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From A to ZEB 
We transform transportation.

Communities all over the world are setting 
goals aimed at reducing their carbon 
footprint. Zero-emission buses (ZEB) and 
the electrification of transit systems will 
provide a clean and sustainable future by 
combating climate change, improving air 
quality for our communities, and providing 
a more stable infrastructure that is less 
reliant on fossil fuels and fluctuating 
energy costs.

Stantec brings a unique combination of 
expertise in ZEB infrastructure planning 
and design, route and energy analysis, 

and a thorough understanding of funding 
opportunities available to transit agencies. 
Our team will serve as your trusted advisor 
to understand, plan for, and deploy zero 
emission solutions.

We have worked on more than 40 zero-
emission bus and vehicle projects globally. 
We help our clients align the pieces 
through producing ZEB transition plans, 
route and energy analysis, implementation 
of charging infrastructure, design of 
hydrogen fueling stations, and facility 
design to accommodate ZEBs.

Our process looks at the holistic needs 
for each transit agency as depicted in 
the figure above. Our talented planning 
and design team works closely with our 
clients to align the pieces of the ZEB 
components necessary for the agency to 
be operationally and financially successful 
through the ZEB fleet transition.

Our industry experts are committed 
to bringing the ZEB technology to the 
forefront. Through our project work, 
industry speaking engagements, and 
published articles, we bring thought 

leadership and innovative solutions to 
our clients. Through our active industry 
association memberships, ZEB Task 
Force, and committee participation, 
Stantec is transforming transportation one 
ZEB fleet at a time.
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To provide data-driven decision making for your future fleet, Stantec uses a 
planning tool called ZEBDecide. This tool is composed of multiple modules 
allowing services tailored to your needs. 

Benefits of ZEBDecide
 
• Energy modeling to predict the performance of Battery Electric Buses (BEBs) 

and Hydrogen Fuel Cell Electric Buses (HFCEBs) 
per route and per operating block.

• Projections of total fuel demand (electricity and hydrogen).
• Charging schedule for BEBs based on vehicle dispatching and blocking.
• Provides hydrogen station specifications and power requirements.
• Power requirements for each facility for the charging and hydrogen dispensing 

of BEBs and HFCEBs, respectively.
• Cost optimization that helps determine the ideal proportion of each 

technology type in a fleet while minimizing the cost of ownership.
• Rate modeling and energy fuel cost projections.
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Stantec has established a team dedicated 
to the assessment and development of 
safe design and operations of hydrogen –  
which includes production, storage, and 
transmission assets. As a value added 
benefit, our team provides consultancy 
services, bringing design, maintenance, 
and safety expertise to your agency. With 
our diverse background in energy, water, 
infrastructure, buildings, environmental 

services, and mobility services (hydrogen 
and battery electric), Stantec has the 
in-house experts to examine macro and 
micro aspects of the hydrogen value chain.

Our skills and experience mean we can 
bring an integrated, holistic approach 
to project delivery providing a seamless 
interface to the deployment of hydrogen.

Hydrogen Fuel Cell 
Electric Bus

Orange County 
Transportation Authority 
Hydrogen Fueling Project 
at the Santa Ana Bus Base
Santa Ana, CA

HFCEBS BEING CONSIDERED 
AT AGENCIES WHERE STANTEC IS 
LEADING THE PLANNING & DESIGN

1,000+
ZERO-EMISSION  
PLANNING & DESIGN  
PROJECTS LED BY STANTEC

50+



Stantec’s experts are among the first in 
the field to have planned and implemented 
several electrification projects. The 
Stantec innovative modeling approach 
combined with our renowned background 
in energy, infrastructure, buildings, and 
mobility services provide a holistic project 
development to the different stages of 
BEB implementation. 

Every BEB transition plan starts with 
a detailed assessment of the current 
conditions to create a personalized plan 
that will satisfy the current operations, 
as well as the future needs of your 
transportation system. The personalized 
BEB solution is developed considering 
engineering details, infrastructure 
upgrades, operational constraints, costs, 
and phasing timelines; all while prioritizing 
service during the transition period. 

Battery Electric Bus

Santa Monica Big Blue Bus 
Charging Infrastructure Project
Santa Monica, CA

BEBS BEING CONSIDERED AT  
AGENCIES WHERE STANTEC IS  
LEADING THE PLANNING & DESIGN

2,400+
BUSES TRANSITIONING TO  
ZERO-EMMISSION  
(STANTEC LED PROJECTS)

3,400+



Your success is our success! Stantec is 
a leader in assisting transit agencies with 
the adoption of ZEB fleets. The transition 
from A to ZEB is not an easy one. No two 
transit agencies are alike, and no two 
solutions can be the same. Our clients’ 
needs are at the center of every solution 
we design. We have prepared more 
than 10 ZEB transition plans for transit 
agencies across North America.

