)

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
Wendel and TruePani to complete an on-route charging feasibility study for the 
Genesee Transportation Council (GTC) and the Rochester Genesee Regional 
Transportation Authority (RGRTA). To achieve the objectives of this feasibility 
study, CTE began by developing an inventory of potential on-route charging 
locations based on RGRTA’s current fixed-route system. 

CTE and Wendel developed location evaluation criteria which were then 
used to conduct the location evaluation. The results of the evaluation, which 
included scores based on the established criteria, were compiled into a technical 
memorandum and presented to RGRTA for review.  Following the completion of 
the location evaluation process, RGRTA extracted a list of bus work assignments, 
or blocks, and provided the list to CTE along with other required data associated 
with evaluating the on-route charging locations. 

CTE modeled a projected state of charge over time for each block assignment 
that utilized an on-route charging location based on block and route data, bus 
battery capacity, expected charge rate, dwell time, and energy consumption. The 
verification results were compiled in a presentation for RGRTA to review. Results 
from the on-route charging feasibility study were submitted in a final report in 
March 2023. GTC and RGRTA are using the results from the feasibility study to 
inform development of their Zero-Emission Fleet Transition Plan.  

Genesee Transportation Council & Rochester Genesee Regional 
Transportation Authority On-Route Charging Feasibility Study

Overview
Project Duration: Jan. 2022 - Mar. 2023

Project Value: $149,990

CTE Project Value: $69,990

CTE Staff
Kylie McCord, Senior Project Manager

Taylor Baldwin, Engineering Consultant

Jackson Danis, Lead Engineering Associate 
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Client
Greater Portland Transit District (GPTD) and Biddeford-Saco-Old 
Orchard Beach Transit Committee (BSOOB)

Project Description
The Maine Department of Transportation received funds through the Federal 
Transit Administration’s (FTA) Low or No Emission Vehicle Program (Low-No) 
on behalf of Greater Portland Transit District (GPTD) and Biddeford-Saco-Old 
Orchard Beach Transit Committee (BSOOB) for each agency to deploy two 
Proterra battery electric buses (BEBs) and supporting charging infrastructure. 
The Center for Transportation and the Environment (CTE) partnered with both 
GPTD and BSOOB and will be working with the agencies as they deploy the first 
zero-emission vehicles in their fleets. 

CTE is providing technical support and project management services to GPTD 
and BSOOB in support of the zero-emission bus project. CTE manages the entire 
deployment including coordinating regular meetings and information sharing, 
advocating and advising for the interest of GPTD and BSOOB, tracking 
project tasks, risks, budget and timeline, and preparing quarterly reporting 
required by FTA.

CTE conducted separate analyses of both GPTD and BSOOB routes proposed 
for deployment of the BEBs. This route analysis assessed BEB feasibility, 
efficiency, and energy consumption. The results of this analysis were used to 
advise GPTD and BSOOB on the procurement and operation of BEBs and 
charging infrastructure for each of their deployments. CTE assisted GPTD and 
BSOOB in finalizing the technical specifications required for the bus and charger 
procurement through Proterra. 

The buses were delivered in 2022 at which time CTE conducted validation 
testing to confirm the expected levels of bus performance.  When the buses were 
deployed into revenue service in early 2023, CTE began collecting, analyzing, 
and reporting on Key Performance Indicators (KPIs) to help GPTD and BSOOB 
track and understand the performance of the BEBs for a 12-month time period 
following deployment. 

Greater Portland Transit & Biddeford-Saco-Old Orchard 
Beach Transit Zero-Emission Bus Deployments

Overview
Project Duration: Jun. 2019 - Apr. 2024

CTE Project Value: $480,000

CTE Staff
Steve Clermont, Senior Project Manager

Emily Price, Project Manager

Will Chabot, Engineering Consultant
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Client
Hawai’i Department of Transportation (HDOT)

Project Description
The Center for Transportation and the Environment (CTE) partnered with the 
Hawai’i Department of Transportation (HDOT) for a successful award under 
the Federal Transit Administration’s (FTA) 2018 Low or No Emission Vehicle 
Program (Low-No). HDOT partnered with three counties for this project: 
Hawai’i, Kaua’i, and Maui. The grant provides funding to purchase and deploy 
one battery electric bus (BEB) and supporting charging infrastructure for each 
of the three counties. HDOT has also provided funding for a transition plan to 
be conducted for each county in order to determine how to transition to 100% 
zero-emission fleets. 

In 2021, HDOT was awarded another grant under the Low-No Program, which 
will provide funding to purchase and deploy an additional three BEBs per 
county along with the supporting charging infrastructure. The 2018 and 2021 
Low-No grants have been combined into one project for a total procurement of 
twelve BEBs across the three counties. HDOT engaged CTE to manage the 2018 
project which provided funds for CTE to conduct project management for the 
additional 2021 grant. 

CTE completed route, rate, and charge modeling for each county. The results of 
the modeling were used to inform the bus and charger specifications included in 
a joint Request for Proposals (RFP) for all three counties for procurement of 35’ 
BEBs. The RFP was advertised December 2022 and closed in March 2023. The 
evaluation of the RFP proposals resulted in GILLIG being awarded; as of the end 
of August 2023, the contract with GILLIG was being finalized. 

For the transition plans, CTE is currently working on the fuel, maintenance, 
and infrastructure assessments for each county. The fuel assessment is 
being conducted to calculate daily fuel consumption and projected annual 
fueling costs, and the goal of the maintenance assessment is to analyze labor 
and materials costs for ZEB maintenance over the transition period. The 
infrastructure assessment will help define requirements for the charging 
infrastructure. 

Hawai’i Statewide Zero-Emission 
Bus Pilot Program

Overview
Project Duration: Jun. 2021 - May 2024

Project Value: $6,650,000

CTE Project Value: $745,000

CTE Staff
Steve Clermont, Senior Project Manager

Kylie McCord, Senior Project Manager

Maggie Maddrey, Managing Consultant

Lee Kirshenboim, Engineering Consultant

Anna Staddon, Managing Associate
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Client
Kansas City Area Transportation Authority (KCATA)

Project Description
Kansas City Area Transportation Authority (KCATA) partnered with the Center 
for Transportation and the Environment (CTE) and AECOM on a successful 
award under the Federal Transit Administration’s 2021 Low or No Emission 
Vehicle Program (Low-No). KCATA will deploy three 40’ GILLIG battery 
electric buses (BEBs) with ChargePoint charging equipment. Two of KCATA’s 
BEBs will be in a rapid transit service configuration and one will be in a local 
service configuration. 

This deployment is the next phase of KCATA’s plan to move to a fully zero-
emission fleet by 2050. KCATA previously deployed two 40’ GILLIG BEBs and 
charging equipment in 2021. 

CTE’s responsibilities on this project are to conduct bus, route, charging, and 
utility rate modeling in order to determine how best to incorporate the new 
BEBs into KCATA service, to develop bus and charger specifications, and to 
provide project management and technical advisory support. CTE will also 
perform post-deployment validation testing in order to verify that the delivered 
BEBs match their expected performance and will develop, track, and report Key 
Performance Indicators.

CTE conducted and delivered the results of its bus and route modeling work in 
June of 2022. CTE found that under strenuous operating conditions, the new 
BEBs will be able to complete 46% of the agency’s routes with a 480-kWh  
battery, 70% of routes with a 588-kWh battery, and 91% of routes with a  
686-kWh battery. CTE’s findings led KCATA to pursue higher-capacity  
batteries for its BEBs.

In August 2022, CTE presented the results of its charging and utility rate 
modeling. CTE found that KCATA could save as much as 57% on its fuel costs 
and advised on how to achieve these savings.

CTE delivered bus and charger specifications and requirements to KCATA in 
November 2022. They will serve as documentation of KCATA’s bus and charger 
preferences and as a means to help ensure that the project’s manufacturing 
partners deliver equipment that meet KCATA’s needs.

The local service bus was delivered in August 2023. The two Bus Rapid Transit 
buses are arriving in March 2024.

KCATA Battery Electric 
Bus Deployment

Overview
Project Duration: Oct. 2021 - Mar. 2025

Project Value: $3,857,019

CTE Project Value: $234,388

CTE Staff
Erik Bigelow, Senior Project Manager

Robert Kasse, Engineering Consultant

Jay Woodbeck, Engineering Services Mng.

Will Handke, Lead Managing Associate 
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Client
Laketran

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
Laketran on an electric bus charging cost optimization project, with the primary 
objectives of sourcing, parsing, and organizing battery electric bus charging cost 
data from an array of sources and of exploring, modeling, and defining specific 
charging cost optimization strategies for Laketran to pursue.

CTE collected a wide range of data including utility bills, charge session reports, 
and route paddles. From this data, CTE created analyses that studied charge 
location power outputs, charge session power distributions, instances of charge 
session overlaps, utility bill cost item breakdowns, charge layover utilization rates, 
and more.

CTE’s analysis of Laketran’s charging, utility, and route data revealed several 
strategies which the agency could explore to reduce the costs of charging its BEBs 
without compromising operations. These strategies included options such as:

• Idling chargers that were underutilized but were accruing 
significant costs

• Reducing charger powers in order to minimize utility power 
demand charges and protect vehicle battery health

• Maximizing charging time at charging locations with more 
favorable utility rates

• Participating in time-of-use billing rate options and adjusting 
charge times to optimize costs accordingly

CTE delivered a final report and presentation on its analysis and findings in 
August of 2023. CTE’s research discovered opportunities for Laketran to save at 
least $49,000 in BEB fueling costs on an annual basis. 

Laketran Battery Electric Bus 
Charging Cost Optimization

Overview
Project Duration: May 2023 - Aug. 2023

Project Value: $24,600

CTE Project Value: $24,600

CTE Staff
Erik Bigelow, Senior Project Manager

Robert Kasse, Engineering Consultant

Will Handke, Lead Managing Associate
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Client
Laketran

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
Laketran for a successful award under the Federal Transit Administration’s 2018 
Low or No Emission Vehicle Program (Low-No). The award was intended to 
replace two aging diesel buses with two battery electric buses (BEBs) and to 
install two on-route overhead pantograph chargers. However, Laketran secured 
additional funding and increased its procurement to a total of ten BEBs and six 
overhead chargers.

Laketran completed a Request for Proposals (RFP) with CTE’s support and 
selected New Flyer as the manufacturer of the 35’ BEBs that were intended for 
purchase through this project. ABB was named as the charger manufacturer. 
CTE helped develop the specifications for the RFP and conducted bus modeling, 
which enabled Laketran to evaluate manufacturers’ abilities to meet the agency’s 
requirements. During the manufacturer selection process, CTE provided 
technical assistance on questions from Laketran and RFP responders to help 
ensure that the selected proposer would meet Laketran’s needs.

Laketran opted to fuel its BEB fleet with only on-route charging, a strategy 
that requires careful planning to reduce risk and ensure uninterrupted service. 
To support Laketran, CTE built comprehensive rate and route models, which 
allowed Laketran to make key decisions and provided the agency with operating 
cost estimates. CTE also worked with Laketran to evaluate the costs and benefits 
of installing a charge management system.

In May 2022, the project scope was amended to include monthly performance 
reporting. The reporting offered operational insights to the agency and enabled  
it to take steps to improve the utilization and performance of its BEBs.  
CTE completed this task in October 2022.

That same month, the project scope was further amended to include a 
comparative cost and performance analysis of Laketran’s 2021 diesel and 
BEB fleets and a report detailing the findings. CTE conducted the analysis 
and delivered a final version of the comparative performance report in 
February 2023. The report found that Laketran’s BEB fleet was either matching 
or outperforming the agency’s fleet of diesel buses in terms of mileage, 
maintenance costs, and fuel costs. Furthermore, CTE found that the agency’s 
BEBs were exceeding the annual mileage required to meet the Federal Transit 
Administration’s guidance for lifetime transit bus performance.

Laketran Battery Electric Bus 
Fleet Expansion

Overview
Project Duration: Oct. 2018 - Mar. 2023

Project Value: $2,862,500

CTE Project Value: $270,000

CTE Staff
Erik Bigelow, Senior Project Manager

Jay Woodbeck, Engineering Services Mng.

Will Handke, Managing Associate
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Client
Las Cruces RoadRUNNER Transit (RR)

Project Description
The City of Las Cruces RoadRUNNER Transit (RR) was awarded funding 
through the Federal Transit Administration’s (FTA) Low or No Emission 
Program (Low-No) for the procurement of five 35’ battery electric buses (BEBs) 
and supporting charging infrastructure. The agency contracted the Center for 
Transportation and the Environment (CTE) to provide technical consulting 
services for the acquisition and deployment of the BEBs and chargers.

CTE performed a preliminary modeling exercise using RR route data and a 
generic BEB model and determined none of RR’s existing blocks would be 
feasible with a 35’ BEB. CTE provided RR with an estimated expected range 
under different conditions for each route modeled. RR reconfigured the blocks 
to feasible lengths that were then used in later analyses. CTE also helped the City 
of Las Cruces build a case for an EV fleet rate. CTE compared the charging costs 
associated with the general service rate (RR’s current rate) and a proposed EV rate 
to show the cost savings with an EV rate. The City Attorney of Las Cruces used 
this analysis to negotiate an EV rate with the utility for RR. 

CTE helped RR develop a Request for Proposals (RFP) for Las Cruces’ BEB 
procurement and based it on the American Public Transportation Association 
White Book. CTE worked with the agency to tailor the framework, specifically 
the general conditions, special provisions, technical specifications, warranty 
requirements, and quality assurance chapters, to meet the specific requirements 
of a BEB. CTE helped ensure that the specifications would result in a bus that 
met or exceeded the agency’s expectations for performance and range while 
assuring RR would be protected in the event that the buses did not meet the 
agency’s needs. CTE also assisted RR in securing the approval of the RFP for 
release by the City of Las Cruces. CTE supported RR and the City of Las Cruces 
in the proposal evaluation process; CTE developed scoring aids and prepared a 
technical evaluation presentation for the city’s Selection Advisory Committee.  
The technical evaluation served to verify the technical proposals put forth by 
the original equipment manufacturers (OEM) and to provide an impartial 
comparison between proposals. 

CTE is currently supporting RR through the bus deployment process. The buses 
entered production in September 2022 and delivery occurred in July 2023. 
CTE helped facilitate and conduct inspections throughout the build process, 
which resulted in action being taken by the manufacturer to resolve defects. 
Although the buses have been delivered, the chargers have not been deployed 
due to delays in the buildout of the new transit operations facility. Since the buses 
cannot operate yet, deployment has not occurred, although it is expected later 
this year. Once the buses are deployed, CTE will conduct validation testing and 
track vehicle performance to provide monthly Key Performance Indicator (KPI) 
reports to RR. When data collection is complete, CTE will issue a final report 
summarizing project details.

Las Cruces RoadRUNNER Transit Battery 
Electric Bus Deployment

Overview
Project Duration: Jan. 2020 - Aug. 2024

Project Value: $1,450,000

CTE Project Value: $325,747

CTE Staff
Savannah Gupton, Senior Project Manager

Niki Rinaldi El-Abd, Project Manager

Alder Young, Engineering Associate
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Client
Central Florida Regional Transportation Authority (LYNX)

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
Central Florida Regional Transportation Authority (LYNX) in Orlando, Florida 
to deploy eight Proterra Catalyst E2 35’ zero-emission battery electric buses 
(BEB) on its LYMMO bus rapid transit (BRT) routes. CTE provided a full scope 
of project management and technical services for LYNX, which included route 
modeling, confirmation of technical specifications for the bus and charging 
equipment, validation testing, and one year of deployment validation key 
performance indicators (KPI) reporting. 

CTE coordinated with the Orlando Utilities Commission (OUC), and LYNX 
to provide project management and technical services during the Request 
for Proposals (RFP) development for the charging infrastructure. CTE also 
partnered with LYNX, OUC, and the City of Orlando to provide public relations 
and outreach support for a community outreach event after the delivery of the 
first BEB.

Prior to the BEBs arrival, CTE developed a validation testing plan to ensure all 
vehicles and chargers met expected performance standards. CTE staff traveled 
to LYNX to carry out validation testing on vehicles and submitted a final report 
detailing the results of their testing. CTE also developed a long-term financial 
model to estimate the cost of charging both the current BEBs and anticipated 
future procurement of BEBs for the LYMMO service.

LYNX was able to launch a partial deployment of BEBs on its BRT routes 
utilizing temporary charging infrastructure, beginning in December 2020. Full 
deployment of the eight BEBs and accompanying charging infrastructure started 
in July 2021. CTE collected data and developed interim KPI reports for the 
limited deployment period. CTE then transitioned into developing the full range 
of KPI metrics and reporting for one year of vehicle service. CTE worked closely 
with LYNX to continually refine the KPI metrics to ensure they met LYNX’s 
internal and external needs, which concluded with the July 2022 report.

CTE was responsible for overseeing project management tasks, including leading 
weekly meetings, drafting meeting minutes, maintaining project schedules, and 
providing input for quarterly reporting efforts. This project is complete.

LYNX Battery Electric 
Bus Deployment

Overview
Project Duration: Jan. 2020 - Jun. 2023

Project Value: $7,420,433

CTE Project Value: $390,000

CTE Staff
Steve Clermont, Senior Project Manager

Leslie Eudy, Project Manager

Rebecka Moreno, Managing Associate
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Client
Madison Metro Transit

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
Madison Metro Transit (Metro) for a successful award under the Federal Transit 
Administration’s (FTA) 2017 Low or No Emission Vehicle Program (Low-No). 
CTE worked with Metro to deploy its first three battery electric buses (BEBs). 
These BEBs replaced aging diesel vehicles. Metro named Proterra as the chosen 
manufacturer of the three 40’ heavy-duty BEBs and three 125 kW chargers. 
This procurement project was the City of Madison’s first step toward its goal of 
converting its bus fleet to 50% electric by 2035.

CTE conducted route, charging, and utility rate data collection and modeling to 
help guide the deployment process and refine the technical requirements for the 
procured buses and chargers. Additionally, CTE coordinated the oversight of 
the bus builds, helped Metro secure a beneficial electricity rate schedule from its 
utility to reduce charging costs, and worked with Metro to design a performance 
monitoring program for its BEBs. As part of this performance monitoring 
program, CTE implemented its first customized Key Performance Indicator 
(KPI) dashboard. This dashboard provided Metro’s leadership with easy access to 
actionable data on the agency’s BEBs.

When issues were discovered with several bus features during pre-deployment 
inspections, CTE coordinated the efforts of Metro and Proterra to ensure 
satisfactory resolutions.

Following the resolution of these issues, CTE assisted Metro with the deployment 
of its BEBs by providing block assignment recommendations, daily vehicle 
monitoring, and on-call issue troubleshooting services. Notably, CTE identified 
and spearheaded the resolution of a data feed issue that affected the fleet 
monitoring tool used by Metro’s BEBs, helped identify the cause of poor energy 
efficiency on one of Metro’s BEBs, advised the agency on how to reduce its BEB 
fueling costs, and provided an analysis of the estimated usable energy capacities 
of its BEBs’ batteries. 

In February and March 2023, CTE led workshops with Metro Staff to develop an 
outline for a final report detailing the Project’s methods, activities, and outcomes. 
CTE completed and delivered the project’s final report in March. The project 
concluded at the end of April 2023.

At the project’s conclusion and since their deployment in May 2022, the buses 
completed over 2,550 service hours and drove nearly 33,000 service miles.

Madison Metro Battery Electric 
Bus Deployment

Overview
Project Duration: Nov. 2016 - Apr. 2023

Project Value: $2,847,000

CTE Project Value: $429,000

CTE Staff
Erik Bigelow, Senior Project Manager

Will Handke, Project Manager
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Client
Madison Metro Transit

Project Description
Madison Metro (Metro), a transit agency serving the metropolitan area of 
Madison, Wisconsin, contracted with the Center for Transportation and the 
Environment (CTE) to provide support services on an on-call basis for its 
deployment of forty-six 60’ New Flyer battery electric buses (BEBs) to service 
Metro’s all-new East-West Bus Rapid Transit (BRT) line. 

The forty-six BEBs purchased via this project will join three other BEBs currently 
operated by Metro. CTE’s responsibilities on this project include:

• Supporting the development of BEB and charger specifications

• Establishing best practices for the charging of Metro’s BRT BEBs

• Providing project management services for Metro’s BEB 
infrastructure projects

• Developing and executing training plans for maintenance  
staff and bus operators

• Conducting performance monitoring and oversight of  
Metro’s maintenance unit

• Collecting, analyzing, and sharing BEB performance metrics

• Supporting Metro’s procurements of BEBs and BEB 
infrastructure

The project kicked off in November 2022. Initially, CTE answered technical 
questions regarding Metro’s charger procurement plans. CTE recommended 
that Metro purchase fewer depot chargers than it originally planned given that 
its procurement plan already included a large number of on-route chargers. CTE 
found that reducing the number of depot chargers would save significant costs 
and streamline the project’s scope without interfering with BEB operations. CTE 
also advised Metro to procure mobile plug-in charging units. 

