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Dear Neighbor,

T

As Chair of the Clean Transit Enterprise (CTE) Board of Directors, I am pleased to share the
inaugural ten year plan describing how this Enterprise will reduce and mitigate the adverse
environmental and health impacts of air pollution and greenhouse gas emissions produced by
retail deliveries through enabling the widespread adoption of zero emission transit vehicles,
including the requisite charging/fueling infrastructure, facility modifications and planning
studies that will allow transit agencies to confidently make this transition. This plan is being
delivered in accordance with SB21-260, C.R.S. § 43-4-1203.
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The electrification of transportation is essential for clean air and our climate, and transit
vehicles have an important role to play in helping Colorado achieve the greenhouse gas
pollution reductions necessary to achieve the targets set out in HB19-1261. The Colorado
Medium- and Heavy-Duty Vehicle Study recognized that the market for zero emission mediumand heavy-duty vehicles is nascent, but poised for growth, with transit buses on the leading
edge of this market transition.
The availability of funding through the CTE will help large and small transit agencies across
Colorado successfully integrate zero emission vehicles into their fleets, delivering air quality
benefits to riders and residents alike, along with the added benefit of a much quieter bus!
CTE’s four program areas are positioned to assist transit agencies from planning through
implementation while also providing transparency and accountability to the public.
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This document reflects the vision and expertise of the CTE Board, along with valuable input
from Colorado’s transit agency partners, transit advocates, public stakeholders and staff from
CDOT’s Office of Innovative Mobility and Division of Transit and Rail. We look forward to
continuing to refine this ten year plan through continued engagement with stakeholders,
on-going evaluation of our program portfolio and careful monitoring of the rapidly evolving
zero emission bus market.
The CTE board wants to hear from you. We invite you to contact us with your questions,
comments and ideas by emailing us at cdot_cleantransitenterprise@state.co.us.
Sincerely,