With over 60 years of experience, 
Stantec has built a dedicated design 
practice that has delivered over 300 
operations & maintenance facilities 
across North America. Our experienced 

staff is assisting transit agencies in their 
transition to ZEB fleets and planning and 
designing the charging and hydrogen 
infrastructure requirements at new and 
existing facilities. 

Adding to our planning and facilities 
experience, Stantec partners with transit 
agencies to identify the infrastructure 
and power requirements for on-site and 
en-route charging. In addition, we plan 
and design hydrogen refueling stations. 
Coordinating with public utility companies 
brings our clients the services needed 
to implement their zero-emission fleet 
refueling and charging requirements.

Transition Plans 
& Infrastructure 
Planning and Design

OPERATIONS & MAINTENANCE 
FACILITIES DESIGNED AND 
DELIVERED

300+
ZEB ROLLOUT PLANS &  
ZEB ANALYSIS PROJECTS  
LED BY STANTEC

20+



BC Transit, Victoria, BC
1,000 buses

Edmonton Transit Service
50 BEBs

Intercity Transit Pattison Bus Garage, Olympia, WA
110 buses

Winnipeg Transit Master Plan and BEB Best Practices
640 buses 

Evaluating ZEB opportunities in Canada
None

TriMet Powell Garage Charging Infrastructure, Portland, OR
125 buses; 150kW charger capacity

TriMet Columbia Bus Base Charging Infrastructure
300 buses

Missoula Urban Transportation District Mountain  
Line ZEB Study
30 buses

Halifax Transit, Halifax, NS
350 buses

New York Power Authority EBus Overhead Charging 
Infrastructure, Queens, NY & Staten Island, NY
30 chargers

Westchester Department of Transportation Cerrato Bus 
Facility EBus Charging Infrastructure, Valhalla, NY
6 fast chargers

Toronto Transit Commission McNichol Garage Battery 
Electric Bus Study
300 buses

Metrolinx/GO Transit, Toronto, ON
500 buses

Charleston Area Regional Transportation Authority Electric 
Bus Master Plan, Charleston, SC
60 fixed route buses

Madison Metro Nakoosa Trail Bus Operations & 
Maintenance Facility
235 buses

Metropolitan Transit Council Minneapolis Bus Garage, 
Minneapolis, MN
220 buses

Utah Transit Authority Depot District Clean Fuels 
Technology Center
50 BEBs; 150 kW charger capacity

Napa Valley Transit Operations & Maintenance Facility  
& Electric Bus Infrastructure Study
75 buses

El Dorado County Transit
100 buses 

Elk Grove Zero Emission Bus Fleet Transition Plan
60 buses

Tri-Delta Electric Bus Demonstration Project
10 BEB charging stations 

Golden Gate Highway, Bridge & Transportation Department 
ZEB Rollout Plan & Analysis Services
150 buses

Zero-Emission Bus Study for Confidential Tech Company
300+ buses

Fresno Area Transit Facility Modifications to Accommodate 
Battery Electric Buses
100 buses

San Luis Obispo RTA Operations &
Maintenance Facility and ZEB Study
69 buses

Santa Barbara MTD Facility Master Plan &
Zero-Emission Bus Study
114 buses

Santa Monica Big Blue Bus Charging  
Infrastructure Project
195 buses 

Riverside Transit Agency Zero Emission Bus Analysis 
Services and Rollout Plan
224 buses

Anaheim Transportation Network
100 BEBs; 80kW and 200kW charger capacity

OCTA Zero-Emission Bus Rollout Plan On-Call Services
550 buses

OCTA Facility Modifications for Hydrogen Fueling at  
Santa Ana Bus Base
1 station

City and County of Honolulu
550 buses Blackpool Transport, UK

Transport Scotland, UK
Queenstown, NZ

KEY PROJECTS



TriMet Zero-Emission Bus Projects

 Portland, Oregon

Stantec is assisting TriMet on two large scale charging 
infrastructure projects to support BEBs. The Powell Garage project 
is currently under construction and charging infrastructure for 
125 BEBs. The Columbia Base project is master planned for 300 
BEBs. Because BEB charging infrastructure technology is rapidly 
changing, Stantec provided cost comparisons per vehicle for four 
different electrical charging technologies and the spatial impacts 
related to the different technologies. For both projects, Stantec 
has assisted TriMet by facilitating collaboration with the local 
utility providers in their existing electrical infrastructure capacity. 
Stantec has also provided expected load calculations based on 
total number of BEBs for each project to account for electrical 
sub-station site acreage and size required to support additional 
on-site and off-site infrastructure. The master plans account 
for the additional on-site electrical infrastructure components 
including sub-stations, transformers, charging cabinets, and 
charging dispensers which effect the overall site acreage available 
for vehicle storage.