In Q4 2022, CTE reviewed Metro’s Request for Proposals (RFP) for the 
procurement of its charging infrastructure and shared Metro’s solicitation with 
nineteen potential vendors. The RFP was awarded in March 2023.

In Q1 2023, CTE created four task proposals that included Risk Assessment, 
Bus Performance Validation, Workforce Development, and Charger Installation 
Project Management. CTE is currently providing support services related to 
Metro’s deployment of 46 60’ BEBs on its East-West BRT Line. CTE attended the 
kick-off for the overall project in July 2023. 

Madison Metro BRT Battery Electric 
Bus Deployment

Overview
Project Duration: Oct. 2022 - Dec. 2025

Project Value: $186,000,000

CTE Project Value: $212,500

CTE Staff
Erik Bigelow, Senior Project Manager

Cynthia Gibson, Project Manager

Will Handke, Lead Managing Associate 
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Client
Metropolitan Atlanta Rapid Transit Authority (MARTA)

Project Description
The Center for Transportation and the Environment (CTE) partnered with the 
Metropolitan Atlanta Rapid Transit Authority (MARTA) for a successful award 
under the 2019 Federal Transit Administration’s (FTA) Low or No Emission 
Vehicle Program (Low-No). For this project, CTE is managing and providing 
technical assistance as MARTA deploys six 40’ New Flyer battery electric buses 
(BEBs) with 466 kWh battery packs, seven Siemens 150 kW depot chargers, and 
one 450 kW on-route pantograph charger. 

CTE completed the project planning and initiation, and performed route, charge, 
and rate modeling for MARTA’s 2 and 102 routes in order to determine the 
feasibility of the BEBs and charging infrastructure. The results of the modeling 
were presented to MARTA in November 2020. The objective was to predict bus 
performance by estimating energy requirements and block achievability for New 
Flyer BEBs under nominal and strenuous conditions, as well as predict required 
charging time and energy usage by route and block. CTE found that though 
depot chargers are recommended for resiliency and service needs,  
on-route charging would be necessary for the buses to complete service. CTE 
used this analysis to help MARTA evaluate charging strategies for its vehicles 
and model electricity costs using Georgia Power rate schedules for the bus depot 
and on-route charging station. CTE has also supported system safety planning, 
preliminary hazards analysis, and risk management planning for the project.

After bus delivery in May–July 2021, MARTA began interim operations with 
all six BEBs rotating into service starting in May 2022. The Hamilton bus garage 
charger installation and associated construction is scheduled for completion in 
the spring of 2024. The Laredo bus garage charger installation and associated 
construction and the Candler Park station construction and on-route charger 
installation are scheduled for completion in the spring of 2024. CTE provided 
technical assistance for quality assurance and periodic inspection, as well as 
deployment verification, including route validation. CTE is performing general 
project management and reporting services throughout the project and will 
provide deployment validation including key performance indicator (KPI) 
reporting for one year.

MARTA Battery Electric 
Bus Deployment

Overview
Project Duration: Oct. 2020 - Dec. 2024

CTE Project Value: $420,000

CTE Staff
Steve Clermont, Senior Project Manager

Anna Staddon, Managing Associate
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Client
Metropolitan Atlanta Rapid Transit Authority (MARTA)

Project Description
The Metropolitan Atlanta Rapid Transit Authority (MARTA) contracted the 
Center for Transportation and the Environment (CTE) to provide technical 
expertise for the planning of two of its ongoing bus rapid transit (BRT) capital 
programs.

MARTA is currently in the early design stages of two bus rapid transit (BRT) 
routes, North Avenue BRT and Campbellton Road BRT. CTE performed route 
and charge modeling to analyze the feasibility of battery electric bus (BEB) 
technologies for MARTA’s future bus procurement and to determine whether on-
route charging is necessary to support this service. The results of this analysis will 
inform MARTA’s 30% design plans for each project.

These two new routes will build off existing transit infrastructure operating along 
North Ave and Campbellton Rd, incorporating dedicated bus lanes, stations with 
platform boarding, off-board fare payment, and signal priority. North Avenue 
BRT is expected to use 40’ BEBs and curb-running bus lanes, while Campbellton 
Road BRT is expected to use 60’ BEBs and center-running bus lanes. Since 
both routes are new and do not currently feature the infrastructure they will 
eventually use, CTE performed extensive route modeling work to create accurate 
representations of future operations on both corridors. CTE completed its 
analysis and report development in December 2022.

MARTA Bus Rapid 
Transit Consulting

Overview
Project Duration: Jun. 2022 - Jun. 2023

Project Value: $183,377

CTE Project Value: $183,377

CTE Staff
Steve Clermont, Senior Project Manager

Jackson Danis, Engineering Associate

Alli Johnston, Engineering Associate
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Client
Metro St. Louis

Project Description
The Center for Transportation and the Environment (CTE) was tasked with 
providing technical support to Metro St. Louis throughout the Request for 
Proposals (RFP) development and response evaluation process for plug-in depot 
charging equipment. CTE has coordinated with a subcontractor to provide 
professional services for developing a conceptual level design and independent 
cost estimate for adding electric charging equipment to the existing Metro St. 
Louis DeBaliviere facility.

CTE has revised and updated charging system technical specifications in 
support of the RFP for the battery electric bus charging system at DeBaliviere 
Garage, coordinated and provided oversight during independent cost estimate 
development, provided technical support during the RFP issuance and 
evaluation process for the charging system, and performed a review of the 
technical scope for the current infrastructure project plan.

Metro St. Louis Battery Electric Bus 
Infrastructure Technical Support

Overview
Project Duration: Nov. 2022 - Dec. 2026

CTE Project Value: $76,538

CTE Staff
Erik Bigelow, Senior Project Manager

Robert Kasse, Engineering Consultant
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Client
Rock Island County Metropolitan Mass Transit District (MetroLINK)

Project Description
The Center for Transportation and the Environment (CTE) partnered with the 
Rock Island County Metropolitan Mass Transit District (MetroLINK) for Key 
Performance Indicator (KPI) reporting following MetroLINK’s deployment 
of eight Proterra 40’ battery electric buses (BEBs). CTE coordinated the 
procurement and installation of ViriCiti data loggers for the buses and held a KPI 
workshop with MetroLINK in October 2020.

CTE’s initial KPI reporting period was November 2020 – November 2021. 
During this period, CTE and MetroLINK worked together to develop streams 
for operational, maintenance, and cost data related to the agency’s BEBs and its 
rooftop solar array. CTE then processed, analyzed, and visualized this data in 
detailed reports, which CTE delivered to MetroLINK monthly. Additionally, 
CTE developed metrics to compare the performance of MetroLINK’s BEBs to 
that of its diesel and CNG-fueled bus fleets.

In October 2021, April 2022, and March 2023, CTE and MetroLINK amended 
the project contract to add a transition planning study task and to extend the 
projects’ KPI reporting period to November 2023.  

As of August 2023, CTE’s KPI reporting now covers 17 MetroLINK BEBs, 
including nine which were deployed in 2022, and CTE has completed all of 
its transition planning study deliverables. These deliverables included: an 
analysis of MetroLINK’s transfer centers to determine how adding on-route 
charging infrastructure to each would expand BEB service for each of the 
eight communities that the agency serves; an assessment of possible rooftop 
solar arrays installed at each transfer center that estimated the potential energy 
generation and emissions reductions of each; a route-by-route analysis of the 
potential environmental, social justice, and economic impacts of deploying 
BEBs; a resilience assessment; a study comparing the projected lifetime costs of 
MetroLINK’s BEBs, natural gas (CNG) buses, and diesel buses; an analysis of 
how shifting battery technology will affect MetroLINK’s charging infrastructure 
needs; and a final report, delivered in April 2023, which incorporated all of CTE’s 
analyses into a compendium that is intended to help guide MetroLINK through 
an effective BEB transition.

MetroLINK Electric Bus Deployment – 
Key Performance Indicators Reporting

Overview
Project Duration: Oct. 2020 - Nov. 2023

Project Value: $339,068

CTE Project Value: $318,386

CTE Staff
Erik Bigelow, Senior Project Manager

Jay Woodbeck, Engineering Services Mng.

Will Handke, Managing Associate
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Client
Minnesota Department of Transportation (MnDOT)

Project Description
The Center for Transportation and the Environment (CTE) partnered with the 
Minnesota Department of Transportation (MnDOT), Arrowhead Transit, and 
City of Morris Transit to assist in the procurement and deployment of cutaway 
battery electric buses (BEBs) and related charging equipment. CTE provided 
technical support and analysis to familiarize MnDOT, Arrowhead, and Morris 
with the operating characteristics and fueling requirements of BEBs, assisted with 
the procurement of two cutaway BEBs for the agencies, and developed a process 
for MnDOT to use when selecting transit agencies to partner with on future 
Federal Transit Administration (FTA) grant applications. CTE also directly 
assisted MnDOT with the development and submission of an application to 
the 2022 Low or No Emission Vehicle Grant Program. MnDOT was ultimately 
awarded $3.4 million under the program.

In April 2022, CTE visited the Morris and Arrowhead transit agencies in order to 
review operations, tour facilities, and collect GPS data on bus routes. CTE used 
the GPS data it collected to model the performance of BEBs operating under 
various conditions. CTE used the model’s outputs to develop vehicle and charger 
procurement specifications as well as tools that the project’s partner agencies can 
use to estimate BEB ranges given various vehicle specifications and operating 
conditions. CTE advised MnDOT, Arrowhead, and Morris of the impacts of cold 
weather on BEB range and recommended that the agencies install auxiliary fuel-
fired heaters on their BEBs to maximize range.

Throughout the project’s procurement process, CTE responded to MnDOT and 
agency questions regarding equipment specifications on an on-call basis. Orders 
were placed in early 2023.

CTE also provided MnDOT with a comprehensive overview of the market 
for cutaway BEBs, including vehicle manufacturers, specification options, and 
estimated pricing. 

In April 2023, the project was extended to run through February 2024, to enable 
CTE to continue to provide procurement and deployment assistance to the 
project’s partner agencies on an as-needed basis.

Minnesota Department of Transportation 
Battery Electric Bus Deployment

Overview
Project Duration: Mar. 2022 - Feb. 2024

CTE Project Value: $96,617

CTE Staff
Erik Bigelow, Senior Project Manager

Jay Woodbeck, Engineering Services Mng.

Will Handke, Lead Managing Associate 
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Client
Missoula Urban Transportation District (Mountain Line)

Project Description
The Center for Transportation and the Environment (CTE) has successfully 
partnered with the Missoula Urban Transportation District (Mountain 
Line) throughout the growth of its battery electric bus (BEB) program.  CTE 
provided project planning, bus and charger specification, and data reporting 
support throughout the deployment of Mountain Line’s first six Proterra 35’ 
buses in 2019. CTE also supported an analysis of service feasibility and charge 
management efficacy as Mountain Line expanded its fleet from six BEBs to 12, 
introducing New Flyer and GILLIG model vehicles into the fleet. 

CTE partnered with Mountain Line in a successful application for funding under 
the FY 2021 Low-No program to procure four additional buses, bringing the 
total size of Mountain Line’s BEB fleet to 16, which comprises half the total fleet. 
CTE evaluated the performance history of Mountain Line’s existing BEB fleet to 
inform the procurement of its next buses. Based on the results of this analysis, 
Mountain Line decided to procure GILLIG buses with 686 kWh of on-board 
storage and to not include diesel heaters in the specifications. 

CTE also developed a workbook for Mountain Line to track the performance of 
its buses and trained Mountain Line on the use of the tool. 

In the current phase of the project, CTE is evaluating the operational and 
charging requirements for the 16-bus fleet. Mountain Line runs separate summer 
and winter schedules to accommodate the range constraints of the BEBs in cold 
weather; CTE is analyzing past cold weather performance to highlight where 
operational changes are necessary in the winter and where operational changes 
can be minimized with the larger battery buses. The results of this analysis 
will provide Mountain Line with the required data to continue operating the 
preferred summer schedule as much as possible. 

CTE and Mountain Line have also initiated conversations with Mountain 
Line’s local utility, Northwestern Energy, regarding rate design. CTE will next 
evaluate the efficacy of charge management for Mountain Line under potential 
new rate structures.

Mountain Line  
‘Halfway to Zero’ Project

Overview
Project Duration: Jul. 2022 - Nov. 2023

Project Value: $4,295,000

CTE Project Value: $100,000

CTE Staff
Erik Bigelow, Senior Project Manager

Alison Smyth, Lead Eng. Consultant

Maggie Pears, Lead Managing Associate
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Client
North Central Regional Transit District (NCRTD)

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
the North Central Regional Transit District (NCRTD) for two successful 
awards under the Federal Transit Administration’s (FTA) Low or No Emission 
Vehicle Program (Low-No). CTE is working with NCRTD to deploy six battery 
electric buses (BEBs) and four transit passenger vans supported by charging 
infrastructure at two depots, and operator training. The goal of this project is to 
replace NCRTD’s aging diesel fleet serving the counties of north-central New 
Mexico, including Los Alamos, Rio Arriba, Santa Fe, and Taos. 

As of August 2023, CTE is assisting NCRTD with the procurement of heavy-
duty battery electric transit buses and transit vans. The vehicle procurement 
process included the development of technical specifications for the BEBs, 
and a review of state contract options for transit bus and passenger transit van 
procurements. CTE is facilitating vendor procurement discussions, reviews of 
contractual terms, and is supporting vendor modeling efforts for a 738-kWh, 
35’ BEB in NCRTD’s service area, based on the latest improvements in BEB 
technology.  CTE also assisted NCRTD with the procurement of  Siemens BEB 
charging infrastructure at both depots. The charging infrastructure procurement 
processes included the development of a Request for Proposals, and technical 
evaluations of responses.

CTE will further support vehicle demonstrations in NCRTD’s service area, 
manage an independent BEB inspector during the build process, conduct site 
visits to vendor facilities, and work with NCRTD to finalize vehicle delivery 
timelines and operations planning. CTE will also support final contracting 
negotiations for charging infrastructure procurements and will manage and 
provide oversight for a subcontractor to plan, design, construct, install, and 
commission BEB charging infrastructure and equipment. The six battery electric 
buses and four passenger transit vans are expected to be in service in 2024. After 
deployment, CTE will track Key Performance Indicators (KPIs) through vehicle 
and charger monitoring software and provide monthly KPI reports to NCRTD.

NCRTD Zero-Emission 
Vehicle Deployments

Overview
Project Duration: May 2021 - Feb. 2025

Project Value: $9,435,979

CTE Project Value: $659,026

CTE Staff
Savannah Gupton, Senior Project Manager

Yeshasvi Mahadev, Project Manager

Alder Young, Engeineering Associate 
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Client
Napa Valley Transportation Authority (NVTA)

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
Napa Valley Transportation Authority (NVTA) for a successful award under 
the Federal Transit Administration’s (FTA) 2017 Low or No Emission Vehicle 
Program (Low-No). CTE is providing project management and technical 
assistance for NVTA’s deployment of five 30’ BYD battery electric buses (BEBs) 
and five ChargePoint CPE250 chargers across three depot locations: Yountville, 
St. Helena, and Napa. 

CTE’s primary responsibilities have included route, charge, and rate modeling, 
which were used to help define the agency’s charging requirements specific to 
the agency’s fixed-route and on-demand service across the three cities. CTE 
supported the agency’s pre-award Buy America audit in order to meet FTA’s 
funding requirements and performed periodic bus inspections during the bus 
fabrication process to ensure the quality of the vehicles being delivered to NVTA. 
CTE performed validation testing of the vehicles in September 2022. 

CTE is actively providing project administration and coordination to NVTA, 
helping to minimize vehicle procurement lead times, and coordinating BYD’s 
implementation of a new farebox and driver barrier design on delivered vehicles. 
The project was delayed by COVID-related supply chain issues, labor shortages 
at BYD’s bus production facility in Lancaster, and Altoona testing timelines for 
the BYD K7M-ER (the final report was published in April 2022). CTE supported 
the post-delivery Buy America audit for the vehicles. As of March ‘23, NVTA has 
received all five BEBs, and retrofits for the five vehicles were completed at BYD’s 
San Carlos facility in June 2023. BYD completed software updates and adjusted 
the regenerative braking functionality on the vehicles in June. 

ChargePoint has completed commissioning the chargers in Yountville and St. 
Helena. NVTA has completed charger installations at the new maintenance 
facility in Napa, and ChargePoint is currently working on activating the chargers. 
All five BEBs were put into revenue service in July 2023. Key Performance 
Indicators (KPI) reporting for the five 30’ BYD BEBs will start in Q3 2023. 

NVTA Battery Electric 
Bus Deployment

Overview
Project Duration: May 2018 - Mar. 2024

Project Value: $1,092,250

CTE Project Value: $461,200

CTE Staff
Steve Clermont, Senior Project Manager

Cynthia Gibson, Project Manager

Yeshasvi Mahadev, Lead Eng. Associate
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Client
Prince George’s County Transit Authority (PG County)

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
Prince George’s County Transit Authority (PG County) for a successful award 
under the Federal Transit Administration’s (FTA) Low or No Emission Vehicle 
Program (Low-No). CTE is working with PG County to deploy 20 battery 
electric buses (BEBs), including 15 Proterra BEBs and five GILLIG BEBs.  
CTE will also be involved in the management of upgrading PG County’s 
electrical system, implementing a microgrid, and installing on-route charging  
at five locations.

CTE will provide project management and technical support to PG County to 
achieve a successful BEB deployment by 2025. This deployment of twenty (20) 
BEBs will inform PG County’s future zero-emission bus (ZEB) deployments and 
the agency’s goal of servicing a 70% electric bus fleet by 2035 under the “Proud to 
Change” Zero Emissions and Sustainable Transportation Program at PG County. 

CTE will be conducting a route modeling analysis for PG County in order to 
determine which of their routes are feasible for the GILLIG and Proterra BEBs 
under various conditions. To begin this analysis, a CTE representative traveled 
to PG County’s facilities in mid-August to collect route data on eight (8) of 
PG County’s routes. The data collected included route time, distance, speed, 
acceleration, location, and grade. CTE is currently processing this data and 
will analyze it along with the conditions that could affect route feasibility, such 
as passenger loading, environmental factors, and more. Once the analysis is 
finalized, CTE will draft a report for PG County with the results. 

CTE developed a high-level schedule that includes estimated durations for all 
project phases. CTE also coordinated bi-weekly calls with PG County to discuss 
project status and updates. As a deliverable to these meetings, CTE provides 
meeting summaries to the project team and tracks action items as needed. The 
official Project Kickoff Meeting has been scheduled for October 24th; CTE will 
be traveling to PG County’s facilities to attend this meeting. 

PG County Battery Electric 
Bus Deployment

Overview
Project Duration: Jun. 2023 - Mar. 2027

Project Value: $25,000,000 

CTE Project Value: $503,000

CTE Staff
Kylie McCord, Senior Project Manager

Kyle Banks, Project Manager

Rebecka Moreno, Engineering Associate

Shannon Russell, Managing Associate
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Client
Pinellas Suncoast Transit Authority (PSTA)

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
Pinellas Suncoast Transit Authority (PSTA) for two successful awards under the 
Federal Transit Administration’s (FTA) Low or No Emission Vehicle Program 
(Low-No). CTE is working with PSTA to deploy four 35’ BYD K9S battery 
electric buses (BEBs), four 80 kW depot chargers, and one WAVE 250 kW 
inductive charger. 

CTE provided technical services to support these successful deployments. This 
included route modeling to evaluate the feasibility of a variety of routes and 
recommend initial operational deployments that would optimize the use of the 
WAVE and depot chargers to meet range requirements. CTE also performed 
charge and rate modeling to effectively plan for a strategy incorporating 
both on-route and depot charging. Upon bus delivery, CTE conducted a 
pre-deployment performance confirmation, which included a special test to 
evaluate the performance of the WAVE system throughout an entire charge 
session under different environmental conditions. This was significant data to 
compile due to the relatively small number of inductive charger deployments in 
the U.S. at that time. 

CTE also conducted Pre-Award and Post-Delivery Buy America audits before 
the buses entered service. CTE has been tracking key performance indicators 
(KPIs) through the ViriCiti vehicle monitoring software and providing monthly 
KPI reports to PSTA in the months after the buses were deployed. All six BYD 
BEBs in PSTA’s fleet are included in this analysis.

All four BYD battery electric buses are in service, adding to the two already 
operating, using both WAVE and BYD depot chargers. As part of the 
deployment validation, CTE tracked KPIs through June 2022. CTE completed 
a system-wide route evaluation supporting further expansion of the PSTA BEB 
fleet. PSTA has added another task for CTE to conduct a maintenance life-cycle 
cost analysis for the current BEB fleet. Outputs evaluated costs of parts, labor, 
scheduled maintenance, and unscheduled maintenance by the vehicle system. 
This project is complete.