Matt Frommer
CTE Board Chair
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Definitions
Battery Electric Vehicle: A vehicle powered exclusively by rechargeable battery pack that can
be recharged by being plugged into an external source of electricity and that has no
secondary source of propulsion.
Colorado Department of Transportation Division of Transit and Rail: The division within the
Colorado Department of Transportation responsible for planning, developing, operating and
integrating transit and rail into the statewide transportation system.
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Disproportionately Impacted (DI) Community: A community that is in a census block group, as
determined in accordance with the most recent United States decennial census, where the
proportion of households that are low income is greater than forty percent, the proportion of
households that identify as minority is greater than forty percent or the proportion of
households that are housing cost-burdened is greater than forty percent, as defined in C.R.S.
43-4-1202(5)
Electric Vehicle: A vehicle that uses a battery to store energy that powers the motor,
including a battery electric motor vehicle, a hydrogen fuel cell motor vehicle and a plug-in
hybrid electric motor vehicle.
Hydrogen Fuel Cell Electric Vehicle: A vehicle powered by electricity produced from a fuel
cell that uses hydrogen gas as fuel.
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Plug-in Hybrid Electric Vehicle: A motor vehicle that is powered by both a rechargeable
battery pack that can be recharged by being plugged into an external source of electricity
and a secondary source of propulsion such as an internal combustion engine..
Recovered Methane: Any of the following if the Colorado Department of Public Health and
Environment’s Air Pollution Control Division determines them to provide a net reduction in
greenhouse gas emissions:
(a) Biomethane;
(b) Methane derived from:
(I) Municipal solid waste;
(II) Biomass pyrolysis or enzymatic biomass; or
(III) Wastewater treatment; and
(c) Coal mine methane, as defined in section 40-2-124(1)(a)(II).
Retail Delivery: A retail sale of tangible personal property by a retailer for delivery by a motor
vehicle owned or operated by the retailer or any other person to the purchaser at a location
in the state, which sale includes at least one item of tangible personal property that is
subject to taxation under Article 26 of Title 39. Each such retail sale is a single retail delivery
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regardless of the number of shipments necessary to deliver the items of Tangible Personal
Property purchased.
Transit: A coordinated system of Transit modes providing transportation use by the general
public, as defined in C.R.S. 43-1-102(4).
Transit Agency: An organization that provides Transit services to the general public or a
segment of the public defined by age, disability or low income, as defined in 2 CCR 607-1.
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Zero Emission Vehicle (ZEV): A vehicle that produces zero or near-zero exhaust emission of
any criteria pollutant (or precursor pollutant) or greenhouse gas under at least one
operational mode. Eligible ZEVs include battery electric vehicles, plug-in hybrid electric
vehicles and fuel cell electric vehicles.
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Introduction
In 2021, the Clean Transit Enterprise (CTE) was established within the Colorado Department of
Transportation (CDOT) to support public transit electrification planning efforts, facility
upgrades, fleet vehicle replacements and the purchase and installation of electric vehicle
(EV) charging and fueling infrastructure. Created by Colorado Senate Bill 21-260 (SB21-260),
the Enterprise imposes a Clean Transit Retail Delivery Fee to fund its operations and has the
power to issue grants, loans and rebates to support the electrification of public transit in
Colorado.
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The primary business purpose of the CTE is to “reduce and mitigate the adverse
environmental and health impacts of air pollution and greenhouse gas emissions produced by
motor vehicles used to make retail deliveries by supporting the replacement of existing
gasoline and diesel transit vehicles with electric motor vehicles, including motor vehicles that
originally were powered exclusively by internal combustion engines but have been converted
into electric motor vehicles, providing the associated charging infrastructure for electric
transit fleet motor vehicles, supporting facility modifications that allow for the safe operation
and maintenance of electric transit motor vehicles, and funding planning studies that enable
transit agencies to plan for transit vehicle electrification” (CRS 43-4-1203).The statute
defines electric motor vehicles to include battery electric, plug-in hybrid electric and
hydrogen fuel cell electric vehicles. It also allows for funding of compressed natural gas
vehicles fueled by at least 90 percent recovered methane in circumstances where an electric
vehicle is not practically available.
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Public transit electrification projects funded by the CTE will help the state reach its targets
of 1,000 zero-emission transit vehicles (ZEVs) on Colorado roads by 2030 and a 100%
zero-emission transit fleet by 2050. These targets, which were established by the 2020
Colorado EV Plan and further elaborated in the 2021 Colorado Transit Zero-Emission Vehicle
Roadmap, apply to rubber-tired, conventionally fueled transit buses, cutaways, vans,
minivans and automobiles. They do not apply to commuter rail, light rail and gondola
systems, as they are frequently powered by electricity.
No later than June 1, 2022, the CTE is required to publish a 10-Year Plan that details how the
Enterprise will execute its business purpose during state fiscal years 2022-2023 through
2031-2032 and estimates the amount of funding necessary to do so. As per statute,
information regarding the implementation of the 10-Year Plan will be maintained and
regularly updated in a public accountability dashboard that can be accessed via the CTE
website. It is anticipated that this plan, once finalized, will act as a living document with
regular future updates and refinements necessary to adjust to changing conditions in Colorado
and across the broader transportation electrification landscape.
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Transit Electrification Background
Converting transit fleets to ZEVs is complex, expensive and poses many challenges. It is a
process that will take years to accomplish, during which time the technology, industry best
practices and market conditions are likely to evolve significantly. A number of challenges and
barriers to implementation exist, including limitations concerning technology, infrastructure,
existing transit facilities and technical capacity. The benefits to the state, however, are also
significant. These include improved air quality, reduced greenhouse gas (GHG) emissions,
greater access to public transit service and improved public health outcomes.