STANTEC SERVICES 
ARCHITECTURE, 
INTERIOR DESIGN, 
BEB ELECTRICAL 
ENGINEERING, 
SUSTAINABLE DESIGN 
IMPLEMENTATION, 
LIGHTING DESIGN

PROJECT SIZE 
118,700 SF  
POWELL BUS GARAGE

191,560 SF  
COLUMBIA BUS BASE 

TIMELINE 
2017-2022 
POWELL BUS GARAGE

2018-2024 
COLUMBIA BUS BASE



OCTA Zero-Emission Bus Rollout Plan

 Orange, California

Stantec assisted OCTA in developing a CARB-compliant ZEB Rollout 
Plan. OCTA utilized Stantec’s support to develop this important plan 
which guides upcoming vehicle and infrastructure investments. The 
regulation applies to a transit agency that owns, operates, leases, 
rents, or contracts with another entity to operate buses in California. 
Large transit agencies, such as OCTA, must purchase or operate a 
minimum number of Zero-Emission 40-foot buses as determined by 
CARB’s phasing schedule. The regulation further requires 100% of the 
fleet operated by an agency in revenue service must be Zero-Emission 
buses by 2040.

OCTA operates primarily a fleet of CNG buses. For over a year, 
OCTA has been testing in service 10 hydrogen 40 foot buses. As a 
task of our A&E Services On-Call Contract, Stantec assisted OCTA 
on a recently completed hydrogen fueling station at the Santa Ana 
Bus Base to fuel these buses. OCTA operates the fixed-route and 
paratransit services from five facilities throughout the county.

STANTEC SERVICES 
ARCHITECTURE, ZEBDECIDE MODELING, 
ROUTE BY ROUTE ANALYSIS, ELECTRICAL 
ENGINEERING, GRID ANALYSIS, TRANSIT 
ADVISORY SERVICES, FACILITY ANALYSIS

PROJECT SIZE 
550 BUSES 

TIMELINE 
OCTOBER 2019 - JUNE 2020



Santa Monica Big Blue Bus  
Charging Infrastructure Project

 Santa Monica, California

Stantec is assisting the municipal bus operator to devise an electric 
vehicle charging strategy as it switches its fleet of 195 buses by 
2030. The Big Blue Bus implementation date is a decade ahead of a 
statewide mandate. The charging infrastructure project started with 
an in-depth review of route modeling of Big Blue Bus to determine if 
battery electric buses or hydrogen fuel cell electric buses are the best 
fit for the community.

The Stantec Team conducted a block-by-block analysis to understand 
power requirements throughout the 58-square-mile service area. 
During the transition to 100 percent ZEB operations, the Big Blue 
Bus fleet composition will evolve over time, and both natural gas-
powered buses and electric buses will be in service simultaneously. 
The phased approach provides flexibility for the transit agency 
as it reduces its environmental footprint. The infrastructure plan 
will accommodate the shifting fleet composition and the ultimate 
decommissioning and removal of the existing fueling system in place.

Stantec has partnered with Big Blue Bus on facility improvements to 
their Santa Monica campus for more than 25 years. This charging 
infrastructure project is the latest in a long string of largescale 
collaborative projects aimed at improving public transit options for 
Los Angeles County residents, with an eye toward sustainability.

STANTEC SERVICES 
ARCHITECTURE, 
MEP ENGINEERING, 
STRUCTURAL 
ENGINEERING, 
ENERGY ENGINEERING, 
CHARGING PROFILE 
AND POWER DEMAND 
ESTIMATIONS

PROJECT SIZE 
195 BUSES 

TIMELINE 
OCTOBER 2019 - 
PRESENT



San Luis Obispo Regional Transit Authority Bus 
Operations & Maintenance Facility and ZEB Study

 San Luis Obispo, California

The new facility will play a vital role in the RTA’s ability to grow and provide safe, 
reliable transit services for San Luis Obispo County. Due to the agency’s wide 
coverage area, the facility was programmed to operate, service and maintain the 
entire fleet and serve as the headquarters for the agency, but the facility will only 
house the approximately 65 transit vehicles that will dispatch out of this location. 
The remainder of the future 112 vehicle fleet will dispatch from RTA’s several small 
park-out facilities across the county.