Pinellas Suncoast Transit Authority 
Battery Electric Bus Deployment

Overview
Project Duration: Dec. 2019 - May 2023

CTE Project Value: $275,000

CTE Staff
Steve Clermont, Senior Project Manager

Leslie Eudy, Project Manager

Rebecka Moreno, Eng. Associate
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Client
Port Arthur Transit

Project Description
The Center for Transportation and the Environment (CTE) has partnered with 
Port Arthur Transit for successful awards under the 2016 and 2018 Federal 
Transit Administration’s (FTA) Low or No Emission Programs (Low-No). Under 
the 2016 Low-No, Port Arthur Transit was awarded funding to purchase six 
35’ Proterra battery electric buses (BEBs) and charging infrastructure and to 
complete upgrades to the existing maintenance facility. Under the 2018  
Low-No, Port Arthur Transit was awarded funding to purchase four additional 
35’ Proterra BEBs and associated chargers. For these projects, CTE provided 
project management and technical assistance. 

The first project was initially funded in 2016; however, the kick-off did not 
occur until June 2018 as the region was heavily damaged by Hurricane Harvey 
in August 2017. Additional project delays were experienced because Port 
Arthur Transit had to remove the existing underground diesel storage tanks and 
relocate the diesel fueling facilities to make room for the new 11,842-square-
foot maintenance building upgrade. The new maintenance building is equipped 
with three service bays and the necessary charging infrastructure to support bus 
charging. Huitt-Zollars, Inc. completed the building design, and Construction 
Managers of Southeast Texas, LLC (CMSOT) managed construction. The 
2016 Low-No award covered approximately 15% of the total cost of the service 
building construction. Huitt-Zollars and CMSOT were contracted directly to 
Port Arthur Transit for the design and construction services. 

CTE completed route modeling analysis to predict the capabilities of the Proterra 
Catalyst E2 bus on Port Arthur Transit’s routes. CTE performed charge and 
rate modeling to simulate the charge power and time required for the buses to 
charge as well as the associated operational costs based on the current utility 
rate structure. The first six Proterra BEBs purchased under the 2016 Low-No 
project were delivered in January 2020, and service building construction was 
completed in January 2021. The buses entered revenue service in February 2021. 
The next four BEBs purchased under the 2018 Low-No project were delivered 
in April 2021 and entered into revenue service in May 2021. Key Performance 
Indicator (KPI) monitoring and reporting took place through August 2022. CTE 
submitted the final report to Port Arthur Transit in December 2022. 

Port Arthur Transit Zero-Emission 
Bus Deployment

Overview
Project Duration: Jun. 2018 - Dec. 2022

Project Value: $6,130,377

CTE Project Value: $320,000

CTE Staff
Kylie McCord, Senior Project Manager

Anna Staddon, Managing Associate
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Client
Regional Transportation District (RTD)

Project Description
The Center for Transportation and the Environment (CTE) partnered with the 
Regional Transportation District (RTD) for a successful award under the Federal 
Transit Administration’s (FTA) Low or No Emission Vehicle Program (Low-No). 
RTD has conducted a competitive procurement process to select a vendor to 
manufacture and deliver 17 battery electric buses (BEBs) for the agency. CTE is 
working with RTD to help plan for this fleet of electric buses, specifically for the 
bus procurement and evaluation of the associated services and charging options. 

At the onset of the project, CTE worked alongside RTD to create a project 
management plan that summarized the tasks and deliverables of the project, 
as well as timelines associated with each. CTE conducted an operational 
analysis that included route, rate, and charge modeling to help RTD match 
vehicle technology to the most appropriate applications and confirm the 
technical specifications of the bus and charging equipment. With modeling 
results and knowledge from past projects, CTE helped RTD in developing 
bus technical specifications that met RTD’s requirements to ensure the unique 
characteristics associated with zero-emission buses were addressed in the bus 
Request for Proposals (RFP). CTE also helped RTD with the development of the 
specifications for the charger RFP. The bus RFP was awarded to New Flyer, with 
bus delivery scheduled for late 2023. CTE developed a validation testing plan 
for RTD to use after the vehicles are delivered. The plan will help RTD validate 
whether or not the buses achieve the expected levels of performance based on 
the results of the modeling portion of the project. CTE also helped RTD plan for 
operational effects and changes that could occur with the delivery of the 17 New 
Flyer BEBs by developing a task list of actions anticipated for BEB deployment. 

In April 2023, RTD cancelled the bus order due to infrastructure constraints. 
With the cancellation of the bus order, CTE is now working with RTD Denver to 
close out this project.  

Regional Transportation District’s Electric Bus Route 
Modeling & Specifications Development Project

Overview
Project Duration: Nov. 2016 - Dec. 2023

Project Value: $2,600,000

CTE Project Value: $150,000

CTE Staff
Erik Bigelow, Senior Project Manager

Maggie Maddrey, Project Manager
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Client
Rockford Mass Transit District (RMTD)

Project Description
The Center for Transportation and the Environment (CTE) is working with 
Rockford Mass Transit District (RMTD) to deploy six 35’ GILLIG battery electric 
buses (BEBs) as the first zero-emission vehicles in RMTD’s fleet. A successful 
deployment will inform future plans for the procurement of additional BEBs in 
2023. The new alternative energy buses will replace aging diesel buses serving 
the city of Rockford and the surrounding areas. RMTD’s goal is to transition to a 
100% zero-emission fleet by 2036.

RMTD received funding from the Illinois Department of Transportation 
(IDOT) to support a charging infrastructure buildout for transitioning to a 
zero-emission fleet and to accommodate future faculties expansion. CTE created 
a project schedule in coordination with the project team based on timelines 
and details of the charging infrastructure buildout and bus deployment. CTE 
is monitoring project risks, requirements, and scheduling during the initial bus 
deployment in the summer of 2023. 

CTE conducted route modeling for RMTD. For analysis inputs, CTE used bus 
and charger specification data, RMTD’s current service plan, and GPS data 
collected from five GILLIG 35’ buses running blocks on specified routes. The 
results of the modeling determined that the GILLIG BEBs will be most efficiently 
deployed on weekday service routes for eight-hour blocks. CTE also conducted 
rate modeling and charge modeling analyses to determine RMTD’s charging 
requirements, optimal fueling windows, and estimated fuel cost. 

CTE has conducted testing to validate the performance of the GILLIG BEBs 
and charging with a temporary eSkid charger from ChargePoint; using the 
permanent ChargePoint chargers has been put on hold while Rockford builds 
infrastructure required to meet fire suppression concerns from the local fire 
department. CTE is currently providing Key Performance Indicator data analysis 
services for one year after initial deployment.

Rockford Mass Transit District Battery 
Electric Bus Deployment

Overview
Project Duration: Nov. 2021 - Dec. 2023

CTE Project Value: $170,000

CTE Staff
Erik Bigelow, Senior Project Manager

Robert Kasse, Engineering Consultant

Maggie Pears, Lead Managing Associate 

Rebecka Moreno, Engineering Associate
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Client
Salem Area Mass Transit District (Cherriots)

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
Salem Area Mass Transit District (Cherriots) for a successful award under the 
Federal Transit Administration’s (FTA) Low or No Emission Vehicle Program 
(Low-No) in 2020 and 2021. CTE is working with Cherriots to deploy ten battery 
electric buses (BEBs) with depot and inductive on-route charging in order to 
transition Route 11 to 100% zero-emission buses (ZEB). Cherriots intent is to 
provide emission-reduction benefits to the Route 11 corridor, which includes 
critical support services for populations at high risk due to poor air quality. 

CTE assisted Cherriots with the procurement of ten 40’ battery electric 
transit buses from GILLIG. In January 2021, CTE completed a requirements 
analysis involving data collection, block feasibility analyses, charge modeling, 
and rate modeling to inform technical specifications, operational planning, 
and preliminary fuel cost estimates for the first five GILLLIG battery electric 
buses, which will operate from the Del Webb Transit Facility. CTE helped 
Cherriots select a charger configuration in the procurement process to install 
depot charging equipment that will support the full deployment.  Additionally, 
CTE conducted charge modeling with inductive on-route chargers to inform 
operational planning of Cherriots’ Route 11. In February 2022, CTE completed 
a second round of requirements analysis for the second five GILLIG buses to 
inform battery configuration, route planning, and charger setup for the Keizer 
Transit Center.

CTE assisted Cherriots in finalizing bus configuration prebuild and supported 
oversight of bus build, delivery, and operations planning. Cherriots received 
the ten GILLIG BEBs in June 2023, yet due to construction delays at the Del 
Webb Transit Facility and Keizer Transit Center, revenue service is anticipated 
in Quarter 1 of 2024. Infrastructure construction for three Induct EV wireless 
chargers at Keizer Transit Center began in August 2023. CTE’s project team is 
providing project management support for infrastructure construction meetings 
and navigating delays due to land use issues at Del Webb Transit Facility. Post-
deployment, CTE will track vehicle performance, furnishing monthly KPI 
reports to Cherriots. This is anticipated to begin in Q1 2024. 

Salem Area Mass Transit District 
Battery Electric Bus Deployment

Overview
Project Duration: Sept. 2020 - Mar. 2025

Project Value: $14,450,581

CTE Project Value: $512,000

CTE Staff
Erik Bigelow, Senior Project Manager

Cynthia Gibson, Project Manager

Alli Johnston, Engineering Associate

Aaron Wright, Managing Associate
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Client
Santa Cruz Metropolitan Transit District (METRO)

Project Description
The Center for Transportation and the Environment (CTE) partnered with Santa 
Cruz Metropolitan Transit District (METRO) for a successful award under the 
Federal Transit Administration’s (FTA) Low or No Emission Vehicle Program 
(Low-No). The original project scope included the deployment of three battery 
electric coach buses to operate on METRO’s Highway 17 Express route. 

In the Low-No grant, METRO named Build Your Dreams Auto Co. (BYD) as a 
project partner to manufacture and deliver three 45’ BYD C10 battery electric 
coach buses. Through a series of route modeling conducted by CTE and an 
onsite demonstration of the C10 bus, it was determined that the BYD C10 was 
unable to meet the requirements set forth by METRO and the project was put 
on hold. After more than two years on hold, in September 2020, FTA agreed 
to allow METRO to proceed with the Low-No project by issuing a Request for 
Proposals (RFP). METRO decided against the RFP and chose instead to procure 
40’ Proterra BEBs for use on the Highway 17 route. 

METRO currently has 40’ Proterra BEBs in the fleet that run on other routes. 
METRO conducted a test run of the Proterra BEBs on the Highway 17 route; the 
results confirmed the buses met METRO’s performance requirements. In order 
to move forward with procuring 40’ Proterra BEBs instead of conducting an RFP 
for the originally agreed upon 45’ coach buses, METRO needed to present a case 
to FTA in defense of this decision. CTE helped METRO compile evidence to 
support this effort. FTA responded and granted METRO permission to change 
the procurement.  In August 2022, METRO made the decision to procure 40’ 
GILLIG BEBs instead of Proterra BEBs—the agency had enough funding for five 
instead of the originally planned three electric buses. As of August 2023, all of the 
GILLIG BEBs have been delivered to METRO.

In September 2023 CTE will conduct validation testing to ensure the buses 
demonstrate full operational capability. After the buses are deployed in revenue 
service, CTE will collect operational data to measure and report actual energy 
savings, cost savings, and emissions reductions from revenue service. The data 
will be used to generate a series of key performance indicators (KPIs) to validate 
that METRO’s BEBs are meeting performance goals and are achieving the 
expected benefits. CTE will present KPI results to METRO for a year following 
bus deployment.

Santa Cruz METRO Zero-Emission 
Bus Deployment

Overview
Project Duration: Jan. 2017 - Aug. 2024

Project Value: $3,810,348

CTE Project Value: $446,600

CTE Staff
Steve Clermont, Senior Project Manager

Emily Price, Project Manager

Maggie Maddrey, Managing Consultant
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Client
SouthWest Transit (SWT)

Project Description
The Center for Transportation and the Environment (CTE) is supporting 
SouthWest Transit (SWT) in the deployment of four 45’ MCI battery electric 
coaches and six battery electric cutaways. CTE will conduct bus, charger, 
and utility cost modeling, develop bus and charger specifications, conduct a 
Request for Proposals process for cutaways, conduct performance validation 
testing, provide 12 months of key performance indicator reporting, and 
monitor project risks, requirements, and schedule.

SWT received funding through the Federal Transit Administration’s (FTA) 
2022 Low or No Emissions Vehicle Program (Low-No). CTE has created a 
project schedule in coordination with the project team based on timelines 
and details of the charging infrastructure buildout and bus deployment. CTE 
is monitoring project risks, requirements, and scheduling during the initial 
startup of the project.  

SouthWest Transit Battery Electric 
Bus Deployment

Overview
Project Duration: May 2023 - Dec. 2027

CTE Project Value: $500,000

CTE Staff
Erik Bigelow, Senior Project Manager

Robert Kasse, Engineering Consultant
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Client
Spokane Transit Authority (STA)

Project Description
The Center for Transportation and the Environment (CTE) worked closely 
with the Spokane Transit Authority (STA) as it expanded its battery electric bus 
(BEB) fleet, performing modeling on various scenarios for BEB deployment on 
STA’s City Line. In addition, CTE performed rate modeling for City Line. These 
models enabled STA to select the best possible scenario for deploying their BEBs 
efficiently.

CTE performed engineering analysis and modeling services throughout the 
project, as well as project management. Analysis included identifying objectives, 
identifying load cases and assumptions, and analyzing battery and vehicle 
efficiency, battery degradation, and on-route efficiency based on a model of STA’s 
specific conditions.

CTE produced range estimates in different scenarios for different vehicles, 
routes, conditions, and loads. CTE furnished a final report detailing vehicle 
capabilities on STA’s blocks and the associated monthly costs related to both on-
route and depot charging for STA’s different possible charger setups. The report 
culminated with recommendations for charger mix in nominal and strenuous 
conditions, along with a cost breakdown per mile in each scenario.

CTE will continue its relationship with STA into 2024, performing similar 
analysis on the Monroe-Regal line, in preparation for deployment of additional 
zero-emission buses.

Spokane Transit Authority Battery Electric 
Bus Validation

Overview
Project Duration: Mar. 2021 - Sept. 2024

Project Value: $175,000

CTE Project Value: $155,000

CTE Staff
Kylie McCord, Senior Project Manager

Thomas Duke, Project Manager

Rebecka Moreno, Engineering Associate

Taylor Baldwin, Engineering Associate
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Client
The Central Midlands Regional Transit Authority (The COMET)

Project Description
The Center for Transportation and the Environment (CTE) partnered with The 
Central Midlands Regional Transit Authority (The COMET) for a successful 
award under the Federal Transit Administration’s (FTA) Low or No Emission 
Vehicle Program (Low-No). CTE is working with The COMET to deploy 
two New Flyer Xcelsior CHARGE (XE35) battery electric buses and two New 
Flyer 40’ Xcelsior (XHE40) fuel cell buses, along with the necessary charging 
equipment and hydrogen refueling infrastructure.

These buses will replace four 2016 Starcraft Allstar cutaway buses that are 
reaching the end of their useful life in 2023. The COMET is investing in both 
battery electric and fuel cell electric technologies and will deploy them on 
routes that fully utilize the advantages of each technology. By deploying these 
buses, not only will The COMET reduce local emissions, but it will also be able 
to establish the skills and familiarity necessary to expand its zero-emission fleet 
and continue to work toward Columbia’s goal of improved air quality.

CTE is currently providing project management oversight during the design 
and development of the hydrogen refueling infrastructure and the deployment 
of New Flyer buses. CTE facilitates weekly meetings with the project team 
(The COMET, New Flyer, Linde, Fluitron, and MSI construction) and manages 
the project planning activities including subcontractor agreement executions. 
As of Q3 2023, CTE is working with The COMET to finalize the drawings 
for the charging equipment and hydrogen refueling infrastructure. Once the 
drawings are completed, they will be submitted to the City of Columbia before 
MSI can begin construction. The infrastructure and buses will be deployed in 
January 2024.

The COMET Zero-Emission 
Bus Deployment

Overview
Project Duration: Oct. 2021 - Jun. 2024

Project Value: $4,974,549

CTE Project Value: $439,800

CTE Staff
Steve Clermont, Senior Project Manager

Chase Stell, Project Manager

Njeri Bennett, Engineering Associate
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Client
University of Michigan

Project Description
The Center for Transportation and the Environment’s (CTE) scope includes bus 
modeling, route simulation, charge modeling, rate modeling, and confirmation 
of the technical specifications for the one 60’ and three 40’ New Flyer buses as 
well as four Siemens chargers recently acquired by the University of Michigan. 
CTE is tasked with validating the performance and operation of the buses and 
chargers through our performance validation approach. Additionally, CTE will 
develop and report on key performance indicators (KPIs) monthly for a period 
of one year beginning in September 2023.

Expansion and transition planning will review available battery electric bus 
(BEB), fuel cell electric bus (FCEB), and renewable diesel technologies to assess 
applicable bus and paratransit configurations that would be appropriate for 
the University’s service for each of five scenarios: Depot-Charged BEBs, Depot 
& On-Route-Charged BEBs, FCEBs, mixed fleet of Depot-Charged BEBs and 
FCEBs, and a renewable diesel fleet. CTE will develop approximate fleet cost 
estimates for each scenario to include any necessary footprint expansion or 
additional fleet needs to operate at current service levels.

CTE has conducted route modeling for the University of Michigan team using 
bus specification data, Michigan’s current service plan, and GPS data collected 
from an existing diesel bus running blocks on specified routes. The results of 
the modeling determined that the 40’ New Flyer BEBs will be able to complete 
the majority of Michigan’s intended routes for the Fall 2023 service, while the 
number of route options for the 60’ BEBs is significantly more limited.

CTE has also conducted testing to validate the performance of the New Flyer 
BEBs on Michigan’s routes and the charging with Siemens depot chargers.  
Results of the testing indicated that both the 40’ and 60’ buses have lower tractive 
energy consumption than predicted by the modeling results, thus expected 
service range is longer. 

University of Michigan Zero-Emission 
Bus Consulting

Overview
Project Duration: May 2023 - Dec. 2024

CTE Project Value: $293,200

CTE Staff
Erik Bigelow, Senior Project Manager

Robert Kasse, Engineering Consultant

Jackson Danis, Lead Engineering Associate
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Client
Utah Transit Authority (UTA)

Project Description
The Center for Transportation and the Environment (CTE) partnered with the 
Utah Transit Authority (UTA) for a successful award under the Federal Transit 
Administration’s (FTA) 2021 Low or No Emission Vehicle Program (Low-No). 
CTE is working with UTA to deploy 10 Ford E-Transit vans into microtransit 
service in Tooele, Utah. The goal of this project is to provide an equivalent 
service with electric vehicles that leverages the successful deployment of UTA’s 
microtransit service elsewhere in its service territory.

CTE assisted UTA in the development of a strategy for charging the electric 
vehicles to meet the microtransit service requirements. UTA expects to operate 
the vehicles up to 200 miles per day and will need a flexible mid-day charging 
strategy to provide this service. UTA has installed ten Level 2 chargers at the 
depot where the vehicles park overnight, and is currently installing two  
ABB 150 kW plug-in chargers at another location for the vehicles to access  
while in service. 

CTE estimated the expected fuel economy and range of the vehicles under 
various operating conditions as well as the charging requirements necessary 
to meet UTA’s service needs. CTE developed a framework for determining 
the sensitivity of vehicle performance to different conditions, a critical piece 
of planning to deploy electric vehicles in on-demand service rather than fixed 
route service. CTE ultimately determined that under most scenarios the vehicles 
will not require mid-day charging, but under challenging operating conditions, 
drivers will need to use the fast chargers during their lunch break. 

CTE will evaluate the performance of the vehicles after the ABB 150 kW chargers 
are commissioned to measure the performance of the electric vehicles and 
chargers. The vehicles are in service, and the evaluation is planned to begin in 
October 2023.

Utah Transit Authority On-Demand 
Electrification Support and Evaluation

Overview
Project Duration: May 2022 - Dec. 2023

CTE Project Value: $50,000

CTE Staff
Erik Bigelow, Senior Project Manager

Alison Smyth, Project Manager

Jackson Danis, Lead Engineering Associate

Rebecka Moreno, Engineering Associate 
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Client
Valley Regional Transit (VRT)

Project Description
Valley Regional Transit (VRT), a public transit agency serving the metropolitan 
area of Boise, Idaho, partnered with the Center for Transportation and the 
Environment (CTE) and Jacobs on a successful award under the Federal Transit 
Administration’s 2022 Low or No Emission Vehicle Program (Low-No). VRT 
will deploy eight 35’ GILLIG battery electric buses (BEBs), four Heliox depot 
chargers, and eight Heliox overhead chargers.

This deployment is the next phase of VRT’s initiative to expand the size of 
its electric bus and charger fleet in an effort to reduce fleetwide emissions 
and improve rider experience. The deployment will occur alongside the 
redevelopment of State Street, which is a major transit corridor in Boise. The 
eight BEBs purchased via this project will join twelve other BEBs currently 
operated by VRT.