AF

T

Over the course of 2021, the CDOT Division of Transit & Rail (DTR) partnered with the Office
of Innovative Mobility (OIM) to develop the state’s first Colorado Transit Zero-Emission Vehicle
Roadmap. The final Roadmap document was the product of many months of literature review,
data collection, stakeholder engagement, financial analysis and strategy development
intended to define a holistic path forward for Colorado to achieve its zero-emission transit
goals of 1,000 ZEVs on the road by 2030 and a 100% zero-emission transit fleet by 2050.
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Given its comprehensive nature and recent completion, the Roadmap served as a strong
foundation for the Board and staff of the CTE to build upon in developing this 10 Year Plan. In
addition to providing an up-to-date picture of the current transit landscape in Colorado and
identifying state and national market trends, the Roadmap also included a number of
emerging industry best practices and explored common barriers encountered by transit
agencies in planning, implementing and scaling their fleet transitions. Finally, the financial
modeling tool developed as a part of the Roadmap effort has been (and will continue to be)
used to forecast potential timelines and costs for ZEV fleet transitions at both the statewide
and individual transit agencies levels.
The establishment of the CTE represents an important new tool to help the State and local
transit agencies overcome the barriers and realize the benefits of converting their transit
fleets to ZEVs. Enterprise funds will allow the state of Colorado to make this necessary
transition more quickly, broadly and equitably. Key findings from the Colorado Transit ZEV
Roadmap are summarized below.

National Transit ZEV Market
Vehicle Variety

Full sized electric buses have been commercially available for over a decade and their use has
continued to increase since introduction to the market. At the start of 2020, approximately
180 transit agencies were operating over 850 electric transit buses throughout the United
States, with an additional 1,000 vehicles on order for delivery by 2022.
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Decreasing battery and electricity costs have contributed to the growth of the battery
electric ZEV market, with half a dozen major OEMs already active in the space. Some are
recent start-up companies that focus exclusively on development and production of battery
electric and fuel cell electric vehicles, while others are legacy transit vehicle manufacturers
that have more recently entered the ZEV market. A third group of manufacturers has emerged
that specializes in converting traditional internal combustion engine vehicles to zero-emission
powertrains, thereby allowing for a greater number and variety of transit vehicle types
(beyond large buses) to go zero-emission in the near future.
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Additionally, some manufacturers that initially focused on full-size electric transit buses are
pivoting to integrate medium- and small-size cutaway vehicles into their vehicle portfolios to
meet the growing demand for vehicle offerings in this market segment.

Vehicle Range
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Given the various needs and service delivery models across Colorado, additional vehicle types
will support faster adoption of ZEVs since cutaway vehicles make up approximately 25 percent
of the state’s existing transit fleet. ZEV deployment should occur as proven vehicle models
are available to meet current and future transit needs. In Colorado, this means vehicles must
be able to operate with extended range to serve rural areas, and in areas with cold climates
and mountainous terrain.
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The range of electric transit vehicles depends on many variables, most significantly battery
capacity, battery age and environmental factors such as outside temperature or roadway
grade. Standard methods of range measurement have not yet been established in the
industry, and with so many route variables, advertised ranges can be misleading or confusing.
The advertised range of buses new to the market is increasing at a steady pace. For example,
the maximum range of a recently unveiled 40-foot bus is advertised at 329 miles. How this bus
performs in various climates, and whether transit agencies experience a similar range to that
advertised, is yet to be seen.
The range of electric cutaway buses commonly ranges between 100 and 160 miles. The range
for electric minivans varies more - some models can run for just over 100 miles on a single
charge, whereas newer models could offer a range of up to 350 miles. Charge time is a factor
of battery size and charging capability. With Level 2 charger, e-buses can reach a full charge
in around six to eight hours. With DC fast charging, e-buses can be charged in under three
hours.