The architectural planning for the facility focused on efficiency and the family 
atmosphere of the agency. The design team combined employee amenity 
spaces such as break rooms and kitchens into larger, shared spaces at the core 
of the facility to engage staff to comingle and eliminate the literal walls between 
departments. The combining of shared spaces reduced the overall program, 
saving costs from the beginning of the project.

The design completely eliminates the operational use of fossil fuels on-site, 
maximizes the potential for photovoltaic power generation on the building roof and 
over vehicle parking, utilizes ultra-local building materials, and has been designed 
to accommodate a future all-electric vehicle fleet to be implemented by 2040.

STANTEC SERVICES 
ARCHITECTURE, INTERIOR DESIGN, INDUSTRIAL 
DESIGN, MEP ENGINEERING, CIVIL ENGINEERING, 
LANDSCAPE ARCHITECTURE, INFORMATION/
COMMUNICATION TECHNOLOGY

PROJECT SIZE 
27,500 SF

TIMELINE 
2018 - PRESENT



Golden Gate Bridge Highway &  
Transportation District ZEB Rollout Plan

 San Francisco, California 

Stantec is working with Golden Gate Transit to develop a comprehensive ZEB 
rollout plan in compliance with the California Air Resources Board’s (CARB) 
Innovative Clean Transit mandate. The plan is informed by Stantec’s ZEBDecide 
tool, which can calculate total power requirements, fueling/charging scheduling 
windows, cost of ownership and establishes a optimal fleet mix of battery 
electric buses and hydrogen fuel cell buses based on prevailing circumstances. 
Once complete, the final ZEB rollout plan will help inform priorities, key decision 
points, and other critical considerations.

The project includes in-depth analysis of the District’s four facilities and existing 
routes to determine the optimal fleet composition of battery electric buses and/
or hydrogen fuel cell electric buses for the community. Stantec is conducting 
a survey of all ZEB alternatives currently in the marketplace, assisting with 
resiliency planning, and helping identify technology options for maximizing 
the use of renewable energy. Stantec is also assisting in the development of 
a training plan and schedule for ZEB operators and maintenance/repair staff. 
An interesting twist to the GGT ZEB rollout plan from others Stantec is leading 
is that 54 percent of GGT’s bus fleet is comprised of motor coach buses, a 
segment still very much undefined within the ZEB space.

STANTEC SERVICES 
ARCHITECTURE, ZEBDECIDE MODELING, 
ROUTE BY ROUTE ANALYSIS, ELECTRICAL 
ENGINEERING, GRID ANALYSIS, TRANSIT 
ADVISORY SERVICES, FACILITY ANALYSIS

PROJECT SIZE 
150 BUSES 

TIMELINE 
MARCH 2020 - PRESENT



Toronto Transit Commission  
Battery Electric Bus Study

 Toronto, Ontario

Stantec supported TTC as they embarked on a program targeting 
100% Zero-Emission buses by 2040. TTC started by focusing on a 
possible retrofit of their new McNichol Bus Garage to understand 
what it would take to add battery electric buses to that facility. 
Stantec provided a technology review, utility connection assessment 
and facility review to understand what it would take to support up to 
20 battery electric buses today with the potential of converting the 
entire garage (over 300 buses). Many issues needed to be addressed 
including transformer sizing, location of charging bays, location 
of DC fast charger cabinets, method of charger-to-bus connection 
(there were concerns over union issues to manually plug in buses), 
and finally grid impacts on Toronto Hydro’s already constrained 
distribution system. The resulting analysis assisted TTC in making 
smart decisions about their ZEB program rollout and they have now 
placed an order for 60 BEB’s for use at three existing transit facilities.

STANTEC SERVICES 
ARCHITECTURE,  
INDUSTRIAL ENGINEERING,  
TRANSIT ADVISORY SERVICES

PROJECT SIZE 
1 FACILITY, 300 BUSES

TIMELINE 
2017 - 2018



City of Winnipeg  
Transit Master Plan & ZEB Study 

 Winnipeg, Manitoba

A significant component of the $3 million Winnipeg Transit Master plan 
was to develop a Zero Emission Bus go-to-market strategy. Going into the 
project, Winnipeg was the first city in Canada to test battery electric buses 
and had amassed considerable lessons learned. At the same time, the 
agency realized it was using the first technology to market, and there have 
been many improvements to the technology since then that have been 
introduced. To meet our deliverables, Stantec completed considerable 
research on the Zero Emission Bus market including bus OEMs, charging 
and fueling infrastructure. Additionally, we devised a strategy to ‘electrify’ 
10 routes as a phase 2 pilot, and then an eventual full-fleet rollout. 