CTE led a Project Kickoff event in Boise on May 9th and 10th. During this 
event, CTE hosted workshops regarding the project’s scope, objectives, and 
schedule with key project partners. Additionally, CTE collected GPS data on 
the routes that VRT is targeting for BEB deployment. Following the event, 
CTE delivered a Project Workbook, which documents the project’s key details. 
In June and July, CTE completed analyses of VRT routes and of the agency’s 
existing BEB fleet to project the energy efficiencies of future BEBs servicing 
VRT routes under various operating conditions. These analyses culminated 
in the creation and presentation of a study that anticipated the feasibility 
of electric buses with various configurations operating on VRT’s routes. In 
August, CTE performed modeling work to assess the viability of VRT’s planned 
on-route charging network and to predict the costs of fueling a fully electric 
VRT fleet via the network. The results of this modeling work will enable CTE 
to develop bus and charger specifications for VRT.

When the project’s BEBs are deployed in early 2025, CTE will perform 
validation testing in order to verify that the equipment delivered matches its 
expected performance. This validation work will inform the development, 
collection, and reporting of key performance indicators for twelve months.

CTE will deliver a final report on the project shortly before it concludes in 
early-to-mid 2026.

Valley Regional Transit 
‘Electrifying Boise’ Project

Overview
Project Duration: Jan. 2023 - Sept. 2026

Project Value: $20,000,000

CTE Project Value: $570,000

CTE Staff
Todd Walton, Senior Project Manager

Cynthia Gibson, Project Manager

Will Handke, Lead Managing Associate 
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Client
VIA Metropolitan Transit (VIA)

Project Description
The Center for Transportation and the Environment (CTE) partnered with VIA 
Metropolitan Transit (VIA) for a successful award under the Federal Transit 
Administration’s (FTA) Low or No Emission Vehicle Program (Low-No) in 
FY 2017. This award provides funding to replace eight Compressed Natural 
Gas (CNG) fueled buses with eight battery electric buses (BEBs). The original 
project was for the procurement of 35’ buses for VIA’s 301 route. Due to service 
eliminations in late 2020, VIA restarted the procurement process. In March 
2021, VIA’s Board authorized the purchase of eight 40’ GILLIG buses, following 
specification evaluation by CTE. 

CTE presented a block feasibility analysis in June 2022 to help identify current 
blocks and routes feasible for BEB operation. In October 2022, CTE presented 
an updated rate analysis to show the magnitude of potential cost per mile and 
monthly utility bills across different charging and rate scenarios. In November 
2021, a charger contract was awarded to ChargePoint; an extension was filed and 
approved for March 2023. CTE provided support for charging infrastructure site 
build, charger installation, and commissioning, all of which was completed in 
February 2023. 

Inspection of high-voltage components for VIA’s pilot bus build at GILLIG 
was subcontracted through CTE and completed in November 2022. CTE also 
collaborated with VIA to subcontract high-voltage safety training for key VIA 
staff in December 2022, and helped coordinate travel and contract logistics 
between VTC and the high-voltage trainer. 

VIA’s buses were delivered in December 2022, with bus commissioning and 
testing executed in March 2023. In April 2023, CTE visited VIA’s facility to 
conduct validation testing to confirm BEB capabilities. While onsite, CTE held a 
KPI workshop with the VIA team and stakeholders to determine KPI objectives, 
reporting goals, metrics, data needs, and responsibilities. VIA deployed two of 
the eight BEBs in June 2023. CTE delivered a limited combined June and July 
KPI Dashboard Presentation at the end of August 2023. Moreover, at the end 
of August VIA implemented a service change which resulted in six of the eight 
BEBs being deployed. CTE will deliver 12 full months of KPI reporting starting 
at the end of September 2023.

VIA Battery Electric 
Bus Deployment

Overview
Project Duration: Jan. 2018 - Jul. 2024

CTE Project Value: $419,680

CTE Staff
Erik Bigelow, Senior Project Manager

Alyssa Fritts, Managing Consultant

Aaron Wright, Managing Associate

Alli Johnston, Engineering Associate



Smart Deployment – Transit, Battery Electric 73

Client
Washington Metropolitan Area Transit Authority (WMATA)

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
Washington Metropolitan Area Transit Authority (WMATA) for a successful 
award under the Federal Transit Administration’s (FTA) Low or No Emission 
Vehicle Program (Low-No) in 2020. CTE is working with WMATA to deploy 
and incorporate two extended-range battery electric buses (BEBs) into the 
Metrobus fleet. This project is being completed in conjunction with a larger 
deployment at WMATA that is being managed by AECOM. CTE is assisting 
WMATA with the procurement of two 60’ battery electric transit buses 
from New Flyer (NF), two overhead depot chargers, and associated facility 
infrastructure. CTE prepared and delivered a project management plan to 
WMATA in February 2021.

CTE finalized the requirements analysis activities related to WMATA’s BEB 
deployment after updating the analysis based on WMATA’s feedback and 
BEB implementation strategy. The requirements analysis identified block 
combinations achievable by the 60’ NF BEBs being procured by WMATA. 

CTE and WMATA finalized the refinement of WMATA’s BEB Key Performance 
Indicators (KPIs) of interest and associated KPI reporting, dashboard 
visualizations, and metric definitions. CTE has provided example KPI reports, 
sample KPI data collection sheets, and KPI monthly baseline fleet input 
documents. CTE began developing and populating the WMATA KPI analytics 
dashboard for KPI reporting. Project teams are finalizing the data transfer 
streams and responsibilities for KPI reporting.

WMATA’s two 60’ BEBs were delivered in summer 2023. This was a delay 
from the original schedule due to a NF recall. CTE and WMATA finalized the 
validation test plan which will be conducted after the BEB and chargers have 
been commissioned to confirm specifications and route performance. The 
buses are expected to enter service in November 2023. CTE is currently working 
with WMATA to modify the agreement’s scope to provide technical support to 
WMATA in setting up and validating an internal dashboard for tracking BEB 
performance. This will facilitate continued tracking by WMATA of the BEB 
performance after the CTE agreement ends. 

WMATA Battery Electric 
Bus Deployment

Overview
Project Duration: Oct. 2020 - Jan. 2024

Project Value: $4,162,472

CTE Project Value: $375,000

CTE Staff
Kylie McCord, Senior Project Manager

Leslie Eudy, Project Manager

Jackson Danis, Engineering Associate

Aaron Wright, Managing Associate
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Client
Champaign-Urbana Mass Transit District (MTD)

Project Description
The Center for Transportation and the Environment (CTE) is working with 
Champaign-Urbana Mass Transit District (MTD) to deploy their first ten 40’ 
fuel cell electric buses (FCEBs) and provide support in data reporting and 
operations, which includes continuing on-going support and data reporting for 
MTD’s current 60’ FCEBs. In addition, CTE and Transworld Associates (TWA) 
are supporting MTD in the bus procurement and build of the 40’ FCEBs. TWA 
is providing inspection quality assurance and quality control inspection services 
throughout the bus build. 

At the start of the project, in December 2022, CTE, MTD, and TWA attended 
the pre-production meeting at New Flyer in Anniston, AL to review the technical 
summary and bus contract and warranty for the 40’ FCEBs and tour New Flyer’s 
Visitor Innovation Center and plant. 

CTE is currently generating monthly Key Performance Indicator (KPI) reports 
for MTD’s current fleet. These reports include metrics on bus and hydrogen 
station performance and environmental impacts, which help MTD to effectively 
prepare for the deployment of the 40’ FCEBs. CTE recently developed a 
dashboard to easily stream this data; this dashboard compiles existing data 
streams to summarize fleet and station performance over time to provide MTD 
with a performance overview and progress report of their fleet operations. This 
dashboard is currently being finalized and will be maintained throughout the 
duration of the project. 

CTE is working with Trillium, MTD’s hydrogen fueling station operator, to 
prepare for meeting MTD’s expected fueling needs for their current fleet and 
ten buses in manufacturing. CTE is also supporting MTD and Trillium in 
minimizing on-site hydrogen production costs by utilizing the new solar array 
implemented in October 2022 as much as possible.  

MTD’s 40’ FCEBs are in production; TWA is currently on-site at New Flyer 
to inspect the FCEBs as they travel through the production line. CTE is 
coordinating weekly calls with MTD, TWA, and New Flyer to discuss bus build 
and inspection updates and track all action items as needed. 

Champaign-Urbana MTD Hydrogen 
Fuel Cell Electric Bus Deployment

Overview
Project Duration: Dec. 2022 - Jun. 2024

CTE Project Value: $254,500

CTE Staff
Jaimie Levin, Senior Project Manager

Alison Smyth, Lead Eng. Consultant

Yeshasvi Mahadev, Engineering Consultant

Shannon Russell, Managing Associate
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Client
Champaign-Urbana Mass Transit District (MTD)

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
Champaign-Urbana Mass Transit District (MTD) for a successful award 
under the 2017 Federal Transit Administration’s (FTA) Low or No Emission 
Vehicle Program (Low-No). CTE worked with MTD to deploy two 60’ fuel 
cell electric buses (FCEBs), retrofit the maintenance facility to accommodate 
hydrogen-powered vehicles, and construct a fueling station that includes a 1 
MW electrolyzer for on-site production. These buses are the first commercial 
articulated FCEBs in the United States.

At the start of the project, CTE worked with MTD to establish a project 
management plan that summarized tasks and deliverables for the project’s full 
timeline, including vehicle procurement and station construction. CTE provided 
project management support throughout the deployment. 

From a technical support standpoint, CTE assisted MTD with developing a 
contract for the buses, including the vehicle specifications. CTE also drafted the 
Request for Proposals for the fueling station and participated in the evaluation 
process for the proposals, which resulted in MTD selecting Trillium to design 
and build the hydrogen fueling station. Trillium will also perform operations and 
maintenance services for MTD for three years after station acceptance. During 
manufacturing, CTE and Transworld Associates LLC oversaw quality control 
inspections for the vehicles.

Both FCEBs have been delivered to MTD, the maintenance facility upgrade is 
complete, the fueling station is accepted, and the buses have been placed into 
revenue service. CTE provided eight months of Key Performance Indicator data 
reporting services and data training and resources to MTD staff. 

MTD implemented a solar array at their station that went online in October 
2022, reducing the agency’s emissions and cost to produce hydrogen.

Champaign-Urbana MTD Hydrogen Fuel Cell Electric Bus 
Deployment and Infrastructure Development

Overview
Project Duration: Apr. 2018 - Jun. 2023

Project Value: $14,264,800

CTE Project Value: $552,625

CTE Staff
Jaimie Levin, Senior Project Manager

Alison Smyth, Lead Eng. Consultant

Yeshasvi Mahadev, Engineering Consultant

Shannon Russell, Managing Associate



78Smart Deployment - Transit, Fuel Cell 

Client
Community Transit

Project Description
The Center for Transportation and the Environment (CTE) has partnered with 
Community Transit in Everett, Washington, to provide consulting services for 
the procurement of a mobile hydrogen refueling solution to support a pilot New 
Flyer fuel cell electric bus (FCEB) deployment. 

To understand Community Transit’s fueling requirements, CTE evaluated the 
required energy of planned testing service for the pilot FCEB, including test duty 
cycles, service routing, and passenger and auxiliary loading requirements. CTE 
performed a hydrogen fueling station analysis using the agency’s operational 
parameters, as well as learnings from other hydrogen infrastructure projects. 
CTE developed an estimate for infrastructure requirements, mobility, and 
footprint of a hydrogen refueling solution, based on the average fill per day that 
Community Transit can expect once the pilot bus is deployed in testing. These 
requirements fed a technical specifications document suiting the deployment 
of a single pilot FCEB. These fueling specifications were included in the mobile 
hydrogen fueling solution Request for Proposals that Community Transit wrote 
and published in 2023. CTE also developed best practices and recommendations 
that will inform future hydrogen infrastructure procurement documentation. 

CTE also independently verified the findings of Community Transit’s 
Zero-Emission Bus (ZEB) Feasibility Study. CTE drafted its findings in a 
narrative-form document that provides independent verification of the 
present conclusions, and workshopped the assumptions and calculations that 
required re-evaluation. CTE developed an updated vehicle and infrastructure 
procurement and an Operations and Maintenance cost assessment, based on 
modified procurement schedules and updated service requirements. 

Throughout the project, CTE also provided project management support,  
and ZEB-related consulting as required by Community Transit.

Community Transit Hydrogen Fuel Cell 
Infrastructure Pilot

Overview
Project Duration: Mar. 2023 - Dec. 2023

Project Value: $76,214

CTE Staff
Savannah Gupton, Senior Project Manager

Yeshasvi Mahadev, Project Manager

Alder Young, Engineering Associate



79Smart Deployment - Transit, Fuel Cell 

Client
Community Transit

Project Description
The Center for Transportation and the Environment (CTE) has partnered 
with Community Transit in Everett, Washington to plan, deploy, and manage 
a performance-monitoring and validation program for the agency’s zero-
emission bus (ZEB) pilot program. In Phase 1 of the project, CTE worked 
with Community Transit to develop and implement a test plan to evaluate the 
performance of one leased BYD 40’ battery electric bus (BEB) for an estimated 
eight months. Phase 1 will inform the agency’s future validation testing methods, 
data collection, and performance reporting processes. In Phase 2 of the project, 
CTE will develop an updated validation test plan to implement on Community 
Transit’s newly purchased GILLIG 40’ BEB and New Flyer 40’ Fuel Cell Electric 
Bus (FCEB). Phase 2 will continue the performance evaluation methods and 
procedures of Phase 1 while adding validation metrics for fuel cell technology to 
support the transition to the next phase of the agency’s ZEB pilot program and, 
ultimately, their technology selection/fleet ratio.

Under Phase 1 of the project, CTE conducted regular workshops with the project 
team, agency staff, and other stakeholders to develop a comprehensive test 
plan and a list of Key Performance Indicators (KPIs) that will help Community 
Transit validate the operating model for their buses. CTE is currently collecting 
operational data from the pilot test plan execution and is compiling them into 
monthly KPI reports. At the conclusion of this phase, CTE will produce a final 
report with key findings and recommendations.

In Phase 2 of the project, CTE will modify the pilot test plan with lessons learned 
from Phase 1 and develop an approach to compare the performance metrics 
for the GILLIG BEB and the New Flyer FCEB, which will allow for an effective 
comparison of the two zero-emission technologies to meet Community Transit’s 
operational requirements. CTE will also train Community Transit staff to collect 
and analyze KPI metrics and periodically report findings. 

Throughout the project, CTE will provide project management support, and 
provide zero-emission bus-related consulting as required by Community Transit.

Community Transit Zero-Emission 
Bus Pilot Project

Overview
Project Duration: Jan. 2023 - Jun. 2024

Project Value:  
$141097.28 (Phase 1) 
$36,009.20 (Phase 2)

CTE Staff
Savannah Gupton, Senior Project Manager

Yeshasvi Mahadev, Project Manager

Alder Young, Engineering Associate
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Client
Foothill Transit

Project Description
Foothill Transit, in West Covina, California, awarded a contract to the Center for 
Transportation and the Environment (CTE) to provide project management and 
technical consulting services on a fuel cell electric bus (FCEB) procurement. CTE 
is supporting the design and build of a hydrogen fueling station at the Pomona 
Operation and Maintenance Facility for an initial deployment of 33 FCEBs.

CTE completed an analysis that considered Foothill Transit’s operations and 
expected performance of FCEBs to determine projected hydrogen consumption. 
The results from the analysis along with a review of the layout, logistics, 
vehicle flows, and schedule of activities at the Pomona facility informed the 
specifications included in the RFP document for the hydrogen fueling station. 
CTE developed scopes of work and specifications in support of Foothill Transit’s 
procurement department for the design and build of the hydrogen fueling station 
and also the design of required maintenance facility upgrades to accommodate 
FCEBs. CTE supported Foothill Transit during the procurements by responding 
to vendor questions and providing technical support during evaluations. As 
part of the technical support provided to the agency, CTE completed a detailed 
review of project technical documents—such as drawings and specifications—
by utilizing industry best practices, past lessons learned, and familiarity with 
applicable codes and standards. CTE provided oversight throughout the design 
and construction processes. During a recent performance test conducted by 
station developer Clean Energy, Foothill Transit successfully refueled 18 fuel 
cell buses back-to-back in a 90-minute timeframe. This was accomplished by 
utilizing two dispensers simultaneously, showcasing the station’s redundancy and 
commitment to seamless refueling operations.

CTE also supported Foothill Transit by developing the technical specifications 
necessary to secure a temporary fueling solution. CTE assisted Foothill Transit 
with the development of the technical specifications for the FCEB procurement, 
and provided inspection services for the first bus to ensure all quality standards 
were met throughout bus production. CTE also supported Foothill Transit in 
identifying funding sources to support future zero-emission bus deployments 
as well as contributing to proposals to funding programs of interest. CTE is 
currently collaborating with Foothill Transit and station provider Clean Energy 
to develop a first responder training program. 

Foothill Transit Hydrogen Refueling Station 
and Fuel Cell Electric Bus Procurement

Overview
Project Duration: Dec. 2020 - Sept. 2023

Project Value: $533,448

CTE Project Value: $508,448

CTE Staff
Jaimie Levin, Senior Project Manager

Aydin Manouchehri, Project Manager

Julia Schultz, Engineering Associate
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Client
Gold Coast Transit District (GCTD)

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
Gold Coast Transit District (GCTD) for a successful award under the Federal 
Transit Administration’s (FTA) 2022 Low or No Emission Vehicle Program 
(Low-No). CTE is working with GCTD to deploy five 40’ New Flyer hydrogen 
fuel cell electric buses (FCEB), a hydrogen fueling station that will be able to 
support 50 buses, and maintenance facility upgrades to add hydrogen detection 
and alarming capabilities. The five New Flyer  FCEBs in this project will replace 
GCTD’s aging CNG buses that are at or near the end of their useful lives. By 
replacing aging fleet vehicles with the New Flyer FCEBs, GCTD will improve 
both route efficiency and provide direct air quality benefits to the surrounding 
community.  CTE will provide technical project management and support. CTE 
will support GCTD in issuing an RFP for the hydrogen fueling infrastructure 
and an RFP for the facility upgrades. 

The goal of this project is to directly mitigate climate change impacts and to 
benefit GCTD’s community by replacing GHG emitting CNG buses with zero-
emission FCEBs. This project supports the City of Oxnard’s Climate Action & 
Adaptation Plan. GCTD is in compliance with and committed to meeting all 
requirements of California’s Innovative Clean Transit (ICT) Regulation, which 
requires transit agencies in California to fully transition their fleets to 
 zero-emission vehicles by 2040. This project also allows GCTD to easily expand 
its fleet of zero-emission buses since the hydrogen fueling station will support up 
to 50 buses.

CTE traveled to Ventura County, CA in May of 2023 for the GCTD project 
kickoff. The project kickoff included the Bus Procurement Workshop, Hydrogen 
Facilities Workshop, and the Stakeholder Engagement Workshop. 

CTE and GCTD began bus procurement and infrastructure activities in June of 
2023. GCTD will acquire the New Flyer  FCEBs off the California State contract. 
New Flyer  provided a FCEB proposal and technical specification. CTE and 
GCTD are collaborating on the development of an infrastructure request for 
proposal (RFP), which is expected to be published at the end of September 2023.

The project is anticipated to be completed in the second quarter of 2026. The 
current project timeline includes eight phases: Project Planning & Initiation; 
Bus Procurement & Build; Infrastructure Procurement, Design & Build; Bus 
& Infrastructure Deployment; Deployment Validation and Key Performance 
Indicators; Project Close-Out; and Project Management, Administration, 
Reporting, and Control.

Gold Coast Transit District 
Fuel Cell Bus Deployment

Overview
Project Duration: Jan. 2023 - Jun. 2026

Project Value: $16,558,347

CTE Project Value: $564,000

CTE Staff
Savannah Gupton, Senior Project Manager

Chase Stell, Project Manager

Soniya Bhagat, Engineering Associate

Aaron Wright, Managing Associate
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Client
Golden Empire Transit District (GETD)

Project Description
Golden Empire Transit District (GETD) contracted the Center for 
Transportation and the Environment (CTE) to provide consulting services for 
the procurement of a hydrogen refueling station to support five New Flyer fuel 
cell electric buses (FCEBs), with plans to purchase up to 10 more. 

To understand GETD’s fueling requirements, CTE performed a hydrogen 
fueling station analysis using empirical New Flyer fuel efficiency data and GETD 
operational parameters. CTE determined the average fill per bus that GETD can 
expect once the buses are deployed into service. These fueling specifications were 
included in the hydrogen fueling station Request for Proposals (RFP) that CTE 
developed for GETD. 

CTE managed the RFP process including development, release, Q&A response, 
and proposer interviews. CTE also supported the proposal evaluation  
process. GETD selected FirstElement Fuel as the station provider and first  
transit station client.   

Due to expiring grant funds, GETD’s order of the first five FCEBs was placed 
prior to the station procurement process. The buses arrived in summer 2021, and 
the station commissioning was completed at the end of November 2022. GETD 
secured a temporary fueling solution during the interim period before the station 
was built. CTE developed an interim fueling RFP for GETD and assisted in the 
vendor selection process. GETD selected Air Products to provide interim fueling 
until the permanent station was completed. 

CTE provided project management oversight during the station design and 
build. CTE facilitated weekly meetings with the project team (FirstElement 
Fuel, their subcontractors, and GETD), managed action items, and worked 
to maintain the project schedule. Equipment installation was completed in 
September 2022. The grand opening of the hydrogen bus fueling facility 
occurred in early November 2022. CTE led a team of individuals in providing 
GETD staff and the local fire department with training in November 2022. 
Training covered hydrogen as a fuel, as well as general considerations from the 
Emergency Response Plan completed by GETD. In Q1 of 2023, CTE assisted 
GETD in resolving a series of ongoing operational issues with the fueling  
facility and accumulated many lessons learned to be utilized on similar 
deployments in the future. 

Golden Empire Transit District Hydrogen 
Refueling Station and Consulting Services

Overview
Project Duration: Oct. 2020 - Mar. 2023

Project Value: $20,000,000

CTE Project Value: $321,424

CTE Staff
Jaimie Levin, Senior Project Manager

Aydin Manouchehri, Project Manager

Njeri Bennett, Engineering Associate
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Client
Humboldt Transit Authority (HTA)

Project Description
The Center for Transportation and the Environment (CTE) has partnered with 
Humboldt Transit Authority (HTA) and Schatz Energy Research Center (SERC) 
to provide consulting services for the procurement of a hydrogen fueling station 
located at the HTA depot and eleven pilot fuel cell electric buses (FCEBs). HTA 
has developed a plan to transition their bus fleet to a 100% hydrogen fuel cell 
fleet by 2040. HTA received a grant from the Transit and Intercity Rail Capital 
Program (TIRCP) which will fund the beginning of the transition to a hydrogen 
fleet with the construction of the fueling station and purchase of the pilot buses.

In addition to running their existing routes with FCEBs, HTA will deploy a new 
route between Eureka and Ukiah. This route will be approximately 330 miles 
round-trip, making it the longest transit route ever performed by a FCEB. In 
order to perform this strenuous service, HTA and CTE have worked with New 
Flyer to order the production of eleven 40’ Xcelsior CHARGE FCEBs with extra 
fuel tanks for extended range and a new Siemens ELFA 3 drive system, which 
will allow the bus to overcome the steep grades of the route. CTE will join HTA 
and SERC on site in New Flyer’s production center in November 2023 to finalize 
the bus specifications, safety features, and configurable options. The first bus is 
scheduled for delivery in Q4 2024.

CTE is currently assisting HTA in developing a request for qualifications (RFQ) 
for the design and build of a hydrogen station at HTA’s depot. CTE developed the 
outline and structure of the RFQ based on previous experience with hydrogen 
station request for proposals (RFPs) and developed qualification criteria 
including financial stability, previous hydrogen technology experience, and prior 
transit experience. Once the RFQ is released, CTE will lead the development of 
the RFP for the hydrogen station design and build.

CTE will work with HTA to create RFPs for the design and construction of 
hydrogen safety and detection upgrades to HTA’s maintenance bays. CTE will 
then supervise the process, including reviewing drawing and permitting, and 
overseeing construction.

Humboldt Transit Authority 
TIRCP Hydrogen Project

Overview
Project Duration: May 2023 - Jan. 2025

Project Value: $874,100

CTE Project Value: $623,712

CTE Staff
Jaimie Levin, Senior Project Manager

PJ Callahan, Project Manager

Aydin Manouchehri, Lead Eng. Consultant

Alder Young, Engineering Associate
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Client
North County Transit District (NCTD)

Project Description
The Center for Transportation and the Environment (CTE) was subcontracted 
by STV to provide technical support for North County Transit District (NCTD)’s 
hydrogen fueling station procurement.

CTE used the results of the Zero-Emission Bus modeling analysis of bus 
operations and NCTD’s operating logistics to define hydrogen fueling station 
requirements. CTE prepared a requirements document identifying station 
characteristics and input variables. These included: daily throughput, fill 
quantities, fill rates (bus refueling speed), fueling window, days of backup supply, 
available real estate and square footage for station equipment, dispenser locations 
relative to existing fueling; utility services (electrical), backup generation to 
operate pumps/compressors, maintenance service contract, etc. CTE provided 
STV and NCTD with an analysis of liquid and gaseous hydrogen fueling options. 
STV then generated conceptual design documents for each option with support 
from CTE. CTE and STV used deliverables from this phase to educate NCTD on 
the feasibility of hydrogen fueling options and NCTD used this information to 
determine the scope of their Request for Proposals (RFP).

CTE also provided support to STV in the development of the RFP document 
and supported STV as they managed the RFP process. CTE participated in 
the proposer clarifications and Q&A, and provided technical assistance and 
recommendation to NCTD during their vendor evaluation and selection.

For Task 2, CTE will be available as subject matter experts to provide as needed 
technical assistance during the design, construction, and commissioning phases 
of the project. As of September of 2023, ongoing technical support is made 
available upon request to Carla Cunningham by way of STV. 

North County Transit District 
H2 Fueling Station

Overview
Project Duration: May 2019 - Dec. 2023

Project Value: $224,480

CTE Project Value: $188,897

CTE Staff
Jaimie Levin, Senior Project Manager

Aydin Manouchehri, Project Manager

PJ Callahan, Lead Engineering Consultant
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Client
San Mateo County Transit District (SamTrans)

Project Description
The San Mateo County Transit District (SamTrans) contracted the Center 
for Transportation and the Environment (CTE) in April 2022 to evaluate the 
feasibility of SamTrans deploying 10 demonstration hydrogen fuel cell electric 
buses (FCEBs). After CTE reported its findings to SamTrans in July 2022, the 
agency tasked CTE to evaluate the feasibility of SamTrans converting its entire 
North Base fleet to FCEBs. To complete these studies, CTE performed the 
following tasks: 

• Two site visits to the SamTrans’ North Base facility to determine the 
ideal location for the placement of interim and permanent hydrogen 
fueling stations and to determine the facility upgrades required to 
enable the safe maintenance and operation of FCEBs at North Base.

• A road test of a New Flyer FCEB on several SamTrans routes and an 
analysis of the data collected during the test to determine the fuel 
efficiency of future SamTrans FCEBs.

• A market survey of potential hydrogen fueling station suppliers. 

• A route feasibility and fuel needs analysis of multiple potential FCEB 
fleet-size scenarios.

• A lifecycle cost and requirements analysis of a transition to a  
full-FCEB North Base fleet.

CTE prepared and delivered a report to SamTrans regarding its analysis of a 
North Base FCEB transition in March 2023. SamTrans heavily utilized the 
report’s data and findings in a presentation to its board which recommended the 
full conversion of its North Base fleet to FCEB technology.

CTE also reviewed designs for the upgrade of North Base facilities for FCEB 
compatibility and supported the procurement of a fueling solution for SamTrans’ 
10-FCEB demo fleet. The process culminated in a project that will deploy a first-
of-its-kind integrated mobile liquid hydrogen station. 

In April 2023, SamTrans issued a new award to CTE to provide services including 
interim fueling solution deployment project management, bus performance 
validation, and facility modification support. As of August 2023, CTE has helped 
guide SamTrans towards the deployment of a hydrogen fueling station by the end 
of 2023 and its first FCEB fleet in early 2024. 

SamTrans Fuel Cell Electric Bus Feasibility 
Study & Deployment Support

Overview
Project Duration: Apr. 2022 - Dec. 2025

CTE Project Value: $320,463

CTE Staff
Jaimie Levin, Senior Project Manager

Alison Smyth, Lead Eng. Consultant

Aydin Manouchehri, Lead Eng. Consultant

Will Handke, Lead Managing Associate
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Client
Winnipeg Transit

Project Description
Winnipeg Transit (Winnipeg) contracted the Center for Transportation and 
the Environment (CTE) to assist with the procurement of a hydrogen refueling 
station (HRS) with electrolysis-based hydrogen production. The HRS will 
support the fueling needs of Winnipeg’s initial deployment of eight hydrogen fuel 
cell electric buses (FCEBs), which are due to enter service in 2024.

CTE and Winnipeg launched the project in January 2023. Initially, CTE reviewed 
prior work done by Winnipeg and its partners that evaluated the feasibility of 
the agency deploying an HRS with electrolysis-based hydrogen production. 
CTE verified the operational requirements of Winnipeg’s future FCEB fleet and 
suggested the most effective means of sharing those requirements with potential 
project partners.

CTE then translated those operational requirements into a slate of vendor 
qualifications intended to identify the most appropriate HRS-provider for 
Winnipeg. CTE applied those qualifications to a Request-for-Qualifications 
(RFQ) document, which Winnipeg issued in April 2023.

During RFQ development, CTE drafted detailed specifications to be included in 
the RFP that would be issued following the completion of the RFQ process. This 
documentation included details regarding Winnipeg’s FCEB-fleet’s operational 
requirements, FCEB specifications, HRS equipment specifications, data 
reporting requirements, and operations and maintenance service requirements.

CTE then helped Winnipeg to incorporate these specifications into the agency’s 
RFP document, to develop the agency’s proposal evaluation criteria, and to 
ensure that its eventual vendor contract will protect the agency from cost 
overruns and under-performance risks.

In August 2023, CTE supported Winnipeg by participating in proposer 
meetings, by assisting in crafting responses to proposer questions, and by 
providing technical and strategic advice to Winnipeg’s proposal team in response 
to statements and requests from proposers.

Winnipeg Transit Hydrogen Fueling and 
Production Station Procurement

Overview
Project Duration: Jan. 2023 - Jul. 2023

CTE Project Value: $53,939

CTE Staff
Jaimie Levin, Senior Project Manager

Alison Smyth, Lead Eng. Consultant

Aydin Manouchehri, Eng. Consultant

Will Handke, Lead Managing Associate
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Client
Albuquerque International Sunport (Sunport)

Project Description
The Center for Transportation and the Environment (CTE) partnered 
with Albuquerque International Sunport (Sunport) to support the airport’s 
procurement of 13 battery electric buses (BEBs), along with depot and on-route 
charging equipment, to serve Sunport’s rental car shuttle route. Sunport’s funding 
was through the Federal Aviation Administration (FAA), which required that 
each procurement be conducted through its own solicitation, so Sunport had 
annual procurements starting in 2021 and continuing over the next several years, 
with two or three buses being procured each year. CTE’s scope for this project 
included supporting Sunport on two requests for bids (RFBs)—one for three 
BEBs and the other for two BEBs—to run on Sunport’s rental car shuttle route.

CTE’s project scope consisted of an operational planning analysis and technical 
support for the BEB procurement. For the operational planning analysis, CTE 
conducted route, rate, and charge modeling of Sunport’s rental car shuttle route 
and determined the technical requirements of the buses and charging systems 
needed to meet Sunport’s operational requirements. The results of the analyses 
informed CTE’s technical support of the procurement. 

CTE developed the bus specifications for Sunport to include in the bus RFBs. 
CTE provided consulting support for the RFB solicitations, evaluation criteria, 
and evaluation process to address the nuances of battery electric technologies 
and the current state of the BEB market. CTE also helped Sunport’s proposal 
review team with deviations, clarifications, and questions from bidders 
responding to the RFBs. CTE completed the operational planning analysis and 
provided Sunport with bus specifications and evaluation criteria to include in 
Sunport’s RFBs for BEBs. The RFBs were advertised—only one bus manufacturer 
responded and was deemed non-responsive since the response did not comply 
with all of Sunport’s federal terms and conditions included in the RFB. CTE 
assisted Sunport in revising and reissuing the RFBs. In February 2023, the 
one response to the reissued RFB was also deemed unresponsive due to not 
complying with all of Sunport’s federal terms and conditions. In March 2023, the 
FAA decided to revoke Sunport’s grants for the purchase of the electric buses, 
officially closing out the project. Sunport is attempting to pursue new grants for 
the purchase of BEBs and hopes to continue working with CTE for assistance 
with RFB development in the future. 

Albuquerque International Sunport Electric 
Bus Procurement Support

Overview
Project Duration: Jan. 2022 - May 2023

CTE Project Value: $97,875

CTE Staff
Steve Clermont, Senior Project Manager

Maggie Maddrey, Managing Consultant
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Client
Anheuser-Busch InBev (Anheuser-Busch)

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
Anheuser-Busch InBev (Anheuser-Busch), BYD, and ENGIE to deploy battery 
electric delivery trucks and solar array under the California Air Resources 
Board’s (CARB) Zero- and Near-Zero-Emission Freight Facilities (ZANZEFF) 
program. As the prime recipient of the grant funding, CTE subcontracted 
with Anheuser-Busch as the fleet operator; BYD as the truck and charger 
manufacturer; and ENGIE as the infrastructure developer. The goal of this 
project was to successfully deploy 21 Class 8 battery electric delivery trucks out 
of three Anheuser-Busch (AB) distribution facilities in the greater Los Angeles 
area: Pomona, Sylmar (Los Angeles), and Beach Cities (Carson). In addition, the 
project included charging infrastructure and a 958 kW solar array at AB’s Beach 
Cities distribution facility.

CTE managed the project team’s contractual and financial obligations to CARB 
under the ZANZEFF program. CTE also oversaw BYD’s work designing, 
building, and delivering the trucks, ENGIE’s work designing and permitting the 
charging solar infrastructure and subcontracting contractors to perform the 
installation work, and AB’s work planning and managing the deployment. In 
addition, CTE managed project challenges such as delays to the construction, 
permitting, registration timelines, reliability issues with the truck telematics 
devices, and an unanticipated operational need to relocate trucks and chargers 
from one of the remaining three facilities.

The battery electric trucks were delivered throughout the first four months 
of 2020, and entered into delivery service in August 2020. In addition, the 
Beach Cities solar array was fully powered in December 2020. Once deployed, 
CTE tracked truck, charger, and solar array data and compiled quarterly Key 
Performance Indicator (KPI) reports through Q4 of 2021. In Q1 of 2022, CTE 
conducted a fuel cost analysis that concluded AB should charge during off-peak 
hours, charge during high production time for solar power, and implement a 
charge management system. Following these recommendations will potentially 
reduce charging costs by 50%. CTE submitted a final report draft in December 
2022 that concluded a successful integration of the class 8 battery electric delivery 
trucks into the AB fleet. The final report was made public in March 2023.  

Anheuser-Busch Battery Electric 
Truck Deployment

Overview
Project Duration: Apr. 2019 - Mar. 2023

CTE Project Value: $600,000

CTE Staff
Michael Tosca, Senior Project Manager

Cynthia Gibson, Project Manager

Alyssa Fritts, Managing Consultant
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Client
The Atlanta-Region Transit Link Authority (ATL)

Project Description
The Center for Transportation and the Environment (CTE) is partnering 
with The Atlanta-Region Transit Link Authority (ATL), Atkins, Motor Coach 
Industries (MCI), and Heliox on a battery electric bus deployment project 
supported by a $5.47M grant from the 2021 Federal Transit Administration’s 
(FTA) Low or No Emission Vehicle Program (Low-No). CTE is working with 
ATL to deploy 10 MCI battery electric coach buses and 10 Heliox 150 kW 
chargers to serve its Xpress commuter bus system in the Atlanta metro area. This 
project is also supported by a make-ready grant from Georgia Power, which will 
install the required electrical infrastructure to support the 10 vehicles and enable 
future expansion for up to 20 vehicles in a later phase.

This project represents the continuation of CTE and ATL’s successful working 
relationship. The two parties began working together in 2018, at which time CTE 
completed a needs assessment to determine the vehicle performance, energy, and 
charging requirements for a fleet of up to 20 electric coaches based at ATL’s South 
Ops facility. CTE also researched and compiled information on vehicles and 
chargers available at the time that would meet ATL’s requirements and worked 
with Atkins to develop preliminary conceptual infrastructure layouts that would 
serve ATL’s needs and allow for future expansion. Prior to and in support of the 
2021 Low-No application process, CTE led an analysis to develop a full capital 
and operating budget for three different deployment scenarios. 

CTE is acting as the primary technical consultant for ATL. CTE provided route, 
charge, and rate modeling to determine performance, energy and charging 
requirements. CTE assisted ATL with final bus and charger specifications. CTE 
also managed the services of Atkins to finalize the site design and support the 
construction process. CTE is currently managing communication and schedule 
oversight for the construction phase that kicked off in January 2023. 

From January to August 2023, CTE has provided project management  
support during the construction phase. Bus delivery is expected to begin  
in September 2023. 

ATL Battery Electric 
Coach Deployment

Overview
Project Duration: Jul. 2021 - May 2024

CTE Project Value: $365,000

CTE Staff
Steve Clermont, Senior Project Manager

Todd Walton, Senior Project Manager

Cynthia Gibson, Project Manager

Anna Staddon, Managing Associate
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Client
City of Albuquerque (ABQ Ride)

Project Description
The City of Albuquerque (ABQ Ride) contracted the Center for Transportation 
and the Environment (CTE) to complete service, fleet, fuel, maintenance, and 
facility assessments aimed at determining the feasibility of meeting ABQ Ride’s 
service with zero-emission vehicles. 

CTE adapted its zero-emission bus (ZEB) transition planning methodology 
to meet ABQ Ride’s specific needs. The transition planning methodology 
progressed through a series of assessments to form a cohesive analysis of ABQ 
Ride’s ZEB transition options. The ZEB Transition Plan was based on ABQ Ride’s 
current fleet replacement schedule and serves as a living document that the 
agency can continue to update as the technology supporting ZEBs and charging 
equipment continues to improve over time. 

The methodology included a service assessment to determine which ZEB 
technologies have sufficient range to successfully complete every service block. 
The fleet assessment included projected fleet capital costs over the transition 
lifetime and a presentation to review the vehicle replacement schedule. As part 
of the fuel assessment, CTE determined charging requirements and charging 
equipment needs, and if hydrogen fuel cell technology was a viable solution. 
In the maintenance assessment, CTE analyzed labor and materials costs for 
ZEB maintenance over the transition period as well as major component 
replacements for each technology type based on expected vehicle usage. The 
facilities assessment was used to determine the facility requirements to transition 
ABQ Ride’s fleet to zero-emission vehicles. 

The service assessment and fleet assessment were completed in August 2022 
and the fuel and maintenance assessments were completed in October 2022. 
The facilities and total cost of ownership assessments were completed in 
November 2022 and CTE and ABQ Ride participated in a final transition 
planning workshop in December 2022. CTE incorporated all of the assessments 
referenced above and information shared during the transition planning 
workshop into a comprehensive ZEB transition plan report and presentation as 
the final deliverables for the project. 

ABQ Ride Fleet 
Transition Planning

Overview
Project Duration: Jan. 2022 - Feb. 2023

Project Value: $99,800

CTE Project Value: $99,800

CTE Staff
Kylie McCord, Senior Project Manager

Jackson Danis, Engineering Associate

Anna Staddon, Managing Associate
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Client
Atlanta-Region Transit Link Authority (ATL)

Project Description
The Center for Transportation and the Environment (CTE) has partnered with 
Atlanta-Region Transit Link Authority (ATL), the professional services firm, 
IBI Group, and engineering and consulting firm, TruePani Inc., to develop 
transition plans for six transit agencies in the region who are partners with ATL 
(Ride Gwinnett, CATS, COBB, Xpress, Henry County, and Connect Douglas). 
The purpose of the project is to compare how battery electric buses (BEBs) and 
fuel cell electric buses (FCEBs) perform as replacements for diesel vehicles by 
analyzing the agencies’ budgets, fleets, routes, depots, operating policies, and 
existing charging infrastructure. 

Following the project kick-off, CTE drafted a technology assessment report. The 
report is based on CTE’s Zero-Emission Bus (ZEB) 101 Course and gives ATL an 
overview of currently available zero-emission technologies. 

During Q2, CTE performed Service Assessments to show ATL’s participating 
transit operators what efficiency, energy consumption, and range are estimated 
if using ZEBs on operators’ existing routes and blocks. In Q3, CTE, IBI, and 
TruePani worked on drafting the transition plan for Ride Gwinnett that includes 
service, fleet, fuel, maintenance, facility, and total cost of ownership assessments. 

In September 2023, CTE and IBI will work to provide ZEB Transition Plans 
to CATS, COBB, Xpress, Henry County, and Connect Douglas. These plans 
will include comparisons of BEB and FCEB operations against legacy fuel 
types. The project team is targeting Q4 to complete all ZEB Transition Plans. 
Recommendations for each agency are expected to help leaders make informed 
decisions as to how the agencies will move forward with individual and regional 
planning for zero-emission transitions. 

ATL Transit Link Authority Fleet 
Transition Planning

Overview
Project Duration: Oct. 2022 - Oct. 2023

Project Value: $1,111,930

CTE Project Value: $499,300

CTE Staff
Todd Walton, Sr. Managing Consultant

Cynthia Gibson, Managing Consultant

Leslie Eudy, Managing Consultant

Jay Woodbeck, Engineering Services Mng.