Since Manitoba is full of natural resources that permit hydroelectric 
electricity generation with water, the client was also very interested in 
a hydrogen solution since the barriers to adoption are far fewer and 
closer to status quo.

Stantec completed block-by-block route modeling for Winnipeg Transit 
to identify the “ease of implementation” of Zero Emission Buses. We 
also developed a funding plan to identify resources to help pay for the 
transition.

STANTEC SERVICES 
ROUTE ANALYSIS, ZEB MARKET STUDY, 
TRANSIT MASTER PLAN, FUNDING PLAN

PROJECT SIZE 
640 BUSES 

TIMELINE 
2019 - 2020



Riverside Transit Agency ZEB 
Rollout Plan & Analysis Services

 Riverside, California

Stantec conducted a system-wide analysis comparing 
its current fleet of buses operating fixed-route transit 
in the agency’s western Riverside County service area 
to ZEBs. The study developed a recommended ZEB 
mode and provided a Zero-Emission Bus Rollout Plan for 
fixed-route revenue fleet conversion by 2040. The study 
findings support this plan by identifying a comprehensive 
and sustainable plan for RTA which complies with the 
California Air Resources Board ICT regulation.

The analysis conducted considered the operational and 
financial impacts of a full fleet conversion; examined 
the difference in the capital and operating costs of new 
battery-electric or hydrogen fuel cell bus technology 
versus a compressed natural gas (CNG) or gasoline bus, 
the capital cost of associated ZEB infrastructure, the 
capital cost of rehabilitation or purchase of interim non-
ZEB vehicles and infrastructure, and the overall operating 
cost impacts.

STANTEC SERVICES 
ARCHITECTURE, ROUTE 
ANALYSIS, ELECTRICAL 
ENGINEERING, GRID ANALYSIS, 
TRANSIT ADVISORY SERVICES

PROJECT SIZE 
224 BUSES 

TIMELINE 
2019-2020



Anaheim Transportation Network ZEB Route Analysis 
and Charging Infrastructure Plan

 Anaheim, California

Stantec provided block-based modeling 
to inform power requirements for 
a future zero-emission fleet and a 
charging strategy based on ATN’s current 
schedules. Stantec’s approach was to 
utilize its modeling tool ZEBDecide to 
calculate the energy and power demand 
of 100 buses that will be converted to a 
zero-emission fleet.

ZEBDecide modeled the expected fuel 
economy of the buses for each of the 
different routes served by ATN. The 
approach included evaluating operational 
factors (e.g., topography, average driving 
speed, and number of stops) to identify a 
driving cycle that can accurately represent 
each of the routes. A block-analysis 
was then performed to calculate the 
entire fleet’s energy demand. Charging 
schedules were generated for the entire 
electric fleet that details the amount of 
time and specific hours each bus needs 
to be charged to provide the day to day 
service. The modeled energy demand 
and charging profile were the foundation 
to predict the power requirements of 
the facilities. The results provided by 
ZEBDecide were the starting point for 
conversations with the corresponding 
utilities. Additionally, Stantec provided fuel 
cost projections under different scenarios 
for the operation of the BEBs.

The Stantec team designed the new 
electrical system to provide power to 
the first 75 new bus chargers as well 
as the new building and ancillary yard 
loads. The design includes a new 12kV 
service from local utility and a new main 
power transformer sized to meet the 
future needs of the bus yard. A new main 
electrical switchboard will provide power 
to each of the individual bus chargers. The 
design includes an extensive underground 
power distribution system that connects 
each of the charger locations to the main 
switchboard. The first phase of the project 
will include approximately 46 ground-
mounted chargers and dispensers. A 
solar canopy over the bus charging area 
will provide the opportunity to utilize 
overhead dispensers for the second phase 
of the charger build out. The electrical 
design includes the infrastructure to 
support either overhead or ground 
mounted charging for the future buses. To 
maximize the value of the solar array, the 
design includes a battery electric storage 
system (BESS). Operating in parallel with 
the utility and the local PV generation, the 
BESS will also provide a level of power 
supply resiliency in the event of a loss of 
offsite power while helping to reduce the 
overall energy cost for the facility.

STANTEC SERVICES 
ARCHITECTURE, 
ZEBDECIDE MODELING, 
ROUTE ANALYSIS, 
ELECTRICAL 
ENGINEERING, GRID 
ANALYSIS, TRANSIT 
ADVISORY
SERVICES

PROJECT SIZE 
100 BUSES 

TIMELINE 
2019 - 2021



 

FOLLOW US @STANTEC
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