Jackson Danis, Lead Engineering Associate 

Anna Staddon, Managing Associate

Aaron Wright, Managing Associate
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Client
Butte County Association of Governments (BCAG)

Project Description
The Center for Transportation and the Environment (CTE) entered into contract 
with Butte County Association of Governments (BCAG) to conduct a full 
fleet zero-emission bus transition plan in accordance with the California Air 
Resources Board’s (CARB) Innovative Clean Transit (ICT) regulation. Using 
CTE’s proprietary transition planning methodology, which is a set of analyses 
used to inform agencies planning the conversion of their fleets to zero-emission 
technologies, CTE’s project team worked closely with BCAG staff to customize 
the approach and define assumptions. BCAG was able to understand their 
service needs using this methodology. Once the service needs were identified, 
CTE then compared four different fleet composition scenarios against BCAG’s 
baseline or “business-as-usual” fleet composition. Each scenario is comprised of 
a unique mix of battery electric buses (BEBs) and fuel cell electric buses (FCEBs), 
based on current commercially viable electric bus technology and assumptions 
on how these technologies will change over time. CTE has analyzed the 
financial and operational impacts of each scenario and partnered with Stantec, 
an engineering firm, to evaluate the infrastructure modifications needed to 
accommodate hydrogen fueling and electric charging at BCAG’s depot. 

Additionally, BCAG requested CTE conduct a resilience, redundancy, and 
response (3R) analysis to evaluate the effectiveness of different resilience 
alternatives to reduce the risk to BCAG from threats that cause power outages or 
fuel interruptions with a 100% zero-emission bus fleet as related to BCAG’s local 
conditions. Stantec compiled details on costs, operations, and maintenance for 
adaptation options. 

Results from these analyses were compiled into a master plan to support BCAG 
in evaluating the impacts of transitioning into a fully zero-emission fleet by 2040. 
After evaluating the transition scenarios, BCAG elected to pursue a 75% battery 
electric bus, 25% hydrogen fuel cell bus mixed fleet for their 35’ and 40’ buses 
and plans to convert about 20% of their cutaway fleet to fuel cell electric vehicles 
in 2030, assuming suitable paratransit vehicles are available at that time. CTE 
drafted BCAG’s ICT rollout plan for submission to CARB in fulfillment of the 
ICT Regulation’s Zero-Emission Bus Rollout Plan Requirement upon BCAG’s 
selection of a transition scenario.

Additional scope was added for CTE in 2023 to update BCAG’s ZEB Transition 
Plan. This involved revisiting the previous assessment to update assumptions and 
convert the agency’s entire cutaway fleet to ZEBs. This work ran from January 
2023 to May of 2023.

B-Line Fleet 
Transition Planning

Overview
Project Duration: Apr. 2021 - Jul. 2022

Project Value: $274,979

CTE Project Value: $180,836

CTE Staff
Savannah Gupton, Senior Project Manager

Niki Rinaldi El-Abd, Project Manager

Alder Young, Engineering Associate
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Client
City of Commerce Transit Service (CCTS)

Project Description
The Center for Transportation and the Environment (CTE) partnered with City 
of Commerce Transit Service (CCTS) to develop a zero-emission bus transition 
plan in accordance with the California Air Resource Board’s (CARB) Innovative 
Clean Transit (ICT) regulation. After successfully working with CTE to develop 
a Low or No Emission Vehicle Program (Low-No) application, CCTS chose to 
contract CTE again to expand upon the Low-No transition planning analysis 
and develop an ICT Rollout Plan. 

CTE staff worked with CCTS to define the assumptions, needs and constraints 
for their zero-emission fleet and operations. This included updating the 
assumptions from the Low-No transition plan for CCTS’s fleet composition, 
infrastructure needs, and costs.

CCTS will begin purchasing battery electric buses (BEBs) early in the transition, 
and will determine the technology for later procurements based on its experience 
with early deployments of BEBs and observation of hydrogen infrastructure 
development in the area. CCTS’s fleet will become fully zero-emission once their 
last compressed natural gas buses retire in 2035. CCTS’s city council approved 
the ICT plan in August 2023.

City of Commerce Transit 
Service Transition Planning

Overview
Project Duration: May 2023 - Aug. 2023

Project Value: $15,000

CTE Project Value: $15,000

CTE Staff
Savannah Gupton, Senior Project Manager

Niki Rinaldi El-Abd, Project Manager

Alder Young, Engineering Associate
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Client
City of Glendale

Project Description
The Center for Transportation and the Environment (CTE) led an effort on 
behalf of the City of Glendale to study the feasibility, expected greenhouse gas 
reductions, and anticipated high-level cost for transition of all gasoline, diesel, 
and compressed natural gas non-bus fleets to zero-emission vehicles. The study 
identified the costs, performance issues, risks, and recommended procurement 
timeline regarding transitioning to the City of Glendale’s long-term goal of 
operating a fully zero-emission fleet. CTE collected, reviewed, and evaluated data 
on the city fleet’s operations.

One goal of the study was to assess both the vehicles and the anticipated 
charging stations required to support the fleet. The study assessed the suitability 
of currently available battery electric vehicle models for light-duty vehicles, 
medium-duty vehicles, heavy-duty vehicles, pursuit vehicles, and non-road 
engines. CTE also prepared a market overview of suitable charging station 
options which included available models, considerations for interfacing between 
the chargers and the vehicles, and sample costs.

Upon completion of the feasibility analysis, the project team developed a strategy 
to guide the deployment of electric vehicles. CTE worked with the city’s project 
team to ensure the transition strategy not only met the city’s goals but was also 
targeted at achieving electrification during the deployment timeline. 

CTE’s assessments of zero-emission vehicle options, charging infrastructure, 
and transition planning recommendations provided the City of Glendale with 
a comprehensive strategy to maximize emissions reduction by employees, 
the general public, and potentially other electric vehicle operators through 
optimization of its charging infrastructure. The strategy included funding 
opportunities for local governments in California, including local utility 
programs, state-funded zero-emission vehicle incentive programs, and programs 
administered by the local air quality management district. CTE presented 
the final report to the City Council in September. Based on the City Council 
feedback, CTE was charged with another task to analyze an alternative scenario 
that would result in a full transition by 2040, and address hydrogen fuel cell 
vehicles and fueling infrastructure within the plan. The project is complete.

City of Glendale Non-Bus 
Fleet Transition Plan

Overview
Project Duration: Sept. 2021 - Sept. 2023

CTE Project Value: $102,599

CTE Staff
Steve Clermont, Senior Project Manager

Leslie Eudy, Lead Managing Consultant
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Client
Corpus Christi Regional Transportation Authority (CCRTA)

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
Corpus Christi Regional Transportation Authority (CCRTA) to develop a 
comprehensive plan to transition CCRTA’s transit fleet to zero-emission buses 
(ZEBs). The plan encompassed CCRTA’s full fixed-route system of buses and 
cutaways. The goal of this analysis was to identify commercially available zero-
emission technologies that have been successfully deployed in transit service 
and to recommend the best solution and strategies for CCRTA in completing its 
transition to a zero-emission fleet. The project also identified capital projects and 
infrastructure needs required to support CCRTA’s transition to a 100% zero-
emission fleet.

CTE completed service and fleet assessments where select route data was 
collected to provide a performance evaluation, range analysis, and energy 
consumption model for buses and cutaways. The results of these assessments 
demonstrated how many blocks would be feasible using a battery electric bus 
(BEB) under the current fixed-route system. CTE then added in CCRTA’s 
procurement plans, assigning new purchases as zero-emission buses whenever 
possible, and projected CCRTA would be at 100% ZEB by 2040.

A fuel assessment was completed to inform CCRTA of the costs for various fleet 
scenarios based on different compositions of BEB and hydrogen fuel cell electric 
buses (FCEB). A maintenance assessment was also completed to analyze labor 
and materials costs for ZEB maintenance over the transition period. 

CTE conducted three resilience, redundancy, and response (3R) workshops 
to review scenario options in case of an emergency or natural disaster. A final 
deliverable was submitted that compared risk reduction and cost-effectiveness 
of the chosen adaption measures. CTE also presented a facility assessment that 
defined requirements for the charging and fueling infrastructure to help define 
the build timeline. 

CTE provided a comprehensive view of all associated costs of fleet, fueling, 
maintenance, and infrastructure over the transition lifetime in the total cost of 
ownership (TCO) assessment. A workforce development assessment was also 
completed that included a multi-phase process consisting of training procedures 
and tools designed to assist CCRTA with transitioning skilled labor into ZEB 
proficiency. A resource library and presentation of case studies and best practices 
for transitioning a workforce were also provided.

The final ZEB fleet transition plan and presentation was accepted by the CCRTA 
Board in March 2023. 

Throughout the project, CTE conducted project meetings and status calls to 
confirm objectives, share information, and present outcomes. CTE also provided 
administrative support, oversight of the project, and incorporated lessons 
learned from other projects across CTE’s project portfolio. 

Corpus Christi RTA Transition 
Feasibility Study

Overview
Project Duration: Mar. 2022 - Mar. 2023

CTE Project Value: $139,800

CTE Staff
Steve Clermont, Senior Project Manager

Brianna Kerry, Project Manager

Jay Woodbeck, Engineering Consultant
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Client
Culver City (CC)

Project Description
The Center for Transportation and the Environment (CTE) is leading the Culver 
City (CC) zero-emission bus (ZEB) pilot program, which also includes a fleet 
transition plan. CTE used its ZEB transition planning methodology to guide the 
creation of CC’s transition plan. The development of the transition plan included 
several key activities led by CTE, such as conducting a ZEB market analysis, data 
collection, assessing energy requirements through modeling and simulation, 
defining necessary facility upgrades, and developing a transition timeline and 
cost/benefit model in 2020. CC added scope to CTE’s contract in 2023 for 
transition plan updates.   

CTE analyzed routes and service requirements to determine how ZEBs may 
best be used in CC service as part of the feasibility assessment within the ZEB 
transition plan. The feasibility assessment included an analysis of CC facilities to 
determine how the facilities could accommodate charging infrastructure. The 
transition plan assessed the costs of the fleet, fuel, maintenance, and facilities 
purchases required to transition to a 100% battery electric bus fleet by 2040. CC’s 
ZEB transition plan was completed in 2021. In 2023, CTE began the process of 
revising the transition plan to include changes to Culver City’s fleet size and ZEB 
technology selection.

Currently, CTE is employing ZEB smart deployment methodology to support 
CC’s efforts to deploy four battery electric zero-emission buses and supporting 
infrastructure. The four buses were delivered, and one temporary charger was 
installed in 2022 as part of the pilot. CC began operating the buses in revenue 
service in May 2022. CTE is working with CC to conduct Key Performance 
Indicator (KPI) analyses for the buses and charger. 

CTE is also continuing work supporting the infrastructure design and 
deployment for the facility build-out and is coordinating with AECOM, 
Sage, and Southern California Edison to develop a spaceframe structure 
and permanent charging infrastructure in the bus yard. CTE supported CC 
in releasing an invitation for bid (IFB) for the yard build-out in September 
2022. The bid evaluation process began in November 2022. CC has selected a 
construction manager for the first phase of construction. 

Future work will include planning, design, and construction to accommodate 
additional BEB parking and charging capacity. CC also plans to install 
photovoltaic (PV) solar panels above the spaceframe in the yard and on the roof 
of the operations and maintenance building on site. Design work for the PV 
system is expected to be completed by Sage in January 2023, and an IFB for PV 
construction will be released soon after. 

Culver City Transition Planning 
and Pilot Program

Overview
Project Duration: Oct. 2020 - Sept. 2024

CTE Project Value: $1,052,283

CTE Staff
Steve Clermont, Senior Project Manager

Niki Rinaldi El-Abd, Project Manager

Alder Young, Engineering Associate

Anna Staddon, Managing Associate
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Client
Delaware Transit Corporation (DTC)

Project Description
The Center for Transportation and the Environment (CTE) is leading an effort 
for the Delaware Transit Corporation (DTC) to develop a full fleet transition 
plan to assist in transitioning the entire DTC fleet to 100% zero-emission 
technology by 2040. The plan is in alignment with DTC’s Climate Action Plan 
to reduce greenhouse gas emissions and increase Delaware’s resilience to climate 
change. Overall project goals are to assess the feasibility of the transition and to 
analyze technology options, transition timelines, and relevant costs.

CTE has adapted its zero-emission bus (ZEB) transition planning methodology 
to meet DTC’s specific needs. The transition planning methodology progresses 
through a series of assessments to form a cohesive analysis of DTC’s ZEB 
transition options. The ZEB transition plan will be based on DTC’s current 
fleet replacement schedule and will be a “living” document that the agency can 
continue to update as the technology supporting ZEBs and charging equipment 
continues to improve over time. Due to DTC’s desire for a mixed ZEB fleet, 
having both battery electric buses (BEBs) and fuel cell electric buses (FCEBs), 
CTE is focusing on two main ZEB transition scenarios: a BEB majority mixed 
fleet and a FCEB majority mixed fleet.

CTE completed the service, fleet, and fuel assessments for DTC in 2022. In 
November 2022, DTC notified CTE of the agency’s plan to undergo a strategic 
change in future fleet projections, which would require CTE to redo the previous 
three assessments with updated procurement details before moving forward 
with the rest of the transition plan. CTE received DTC’s updated fleet data and 
updated the service, fleet, and fuel assessments. CTE completed the maintenance 
assessment in July 2023. As of August 2023, CTE is working on completing the 
facilities assessment, which will determine the facility requirements to transition 
DTC’s fleet to zero-emission vehicles. 

The results from the cumulative assessments will inform the overall  
transition plan and final report. Full analysis results from CTE will be presented 
to DTC’s Board of Directors (BOD), including the final report master plan for 
BOD approval.

Delaware Transit Corporation Zero-Emission 
Fleet Transition Planning

Overview
Project Duration: Jan. 2022 - Dec. 2023

Project Value: $226,196

CTE Project Value: $226,196

CTE Staff
Steve Clermont, Senior Project Manager

Maggie Maddrey, Project Manager

Rebecka Moreno, Engineering Associate

Anna Staddon, Managing Associate
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Client
Department Of Rail and Public Transportation (DRPT)

Project Description
The Center for Transportation and the Environment (CTE) has partnered with 
Kimley-Horn (KH) to continue work that began with the Virginia Transit Equity 
and Modernization Study, which provided the Department of Rail and Public 
Transportation (DRPT) action items to further explore ZEB Transition Planning 
for the Commonwealth. The project team will work on eight major tasks to 
develop a transition planning guide that targets the needs of rural and small 
transit agencies. 

The outcomes of this guide development process will yield recommendations 
and actions at the state level to advance zero-emission conversions for Virginia 
transit agencies. This will include the evaluation of readiness for both the 
electric grid and other alternative fuel distribution systems within and near the 
Commonwealth. This project will also produce an evaluation of the financial 
viability of the transition as well as opportunities for the state to support agency 
workforce development. Lastly, a key outcome of this project will be the delivery 
of a comprehensive toolkit for DRPT recipient agencies–a toolkit that will aid 
agencies in stakeholder engagement, understand the process and technical 
requirements for zero-emission transitions, and conduct their own FTA-
compliant zero-emission transition plan.

In Q1 2023, CTE participated in initial planning activities and the project 
kick-off. During Q2, CTE began working on a transition plan template to be 
used for guidance by two agencies in Virginia when completing their initial 
transition plan. CTE also worked on creating a checklist that will be used by the 
agencies to help them understand their level of readiness prior to starting work 
on the transition plan. Both the transition plan and checklist are expected to be 
completed and ready for use by Q4 2023.

Department of Rail & Public Transportation 
Fleet Transition Plannning

Overview
Project Duration: Apr. 2023 - Jun. 2024

Project Value: $750,000

CTE Project Value: $113,000

CTE Staff
Todd Walton, Senior Project Manager

Cynthia Gibson, Project Manager

Anna Staddon, Managing Associate
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Client
Bay Area Air Quality Management District (BAAQMD) and  
Goodwill Industries of San Francisco, San Mateo and Marin, Inc.

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
Goodwill, Build Your Dream (BYD), and Bay Area Air Quality Management 
District (BAAMQD) to deploy battery electric delivery trucks under 
the California Air Resources Board’s (CARB) Air Quality Improvement 
Program. BAAMQD was the prime recipient of the grant funding. CTE was 
a subcontractor alongside the fleet operator, Goodwill, and truck and charger 
manufacturer, BYD. The project resulted in the successful deployment of nine 
battery electric T7 delivery trucks and one T9 battery electric debris hauler, 
as well as associated charging infrastructure. The vehicles are based out of 
Goodwill’s South San Francisco distribution facility.

As the technical consultant on the project, CTE provided route modeling, rate 
modeling, charging operations analysis, vehicle quality assurance inspection, 
vehicle validation and acceptance planning, and technical data collection and 
analysis. Based on these analyses, CTE helped Goodwill develop operational 
plans and a time-based charge management system to reduce charging costs.

In addition, CTE supported Goodwill in managing project challenges with the 
trucks’ lift gates, which caused the trucks to be grounded from service for several 
months. There were difficulties with the telematics hardware and software that 
were used to monitor truck operations. CTE helped to identify root causes and 
proposed engineering solutions to the liftgate problems as well as monitoring and 
management strategies to confirm reliability of the trucks and telematics. CTE 
also assisted Goodwill with enrollment in CARB’s Low Carbon Fuel Standard 
(LCFS) program, which offers financial benefits for using low-carbon fuels in the 
state of California.

Since deployment, CTE has been tracking truck data and compiling quarterly 
Key Performance Indicator (KPI) reports. Goodwill has since contracted CTE 
to perform additional years of KPI reporting and on-call technical support to 
pursue additional energy initiatives to enhance the environmental and cost 
savings benefits of their fleet of BYD trucks.

Goodwill Battery Electric 
Truck Deployment

Overview
Project Duration: Nov. 2016 - Jun. 2023

Project Value: $4,400,000

CTE Project Value: $200,000

CTE Staff
Erik Bigelow, Senior Project Manager

Greg Olberding, Managing Consultant
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Client
Intercity Transit

Project Description
The Center for Transportation and the Environment (CTE) has partnered 
with Intercity Transit to complete a zero-emission vehicle analysis. CTE has 
subcontracted with Nelson Nygaard and Hatch LTK for assistance in completing 
this study. The goal of this analysis is to identify commercially available zero-
emission technologies that have been successfully deployed in transit service and 
to recommend the best solution and strategies for Intercity Transit in completing 
its transition to a zero-emission fleet. The project team will also identify capital 
projects and infrastructure needs required to support Intercity Transit’s eventual 
transition to a 100% zero-emission fleet. 

The project team will determine the estimated cost of the fleet transition, 
infrastructure, and operations as well as draft a transition timeline. Benefits 
like environmental and cost savings will also be calculated. Nelson Nygaard 
will calculate the historic greenhouse gas (GHG) emissions of Intercity Transit’s 
existing fleet and use that as a baseline assumption in the modeling done to 
determine the GHG emissions that will be saved by converting to a zero-
emission fleet. The project team will also help Intercity Transit identify the 
magnitude of change and determine how Intercity Transit can minimize the 
transition’s impact on its operations. 

CTE has also been engaged to conduct education and outreach by meeting 
regularly with an internal stakeholder group composed of Intercity Transit 
employees and by holding workshops with Intercity Transit’s Authority Board 
and Senior Management. The project team will hold at least four workshops  
with Intercity Transit leadership with the goal of informing and educating them 
on the results of the team’s research and analysis. At the end of the analysis 
period, the project team will compile a final report to recommend technology 
solution(s) for a zero-emission fleet transition and outline a plan for the 
transition. The report will detail the size of the fleet and optimal fleet mix, capital 
needed to fund the project, the estimated cost of the transition and recurring 
costs, benefits of the transition, potential risks and challenges, and a proposed 
timeline for the transition.

The project kickoff took place in November 2022. Since then, CTE has 
provided a State of the Industry presentation to Intercity Transit leadership; 
the presentation detailed current trends and advancements in the battery 
electric bus and fuel cell electric bus industries as well as a look at the current 
market offerings for battery electric and fuel cell electric vehicles and fueling 
infrastructure. In addition, CTE has completed the transition analysis for 
Intercity Transit’s fixed route fleet and is now working to complete the analysis for 
the Dial-a-Lift and Vanpool fleets. The results of all analyses are being compiled 
into a final report for Intercity Transit’s review.

Intercity Transit Zero-Emission 
Vehicle Analysis

Overview
Project Duration: Oct. 2022 - Oct. 2023

Project Value: $318,904

CTE Project Value: $289,904

CTE Staff
Kylie McCord, Senior Project Manager

Maggie Maddrey, Project Manager

Aydin Manouchehri, Lead Eng. Consultant

Yeshasvi Mahadev , Lead Eng.Associate

Anna Staddon, Managing Associate
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Client
Kitsap Transit Agency (KTA)

Project Description
The Center for Transportation and the Environment (CTE) is working with 
Kitsap Transit Agency (KTA) to determine the feasibility of building a hydrogen 
fueling station at the West Bremerton Transit Center. CTE is providing technical 
consulting services, conceptual drawings, and cost analysis to help KTA with the 
preliminary steps in their transition to hydrogen. 

The agency is in the early stages of determining the feasibility of building a 
hydrogen fueling station at this location. The study highlights the viability of a 
hydrogen fuel system, including creation and storage, cost estimate, zoning, fuel 
system vendors, environmental concerns, high level demographic impact, safety, 
and other factors for consideration. 

The project is the first to utilize CTE’s Hydrogen Infrastructure Planning 
Methodology to determine the most appropriate solution to fuel a fleet of fuel 
cell vehicles. This methodology supports operators that are planning to deploy 
hydrogen fueling infrastructure to guide a demonstration or a transition to fuel 
cell vehicles. The approach is rooted in a structured design method that considers 
and ranks all feasible options based on capital cost, operating cost, emissions 
reductions, performance, and risk. 

CTE assessed KTA’s current and future bus service demand for hydrogen fuel 
along with various fueling approaches. CTE studied the feasibility of a phased 
construction timeline at the WBTC site and provided a high-level projected 
build out schedule that is consistent with the planned deployment of fuel cell 
vehicles in KTA’s fleet. The CTE team provided specific options available in the 
current market for hydrogen station development and electrolyzers for on-site 
production in the Pacific Northwest Region. The team prepared a total cost 
of ownership analysis for comparison. The results from this assessment are 
intended to be used as input to prepare the solicitation documents for selecting a 
fuel supplier and/or station EPC firm.

Kitsap Transit Agency Hydrogen 
Feasibility Study

Overview
Project Duration: Mar. 2023 - Aug. 2023

CTE Project Value: $95,924

CTE Staff
Steve Clermont, Senior Project Manager

Lee Kirshenboim, Project Manager

Soniya Bhagat, Engineering Associate
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Client
Los Angeles County Metropolitan Transportation Authority (LA Metro)

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
WSP to support updating the Los Angeles County Metropolitan Transportation 
Authority (LA Metro) ZEB Program Master Plan for the transition to zero-
emission buses. LA Metro is in the process of transitioning its entire fleet of 
approximately 2,200 buses from compressed natural gas (CNG) to battery 
electric buses (BEBs) by 2030, ten years earlier than what is required by current 
California regulations. In the first phase of electrification, LA Metro has 
deployed BEBs on the Orange Bus Rapid Transit (BRT) line, and is in the process 
of electrifying the Silver BRT line. The upcoming second phase of electrification 
will focus on the remaining non-BRT bus services.

For this project, CTE was contracted to analyze the workforce impacts of the 
transition to BEBs. CTE built upon previous work for LA Metro completed in 
2020 in which CTE interviewed agencies of similar size and ridership to LA 
Metro on the impacts of adding ZEBs to the Vehicle Engineering department. 
For this effort, CTE requested follow up interviews from the same agencies and 
additional peer agencies on the impacts of transitioning to BEBs for the whole 
agency. In addition to peer agency interviews, CTE connected with four different 
departments at LA Metro to understand their unique perspectives as the agency 
transitions to BEBs; these department meetings anchored CTE’s peer agency 
interviews to the issues and questions affecting LA Metro staff. 

CTE compiled this interview data into a department-level analysis of how 
job functions have changed, if department staff size has changed, and training 
requirements and plans. In addition to the departments usually centered in 
workforce development conversations, which include bus maintenance and 
bus operations, CTE provided impact summaries on vehicle engineering, 
capital projects, facilities management, training, and safety departments. This 
analysis was compiled into content to be incorporated into the LA Metro Master 
Plan. The next step of this project will be a technical memo for LA Metro with 
additional detail on the departmental impact of the ZEB transition.

LA Metro Zero-Emission 
Bus Master Plan

Overview
Project Duration: Mar. 2023 - Dec. 2023

CTE Project Value: $130,330

CTE Staff
Steve Clermont, Senior Project Manager

Kyle Banks, Project Manager

Julia Schultz, Engineering Associate

Maggie Pears, Lead Managing Associate
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Client
Long Beach Transit (LBT)

Project Description
The Center for Transportation and the Environment (CTE) partnered with Long 
Beach Transit (LBT) to provide project management and technical advisory 
services in support of LBT’s transition to 100% zero emissions. CTE’s scope 
included technical support services; a resilience, redundancy, and emergency 
response assessment; development of engineering design requirements; and bus 
procurement Request for Proposal (RFP) documents.  

CTE performed charging market studies for charge management software (CMS) 
options, researched depot charging solutions to inform LBT’s decision to procure 
overhead plug-in charging systems, and developed a charge model for LBT’s fleet 
of 100 battery electric buses (BEBs) anticipated by 2024. CTE performed a fire 
risk assessment as well as resilience, redundancy, and response (3R) assessment 
on LBT’s 2024 ZEB fleet and corresponding charging infrastructure. 

CTE further developed a BEB charging infrastructure plan for the procurement 
of 56 BEBs under LBT’s Phase 4 and Phase 5 procurement timelines. In addition, 
CTE provided technical assistance in developing requirements for an overhead 
canopy-mounted solar photovoltaic (PV) system and onsite battery energy 
storage systems (BESS) to support resilience and microgrid functionality at the 
LBT1 depot. 

CTE also provided technical assistance when evaluating Southern California 
Edison’s (SCE’s) Charge Ready Transport (CRT) program and Net Energy 
Metering (NEM) interconnection applications, coordinated the solar generation 
assessment performed by NV5 (formerly Sage Energy), and developed charging 
infrastructure design requirements and RFP documentation for  
A&E procurement. 

As of August 2023, CTE is supporting LBT’s 2023 bus procurement process 
by researching battery electric vehicle technology currently available in the 
market and products that might be available for future procurements in order 
to inform the selection decision. CTE is also providing support by updating 
LBT’s operational energy requirements, performing a charge optimization study, 
and reviewing state contracts for vehicle options that are capable of performing 
against the agency’s service expectations while also aligning with the charging 
strategy initially created.

Long Beach Transit Bus 
Procurement Support

Overview
Project Duration: Oct. 2021 - Dec. 2023

Project Value: $214,000

CTE Project Value: $170,000

CTE Staff
Steve Clermont, Senior Project Manager

Yeshasvi Mahadev, Project Manager

Grace Leslie, Lead Managing Associate
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Client
North Carolina Department of Transportation (NCDOT)

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
the North Carolina Department of Transportation (NCDOT) for a successful 
grant award under the Federal Transit Administration’s (FTA) Helping Obtain 
Prosperity for Everyone (HOPE) program to develop zero-emission transit 
vehicle (ZETV) transition plans for two rural transit systems within NCDOT’s 
jurisdiction. These transit agencies are located in regions that were identified as 
areas of persistent poverty based on HOPE’s definition and represent two very 
different topographies of the state of North Carolina. AppalCART in Boone 
County is located in the Blue Ridge Mountains, and Hoke Area Transit Service 
(HATS) in Hoke County is located near the southern coast of North Carolina. 
This project provided needed information to help NCDOT ensure rural, 
impoverished areas are beneficiaries of zero-emission technologies and their 
expected economic benefits, such as lower fuel and maintenance costs. 

This project included the development of ZETV transition plans for both transit 
systems, which included transit buses and light transit vehicles (cutaways). The 
goal that was set by NCDOT is to achieve 100% zero-emission fleets by 2050. 

CTE and NCDOT initiated this project in Q1 2022. Both HATS and 
AppalCART were engaged to start the requirements and data collection 
phase. From June to December 2022, CTE presented a series of assessments to 
AppalCART and HATS that identified the feasibility and cost of transitioning 
battery electric buses (BEBs) and cutaway vehicles in the two operations over the 
identified transition period.  

This project supports economic vitality at both the regional and national levels 
by providing two case studies that rural transit agencies nationwide can reference 
when developing transition plans for ZETVs. CTE provided a webinar in January 
2023 that outlines these case studies. Final reports were completed and submitted 
in Q1 2023. 

North Carolina Department of 
Transportation Fleet Transition Planning

Overview
Project Duration: Mar. 2022 - Jan. 2023

CTE Project Value: $134,548

CTE Staff
Steve Clermont, Senior Project Manager

Cynthia Gibson, Project Manager

Jay Woodbeck, Engineering Consultant

Shannon Russell, Managing Associate
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Client
Riverside County Transportation Commission (RCTC)

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
Riverside County Transportation Commission (RCTC) and IBI Group to assess 
and develop comprehensive Zero-Emission Bus (ZEB) Rollout Plans compliant 
with the California Air Resources Board (CARB) Innovative Clean Transit 
(ICT) Regulation on behalf of the transit agencies and municipal transportation 
services in the cities of Banning, Beaumont, Corona and Riverside, and the Palo 
Verde Valley Transit Agency. 

CTE will also develop a comprehensive county-wide Implementation Plan for 
the deployment of zero-emission buses and supporting refueling infrastructure 
that coordinates all seven transit operators in Riverside County, including 
Sunline Transit Agency and Riverside Transit Agency. By the conclusion of this 
project, five agencies in Riverside County will be prepared to comply with the 
ICT regulation and RCTC will have a roadmap for supporting all transit agencies 
in the county in successful transitions to zero-emission bus fleets. 

At the start of this project, CTE collected service data from each of the five 
transit agencies and completed five unique Existing Conditions Reports. These 
reports present the findings of the expected range of battery electric equivalent 
vehicles under the most strenuous operating conditions of each agency. CTE 
also conducted an in-depth feasibility analysis for each agency that provided 
cost projections outlining the following ZEB fleet transition cost assessments: 
service & fleet capital cost, fuel, maintenance, high level infrastructure projects 
projections, and the total cost of ownership for all possible zero-emission 
fleet configurations or transition scenarios for each agency. CTE reviewed the 
high-level costs of each scenario with RCTC and each agency to determine the 
transition technology pathways for ICT Rollout Plan submittal in June of 2023. 

Each operator has selected their zero-emission technology and all ICT Rollout 
Plans have been finalized and submitted to CARB for approval. CTE is 
currently drafting the county-wide Implementation Plan as well as Emissions 
Considerations Reports for each agency. 

RCTC Zero-Emission Bus Rollout 
and Implementation Planning

Overview
Project Duration: Jun. 2022 - Jun. 2023

Project Value: $462,354

CTE Project Value: $335,914

CTE Staff
Savannah Gupton, Senior Project Manager

Niki Rinaldi El-Abd, Project Manager

Alder Young, Engineering Associate

Shannon Russell, Managing Associate
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Client
Regional Transportation Commission of Southern Nevada (RTC)

Project Description
The Center for Transportation and the Environment (CTE) partnered with 
Jacobs as the Program Management Consultant (PMC) to the Regional 
Transportation Commission of Southern Nevada (RTC) on the development 
of a long-range facility master plan. CTE provided technical assistance to assess 
feasibility and capacities, design requirements, and estimate costs of charging 
infrastructure, hydrogen fueling infrastructure, and upgrades to maintenance 
facilities. The results of these analyses informed scenarios for transitioning RTC 
to a 100% zero-emission bus fleet. 

RTC has considered a mix of zero-emission technologies to support this 
transition. CTE worked with Jacobs, TY Lin, and the RTC team to ensure all 
work was geared towards the goals and requirements identified during the 
project duration. Together with Jacobs, CTE provided a master plan that outlined 
procurement and infrastructure needs over the next 25 years.

CTE presented preliminary findings to the RTC leadership team in late June 
2022. The service assessment concluded that 36% of the blocks are feasible using 
battery electric buses (BEBs) by 2035, and 97% of the blocks are feasible using 
fuel cell electric buses (FCEBs) by the same year. The RTC leaders were advised 
that it will not be feasible to operate a 100% BEB fleet unless there is a significant 
increase in the fleet size.

CTE completed analyses for fleet condition and needs, fuel and charging 
requirements, maintenance requirements and costs, facility needs, and the 
total cost of ownership (TCO) in December 2022. The final ZEB Transition 
Plan Report was presented to RTC leadership in late April 2023. The project 
team recommended RTC remain proactive with ZEB deployments with 
continued research and data collection, and recommended that RTC focus 
ZEB technologies on routes and blocks that take advantage of their efficiencies 
and minimize impacts of the constraints related to the specific technologies. 
CTE also advised RTC to utilize current planned pilot projects to understand 
challenges and opportunities with each technology as they move forward with 
ZEB transition plans. 

RTC of Southern Nevada 
Fleet Transition Planning

Overview
Project Duration: Nov. 2021 - Jun. 2023

CTE Project Value: $193,500

CTE Staff
Kylie McCord, Senior Project Manager

Cynthia Gibson, Project Manager

Jay Woodbeck, Engineering Consultant 

Alder Young, Engineering Associate
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Client
Spokane Transit Authority (STA)

Project Description
The Center for Transportation and the Environment (CTE) worked closely with 
the Spokane Transit Authority (STA) as it expanded its battery electric bus (BEB) 
fleet, launching the much-anticipated City Line service on July 15, 2023. With 
a strong commitment to environmental stewardship, STA’s new zero-emission 
transit buses offer passengers a quieter, cleaner, and more comfortable ride while 
reducing the city’s carbon footprint.

The introduction of these BEBs not only benefits the environment but also has a 
positive impact on Spokane’s urban landscape. These buses offer a “streetcar-like” 
experience, significantly reducing congestion on the city’s streets. By promoting 
the use of public transportation, Spokane aims to create a more efficient and 
interconnected urban transit system, providing residents with a reliable and 
convenient alternative to private vehicles.

CTE played a pivotal role in overseeing all phases of the project, from project 
management to developing bus and fueling specifications. Route, rate, and 
charge modeling ensured the smooth integration of BEBs into Spokane’s existing 
public transportation system though feasibility assessments and the appropriate 
placement of electric vehicles on routes where their duty cycles matched the 
geography and conditions of the route. Additionally, CTE conducted rigorous 
validation testing and Key Performance Indicator (KPI) assessments to guarantee 
the highest standards of safety, efficiency, and performance, providing STA with 
data useful to fine-tune their operations during and after deployment.

With plans to have 40 BEBs in the near future, STA remains dedicated to 
collaborating with industry experts to achieve this goal. As the city’s commitment 
to sustainability continues to grow, the electrification of public transportation 
marks a significant milestone in Spokane’s journey toward becoming a model city 
for green transit solutions.

Spokane Transit Authority ZEB 
Transition Update

Overview
Project Duration: Dec. 2022 - Jun. 2023

Project Value: $150,000

CTE Project Value: $150,000

CTE Staff
Kylie McCord, Senior Project Manager

Thomas Duke, Project Manager

Rebecka Moreno, Engineering Associate

Anna Staddon, Managing Associate
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Client
Transfort

Project Description
The Center for Transportation and the Environment (CTE) led a project 
for Transfort to identify the lifecycle costs, performance issues, risks, and 
recommended timelines of transitioning to a zero-emission transit bus fleet 
through a series of analyses. CTE partnered with Hatch LTK and Fiedler 
Group on this project. The analyses considered the financial and operational 
impacts of different zero-emission transit bus technologies that will most 
likely be commercially available over the next 20 years, including the facility 
infrastructure modifications that will be necessary to support the fleet of buses. 
CTE completed the screening analysis of multiple scenarios for the transition 
plan and a detailed evaluation of the approach selected by Transfort: battery 
electric bus (BEB) operations supplemented with on-route charging.

CTE’s transition planning methodology progresses through a series of 
assessments to form a cohesive analysis of transition options. The methodology 
includes a service assessment to determine which zero-emission bus (ZEB) 
technologies have sufficient range to successfully complete every service block; 
a fleet assessment to develop projected capital costs and timeline for transition; a 
fuel assessment and rate analysis to calculate daily fuel consumption and demand 
requirements and projected annual fueling costs; a maintenance assessment 
to analyze labor and materials costs for ZEB maintenance over the transition 
period; a facilities assessment to define requirements for charging infrastructure 
and/or hydrogen fueling infrastructure to support the transition and provide 
a high-level master plan to define the timeline for infrastructure projects to 
build-out; and an emissions analysis, which calculates the emissions reductions 
for each scenario. Hatch LTK assisted CTE with the development of the charging 
infrastructure assessment and Fiedler Group assisted CTE with the development 
of the hydrogen fuelling facilities assessment.

The zero-emission fleet composition scenarios evaluated in the first phase 
included depot-charged BEBs only, depot and on-route-charged BEBs, fuel cell 
electric buses (FCEB), and a mixed fleet of depot-charged BEBs and FCEBs. 
Upon completion, the City of Fort Collins elected to move forward with the 
second phase — a detailed analysis of depot and on-route charged BEBs. The 
final evaluation included the development of an Implementation Plan to support 
the transition strategy. The Implementation Plan was finalized in June 2023.    

CTE also provided deployment assistance in support of Transfort’s initial BEB 
deployment project. Transfort purchased two GILLIG 35’ BEBs that were 
delivered in spring 2022. Concurrently, Transfort completed infrastructure 
upgrades through City of Fort Collins Utilities and purchased two ABB depot 
chargers, equipped with up to three dispensers each, to support the deployment. 
CTE assisted Transfort in responding to technical questions and concerns 
during infrastructure planning and charger installation as well as bus fabrication, 
deployment, and during bus and charger acceptance.

Transfort Fleet 
Transition Planning

Overview
Project Duration: Jan. 2021 - Jun. 2023

Project Value: $217,962

CTE Project Value: $173,845

CTE Staff
Kylie McCord, Senior Project Manager

Taylor Baldwin, Engineering Associate

Anna Staddon, Managing Associate
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Client
TriMet

Project Description
For this project, the Center for Transportation and the Environment (CTE) 
conducted an analysis on potential green hydrogen sources for TriMet’s future 
fuel cell electric bus (FCEB) fleet. TriMet is in the development process for a new 
Columbia Bus Base, which is planned to support an FCEB fleet. This depot will 
house 227 FCEBs, split between TriMet’s standard 40’ buses and a new fleet of 60’ 
buses. CTE analyzed the fueling options for this fleet, including the feasibility of 
on-site electrolysis, as well as local options for sourcing delivered green hydrogen. 
TriMet is committed to a Climate Action Plan, and is exclusively interested in 
low-carbon hydrogen sources for its zero-emission fleet, with the goal of being a 
net-zero agency by 2050. 

For this analysis, CTE determined the daily hydrogen needs of the TriMet FCEB 
fleet across the transition period and crafted a Request for Information (RFI) that 
TriMet has circulated to various suppliers to gain an understanding of current 
and projected sources of green hydrogen supply. TriMet has received responses 
from suppliers and CTE has summarized and evaluated these responses for TriMet. 

CTE has analyzed the feasibility of on-site electrolysis on or adjoining to the 
Columbia Bus Base property as an additional hydrogen sourcing option—
specifically the footprint of the equipment as well as the electricity needs for 
running on-site electrolysis. CTE evaluated options for supporting different sized 
FCEB fleets with on-site production and sourcing any additional hydrogen needs 
from delivered sources. CTE summarized these findings into a detailed memo 
for TriMet staff and leadership. 

TriMet Transition Planning and 
Green Hydrogen Sourcing

Overview
Project Duration: Sept. 2022 - Mar. 2023

CTE Project Value: $75,000

CTE Staff
Jaimie Levin, Senior Project Manager

Alison Smyth, Project Manager

Will Handke, Lead Managing Associate

Maggie Pears, Lead Managing Associate
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Client
University of California, Santa Cruz (UCSC)

Project Description
The Center for Transportation and the Environment (CTE) is leading an effort 
for the University of California, Santa Cruz (UCSC) to identify the economic 
costs, performance issues, risks, and recommended timeline associated with 
transitioning to a zero-emission transit bus fleet. This encompasses UCSC’s full 
fixed-route system of buses and cutaways. The goals of this project are to assess 
the feasibility of transitioning the entire fleet to 100% zero-emission technology 
and to understand UCSC’s technology options, transition timelines, and relevant 
costs. Within the scope of the plan, CTE will estimate capital and operational 
costs, plan project phases and timelines, and determine the infrastructure 
requirements necessary to adopt ZEB fleet vehicles. The study includes the 
analysis of multiple zero-emission technologies (battery electric and fuel cell 
electric buses).

CTE applied its standard Transition Planning Methodology to complete the 
analysis. Using this methodology, CTE first completed a Requirements Analysis 
and Service Assessment, calculating energy efficiency, energy consumption, 
vehicle range, and fuel costs for every route and block served by UCSC’s fleet. 
Once the service needs were identified, CTE developed cost estimates for 
each transition scenario based on fleet assessments, facilities assessments, fuel 
assessments, maintenance assessments, and a total cost-of-ownership assessment.

CTE’s current effort is to perform a Redundancy, Resilience, and Response 
Assessment to investigate UCSC’s options to continue to provide service in fuel 
scarcity scenarios such as grid failures and shutdowns. As a part of the analysis, 
CTE is reviewing UCSC’s ability to support emergency response in natural 
disaster events that may require differing duty cycles and vehicle applications. At 
the conclusion of this assessment, a workshop will be conducted with the agency 
to review the facility and vehicle technology solutions to support a zero-emission 
fleet in off-grid or grid-down, and emergency situations.

This project is unique because it builds off an existing effort from the UCSC 
student community to transition the university’s fleet to clean vehicles.  
In 2018, the Transportation and Environment lab at UCSC performed a 
feasibility assessment and cost analysis of transitioning the current diesel fleet  
to electric buses. 

The reports produced across the duration of this project will be finalized and 
presented to campus leadership in December 2023.

UCSC Fleet 
Transition Planning

Overview
Project Duration: Nov. 2022 - Dec. 2023

Project Value: $150,300

CTE Project Value: $150,300

CTE Staff
Savannah Gupton, Senior Project Manager

Chase Stell, Project Manager

Alli Johnston, Engineering Associate
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Client
Utah Transit Authority (UTA)

Project Description
The Center for Transportation and the Environment (CTE) partnered with the 
Utah Transit Authority (UTA), the University of Utah, and Via for a successful 
award under the Federal Transit Administration’s (FTA) Areas of Persistent 
Poverty Program (AOPP). The project will study a possible transition from 
UTA’s current traditional 24-hour notice paratransit service powered by gasoline 
vehicles, to an on-demand dispatching system, which also introduces zero-
emission vehicles that could significantly increase rider convenience, improve 
service equity and productivity, and take steps toward cleaner air and better 
health for an especially vulnerable population. 

The study will focus on four tasks: (1) evaluate the potential to transition UTA’s 
paratransit operating software to a more dynamic on demand system with a 
focus on equitably serving high poverty areas, (2) evaluate the viability of using 
existing resources during off-peak hours to provide on demand rides to the 
public, (3) plan to introduce zero-emission paratransit vehicles, and (4) ensure 
in-depth community engagement to include a diverse range of people  
with disabilities.

CTE was engaged to address task 3 - evaluating the potential for UTA to 
transition its paratransit fleet to battery electric buses (BEBs). CTE’s work 
includes a market analysis of current and near-term BEBs suitable for paratransit 
service along with supporting infrastructure. CTE will also analyze the service 
requirements to determine the feasibility of BEBs to meet agency requirements 
and provide a high-level cost analysis of the transition. CTE conducted a kickoff 
meeting to outline its plan to the larger project team and has collected vehicle 
data from UTA. CTE is currently completing the market analysis and initiating 
the operational analysis.

Utah Transit Authority 
Paratransit Study

Overview
Project Duration: May 2023 - Aug. 2024

Project Value: $440,584

CTE Project Value: $35,000

CTE Staff
Todd Walton, Senior Project Manager

Leslie Eudy, Project Manager

Rebecka Moreno, Engineering Associate

Shannon Russell, Managing Associate
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Client
World Resources Institute (WRI)

Project Description
The Center for Transportation and the Environment (CTE) partnered with the 
World Resources Institute (WRI) to support their Electric School Bus Initiative 
funded by the Bezos Earth Fund. As part of this project, CTE provided complete 
electric school bus (ESB) transition plans to three school districts at no cost to the 
districts. CTE also designed and hosted an ESB Transition Planning Workshop.

For the three transition plans, CTE and WRI prioritized partnerships with 
school districts that serve environmental justice zones and/or traditionally 
disadvantaged communities. CTE leveraged its previous transit and electric 
school bus deployment experience and its transition planning methodology to 
provide the technical analysis for each transition plan. 

CTE began by evaluating each district’s operational requirements with currently 
available electric school buses. This allowed CTE to determine what was feasible 
and what considerations needed to be addressed in the charging strategy. Next, 
CTE completed a charging strategy and equipment evaluation to determine 
the energy requirements for each parking lot or site. A cost assessment was 
also completed and included a fuel cost analysis and a total cost of ownership 
assessment for full electrification. CTE prepared final presentations for each of 
the three districts. These presentations represented the work done throughout 
the project, the findings, and the benefits of electrification. 

This project also included an ESB Transition Planning Workshop in March 
of 2023 as part of Generation 180’s Clean Energy Schools Symposium. CTE 
organized a technical expert panel with speakers from Montgomery County 
Schools, Modesto County Schools, Dominion Energy, and First Student. CTE 
also gave detailed instruction on the benefits and key considerations of zero-
emission fleet transition planning. Lastly, CTE conducted nine mini-transition 
plans for school districts in attendance and reviewed these results in small groups 
at the workshop.

WRI Electric School 
Bus Initiative

Overview
Project Duration: Jan. 2022 - Mar. 2023

CTE Project Value: $150,000

CTE Staff
Erik Bigelow, Senior Project Manager

Lauren Justice, Senior Project Manager

Niki Rinaldi El-Abd, Lead Mng. Consultant

Leslie Eudy, Managing Consultant
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Client
American Public Transportation Association

Project Description
The Center for Transportation and the Environment (CTE) partnered 
with the American Public Transportation Association (APTA) to support 
the investigation of transit bus battery codes and standards needs as a 
component of the APTA Standard Bus Procurement Guidelines (SBPG). 
CTE performed an audit of the proposed electric bus battery codes and 
standards related to bus safety to determine which standards have been 
previously incorporated into the APTA Standard Bus Procurement 
Guidelines. Additionally, the team researched which additional electric 
bus battery codes and standards may be applicable and should be added 
to the APTA Standard Bus Procurement Guidelines. To do so CTE 
referenced documentation from relevant standards groups including the 
National Fire Protection Association, the National Highway Traffic Safety 
Administration, Underwriters Laboratories, and the Society of Automotive 
Engineers (SAE). These tasks helped determine which of the existing 
electric bus battery standards or guidance are components of the existing 
guidelines and which should be considered as additions.

CTE leveraged its relationships and experience working with organizations 
within the industry and transit bus market. CTE reviewed the list with 
safety experts such as the National Renewable Energy Lab, Electric Power 
Research Institute, and SAE for independent input on the relevance 
and value of the identified electric bus battery standards. CTE worked 
with battery electric bus original equipment manufacturers (OEMs) to 
understand compliance with and tests relevant to the battery  
safety standards. 

The final project deliverable, prepared by CTE, provided a matrix 
summarizing the relevant battery safety codes and standards, 
recommendations for SBPG inclusion, and OEM compliance ability. 
This project provided a comprehensive third-party evaluation of safety 
standards for batteries as the market develops and grows for battery 
electric transit buses. This is an important step towards ensuring public 
safety and confidence in the technology as standards are assessed and 
included in SBPG. CTE and project partners will be able to utilize this 
information when requested to help educate school boards, transit 
agencies, and other stakeholders. 

American Public Transportation Association Battery 
Safety Standards for Bus Procurement Whitebook

Overview
Project Duration: Dec. 2022 - Mar. 2023

Project Value: $6,500

CTE Project Value: $6,500

CTE Staff
Erik Bigelow, Senior Project Manager

Soniya Bhagat, Project Manager
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Client
Federal Transit Administration (FTA)

Project Description
The Federal Transit Administration (FTA) selected CTE as one of two national 
nonprofits to manage its Transit Vehicle Innovation Deployment Centers 
(TVIDC) program. FTA created the program to support multiple transit bus 
research and innovation objectives, including assessing industry research, testing, 
and data collection needs to accelerate zero-emission bus (ZEB) adoption. 
The program scope also includes multiple engineering research objectives and 
industry outreach on behalf of FTA to support ZEB education and adoption. 

In its primary task, CTE convened and steered an industry panel of 14 transit 
agency C-level executives, every major US transit bus manufacturer, all three 
federal bus testing centers, and the American Public Transportation Association 
(APTA) to identify the industry’s greatest challenges and develop solutions 
for addressing them. CTE organized two in-person panel meetings and five 
virtual working group meetings over the course of eight months to develop 
recommendations for FTA in five focus areas: zero-emission bus research 
priorities, transit automation, zero-emission transit workforce development, 
collaboration with electrical utilities, and how to best leverage the federal bus 
testing programs at Altoona, the Ohio State University, and Auburn University. 

CTE extensively researched the state of the industry and challenges in each focus 
area and produced a draft report for panel review. The working groups for each 
focus area refined recommendations for the final report, which CTE delivered on 
schedule in June 2020. FTA published the report in January 2021, at the direction 
of the US Congress. The FY2022 Consolidated Appropriations Act appropriated 
$10 million for FTA Research to pursue zero-emission bus research objectives, 
directing FTA to align with the TVIDC panel report findings. CTE organized 
a third panel meeting covering ZEB workforce development in Atlanta, GA in 
April 2022, with an ensuing report delivered to FTA in June 2022.

The TVIDC program also assessed data collection and reporting tools available 
to transit bus operators, and established new mechanisms for data mining using 
those tools. CTE and transit agency partners worked to develop a methodology 
for collecting, processing, and providing on-route data information from existing 
electric bus deployments that characterize component and bus behavior across a 
wide range of conditions. The methodology focused on providing useful outputs 
to inform and support agency deployment, charging, and maintenance decisions. 
CTE developed and submitted to FTA reports on its process and findings, as well 
as one covering data standards. 

FTA awarded CTE a $6.2 million extension of TVIDC in September 2022. 
This added scope will proceed in two phases, the first of which is to assess ZEB 
industry needs, resource gaps, and barriers to adoption. CTE presented its 
findings under this first phase to the FTA in September 2023 with a final list of 
15 research projects, demonstrations, and industry engagement activities, and 
FTA will select which to fund under the program’s second phase.

FTA Transit Vehicle Innovation Deployment 
Centers (TVIDC) Program

Overview
Project Duration: Feb. 2019 - Dec. 2025

CTE Project Value: $9,687,500

CTE Staff
Dan Raudebaugh, Senior Project Manager

Jackson Danis, Project Manager
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Client
Department of Energy - Energy Program Innovation Clusters (EPIC)

Project Description
Launch Alaska Transportation and Energy Accelerator (LATEA) was selected 
to receive $1 million in new funding from the U.S. Department of Energy 
(DOE) Energy Program for Innovation Clusters (EPIC) to support startups 
and promising energy technologies in Alaska. The grant will help drive long-
term innovation and stimulate new business in Alaska. The partners LATEA 
brought together for this award include DOE’s Arctic Energy Office, the Center 
for Transportation and the Environment (CTE), and the Alaska Electric Vehicle 
Association. Through capacity-building outreach projects, the team will bring 
new clean energy start-ups to Alaska and elevate the narrative of zero-emission 
transportation technology opportunities in the state. 

CTE was involved in the inaugural Clean Transportation Leadership Roundtable 
in October of 2022 with a goal to accelerate conversations that will boost zero-
emission technology innovation in Alaska. The conference covered investment 
opportunities, barriers, and policies surrounding zero-emission technology for 
ground, maritime, and aviation transportation. CTE organized the conversation 
topics and speakers for the ground transportation portion of the conference. 

CTE also moderated and helped to organize the 2023 Clean Transportation 
Leadership Roundtable, the goal of which was to gather industry experts, 
researchers, policymakers, and stakeholders to explore zero-emission vehicle 
technologies, use cases, and deployment best practices. The conference aimed 
to foster collaborative discussions, share knowledge, and generate innovative 
ideas to accelerate the adoption of zero-emission vehicles in Alaska. In 2023, 
CTE will also assist with Launch Alaska’s Hydrogen Charette with a focus on the 
possibilities for hydrogen production and adoption.

Launch Alaska Energy Program 
for Innovation Clusters

Overview
Project Duration: Oct. 2021 - Sept. 2023

CTE Project Value: $114,199

CTE Staff
Steve Clermont, Senior Project Manager

Morgan Cox, Project Manager

PJ Callahan, Lead Engineering Consultant
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Client
National Transit Institute (NTI)

Project Description
CTE is developing a Zero-Emission Bus Transition Plan Guidebook for 
the National Transit Institute (NTI) to support the organization’s goals of 
educating transit agencies on the methods of proper transition planning. 
Moving to a fully, or even a majority zero-emission bus (ZEB) fleet requires 
special planning and consideration of the elements that are unique to ZEBs, 
such as range limitations, higher vehicle costs, charging and/or hydrogen 
fueling, maintenance requirements, and infrastructure needs. Although these 
challenges are significant, a ZEB Transition Plan can help agencies overcome 
these difficulties and offers substantial benefits to one-off deployments.

The Guidebook’s format will help users quickly identify the necessary steps,  
key stakeholders, and common pitfalls of transition planning, so they can 
make the most of their deployment. The user-friendly format allows users with 
different interests or responsibilities to easily find relevant information for each 
phase of planning. The Guidebook categorizes ZEB transition planning into 
nine sequential Phases that follow the recommended ZEB Transition Planning 
Methodology steps.  These steps are a complete set of analyses agencies may 
use to inform the planning of the conversion of their fleets to zero-emission 
technologies. 

The guidebook will outline the entire transition planning process following 
CTE’s standard methodology, which encompasses nine key phases: Planning 
& Initiation, Requirements & Data Collection, Service Assessment, Fleet 
Assessment, Fuel Assessment, Maintenance Assessment, Facilities Assessment, 
Total Cost of Ownership Assessment, and finally creation of the ZEB 
Transition Plan itself. 

National Transit Institute Zero-Emission 
Bus Transition Plan Guidebook

Overview
Project Duration: Mar. 2023 - Dec. 2023

Project Value: $150,000

CTE Project Value: $150,000

CTE Staff
Lauren Justice, Senior Project Manager

Niki Rinaldi El-Abd, Project Manager

Alder Young, Engineering Associate
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Project Description
One-on-One Transit and One-on-One Trucks are consecutive annual 
gatherings hosted by the Center for Transportation and the Environment 
(CTE) that bring together fleet operators with technology and infrastructure 
suppliers in critical conversations around zero-emission fleet transitions. 
Each event brings together 50 operators and 25 suppliers for two days of 
intimate supplier presentations, engaging roundtable discussions, interactive 
networking, and personalized one-on-one meetings.

CTE’s One-on-One events provide a unique opportunity for direct, in-
person conversations and dialogue between technology suppliers and the 
operators that are using these technologies to provide emissions reductions 
in their communities. This communication is essential for driving innovation 
and ensuring that new technologies meet the real-world needs of the 
transportation industry.

Proceeds from One-on-One events provide critical support for CTE’s 
intensive zero-emission public policy work as well as the expansion of 
CTE’s impactful projects. CTE prioritizes our members for sponsorship 
opportunities. Their continued support enables CTE to produce events that 
set the standard in zero-emission conversations.

One-on-One:  
Transit & Trucks

Overview
Project Duration: Mar. 20 - 24, 2023

CTE Staff
Lauren Justice, Senior Project Manager

Rae Bucher, Project Manager
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Client
Southern California Edison (SCE)

Project Description
CTE developed three case studies for Southern California Edison (SCE), 
which detailed SCE fleet customers’ experiences with deploying and operating 
medium- and heavy-duty electric vehicles. CTE worked directly with three 
different companies to document lessons learned from their electric deployment 
experiences. CTE gathered input on the companies’ relationships and experience 
with SCE’s Charge Ready Program, through which the utility builds charging 
infrastructure for customers deploying two or more medium- or heavy-duty 
vehicles. SCE has been using the CTE case studies as marketing and sales tools 
for its Charge Ready Program. 

For the first case study, CTE featured Porterville Transit in Porterville, CA and 
their deployment of 12 electric passenger vans for an on-demand transportation 
program. For the second case study, CTE highlighted Anheuser-Busch. In 2020, 
Anheuser-Busch deployed 21 class 8 BYD electric trucks across three of its 
southern California distribution facilities. In the third case study, CTE presented 
Prologis’ charging infrastructure build-out at two of its distribution facilities.  
These charging sites support 38 Volvo VNR Class 8 battery electric trucks. 

Southern California Edison 
Electrification Case Studies

Overview
Project Duration: Mar. 2021 - Jul. 2023

CTE Project Value: $12,000

CTE Staff
Lauren Justice, Senior Project Manager
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Client
Stockton Unified School District

Project Description
The Center for Transportation and the Environment (CTE) partnered with the 
California Energy Commission (CEC) and subcontracted with Sage Energy 
Consulting (SAGE) and The Mobility House (TMH) to determine the lowest 
cost method for Stockton Unified School District to charge 100% of its electric 
school bus (ESB) fleet based on current operations. The secondary objective was 
to evaluate the financial benefit and resilience (grid support) profile for Stockton 
Unified School District with vehicle-to-grid (V2G) based on current operations. 

CTE created an operating profile summary report to determine the operating 
scenario and constraints for an electric fleet. This report included detailed 
documentation of the operating time, miles driven, and parked & charging time 
per bus. CTE worked with SAGE and TMH to analyze charging scenarios to 
determine charging arrangements for at least three scenarios (e.g., AC charging, 
DC shared charging, containerized DC charging, AC and DC combination). 
Out of this analysis, CTE created a lowest cost to charge summary report, which 
summarizes the lowest cost to charge analysis, capital cost summary, operating 
cost summary, potential revenue sources and projected value, impact of solar 
and/or battery storage on reducing energy costs, and a summary of total costs for 
each scenario analyzed.

To conclude the project, CTE created a non-technical summary presentation and 
report as well as a partner review report to summarize findings. CTE reviewed 
results with project partners and developed a final blueprint. The final blueprint, 
Stockton Unified School Lowest Cost to Charge Blueprint, documents findings, 
recommendations, and generalized conclusions. 

Stockton Unified School District 
ESB Fleet Charging Blueprint

Overview
Project Duration: Jan. 2022 - Dec. 2022

Project Value: $200,000

CTE Project Value: $100,000

CTE Staff
Erik Bigelow, Senior Project Manager

Leslie Eudy, Project Manager
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Client
Zero Emission Bus Resource Alliance (ZEBRA)

Project Description
The Zero Emission Bus Resource Alliance (ZEBRA) is a member-based 
professional association of over 70 transit agencies in the United States and 
Canada that are operating or procuring zero-emission buses (ZEB). ZEBRA’s 
mission is to advance transit agencies’ capacity for zero-emission bus (ZEB) 
adoption through information exchange, training programs, shared research, and 
public education. ZEBRA hosts quarterly web meetings, in-person roundtables, 
and an online member portal with a resource library, discussion forum, meeting 
archive, and bus performance dashboard. 

ZEBRA meetings are designed to help connect member agencies to state-of-
the-art ZEB practices and reflect ZEB interests as a collective voice. ZEBRA’s 
membership is made up of transit agencies that have collectively deployed more 
than 580 ZEBs, with over 1,200 additional vehicles coming soon. Through 
membership, performance data, deployments, and advocacy, ZEBRA leads 
transit agencies to advance their capacity for ZEB adoption. 

ZEBRA has contracted with the Center for Transportation and the Environment 
(CTE) since 2018. CTE works on behalf of ZEBRA’s membership to provide 
the group with technical insights, organizational management, and industry 
consultation based on CTE’s extensive experience. CTE’s scope includes 
managing the day-to-day activities of ZEBRA, such as its ZEB performance 
dashboard, marketing and communications materials, financial administration, 
membership on-boarding and meetings, committee administration, and 
coordination of federal advocacy priorities. In 2023, CTE organized two in-
person events: an April Bus OEM Roundtable with six OEM speakers, and a July 
Energy Management Roundtable with eight speakers. ZEBRA’s FY2023 project 
budget includes an in-kind contribution of $95,000 from CTE as a commitment 
to the importance of ZEBRA’s work in the industry.

Zero Emission Bus 
Resource Alliance

Overview
Project Duration: 2018 - Present

CTE Project Value: $295,000 per year

CTE Staff
Lauren Justice, Senior Project Manager

Alyssa Fritts, Project Manager

Leslie Eudy, Managing Consultant/ 
                   Technical 

Maggie Pears, Lead Managing Associate 
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Project Description
The Zero Emission Bus Conference (ZEB Con) is an annual event hosted 
by the Center for Transportation and the Environment (CTE) that 
brings together transportation leaders from around the world to explore 
the challenges, opportunities, and best practices for bus electrification. 
Since 2011, CTE has hosted ZEB Con to educate industry professionals 
with practical information for making smart, informed electric bus and 
infrastructure decisions. These clean vehicles offer many benefits but bring 
new considerations that require fleet managers to make intentional, data-
driven decisions.

CTE hosted the 11th annual Zero Emission Bus Conference (ZEB Con) 
September 26 - 28, 2023 at the San Diego Town and Country Resort, 
attracting a record-breaking attendance of more than 700 enthusiastic 
participants. Among them were bus and shuttle fleet managers,  
zero-emission bus OEMs, infrastructure providers, government officials, 
and climate advocates from across the globe. The conference proved to be a 
hub of knowledge and inspiration for the electrification of public and private 
transportation fleets.

ZEB Con 2023 offered 18 educational sessions that facilitated fleet-to-fleet 
conversations, showcasing the latest software, support technologies, and 
charging systems for large-scale electric vehicle deployments. Attendees had 
the unique opportunity to engage with speakers from various corners of  
the globe, from Philadelphia to Seattle and Cologne to Mexico City, 
exploring diverse topics such as fuel cell electric vehicles and site  
evaluation best practices.

CTE’s members make up the majority of our supporting industry partners 
and are prioritized for sponsorship opportunities. All proceeds from ZEB 
Con are reinvested in the development of the zero-emission bus industry 
through CTE’s year-round zero-emission fleet deployment, planning, and 
advocacy efforts.

Zero Emission Bus 
Conference (ZEB Con)

Overview
Project Duration: Sep 26 - 28, 2023

CTE Staff
Lauren Justice, Senior Project Manager

Rae Bucher, Project Manager
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