Vehicle Costs
Although electric buses are generally more expensive to purchase than conventionally fueled
buses, they often achieve cost savings over time due to lower operating costs and reduced
spending on fuel. For example, one vehicle manufacturer estimates that over the lifetime of
their electric bus, more than $400,000 in fuel savings and $125,000 in averted maintenance
7

T

costs are achieved.1 Electric buses have fewer parts and require less maintenance than diesel
buses. Electric buses do not have an exhaust system, the braking system lasts longer, and no
oil changes are required. Additionally, government incentives and grant opportunities can
significantly reduce the upfront costs of electric vehicle purchases, thereby accelerating the
timeline in which operational cost savings deliver an overall return on investment by the
operating agency. Besides the lower total cost of ownership, electric buses have substantial
societal benefits. Electric buses produce less nitrous oxide (NOx) and GHG emissions than new
and existing diesel buses, creating community benefits in the form of cleaner air and better
health, since higher rates of cancer and mortality are linked to exposure to diesel and
ground-level ozone created by diesel exhaust. Transitioning to electric buses can help reduce
hospital visits and other negative health and environmental externalities caused by diesel
exhaust.

Vehicle Performance
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Over the past decade, zero emission buses have performed well in dozens of pilot projects as
well as many broader, long-term deployments in a variety of cities, states, and countries
around the world. Battery electric buses have been noted for their quiet operations, instant
torque and superior handling in snowy conditions, among other features. Additionally,
zero-emission buses tend to require less maintenance and repair and can be more pleasant for
drivers and passengers alike.
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Of course, some ZEV implementations have also encountered technological hurdles. Electric
bus performance can be hindered by several factors, including driver behavior, number of
stops, weather conditions and topography. In the Colorado context, weather and topography
are of particular concern. All transit buses, regardless of fuel source, experience some loss of
range in extreme weather. However, these issues can sometimes be significant in electric
buses. In a recent study by the Center for Transportation and the Environment, for
temperature drops from 50-60° to 22-32° Fahrenheit, battery electric buses lost around 32.1
percent efficiency, while fuel cell electric buses dropped 28.6 percent.2 As a result, it is
important for transit agencies to account for daily and seasonal variability in vehicle
performance when considering a given route or service block for electrification in order to
guarantee that the reliability of the service is not negatively impacted by the transition to a
ZEV.

Additional Considerations

Although electric buses have several technological barriers to overcome, the technology is
constantly improving, and there are several things transit agencies can do to ensure their
buses are performing as highly as possible. Because driver behavior can impact bus
performance, drivers should be trained on how to maximize efficiency of the bus with driving
1

Horrox, James & Casale, Matthew. Electric Buses in America. U.S. Pirg Education Fund, Environment
America Research & Policy Center, Frontier Group. 2019.
2
Henning, H; Thomas, A; and Smyth, A. An Analysis of the Association between Changes in Ambient
Temperature, Fuel Economy, and Vehicle Range for Battery Electric and Fuel Cell Electric Buses. 2019.
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technique. Transit agencies should also ensure that contracts with bus manufacturers include
provisions to guarantee protections in case vehicles delivered do not perform as promised.
Additionally, being realistic about the capabilities of electric buses for particular routes and
conditions, and studying route modeling data to determine the appropriate type of bus for the
route, can help performance.

Colorado’s Current Transit Fleet
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Colorado is home to a variety of transit options operated by public, private and non-profit
agencies. Transit service across the state includes bus service (local, regional, interregional,
intercity), passenger rail service (light rail, commuter rail) and human services
transportation. Colorado transit fleet vehicles are largely owned outright by a public agency;
however, approximately 12 percent are owned by a private entity. The entire statewide fleet
is open and accessible to the general public.
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The transit vehicle inventory below summarizes 2018 data. At that time, ZEVs represented
only 1.2 percent of the entire vehicle fleet, not including tramways, light rail or commuter
rail. While the number of transit ZEVs operating in Colorado has increased to 62 (as of May
2022), they remain a small percentage of the overall fleet and are limited to only around a
dozen agencies at this point.

SameI fe
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In addition to the early-adopter agencies responsible for current ZEV deployments across the
state, there are a number of other transit agencies that have begun the planning process
necessary to begin their fleet transitions in the next few years. The map below illustrates the
geographic dispersion of these fleets and indicates their stage in the transition process as of
2021. To date, there has been a clear pattern of early adoption and planning by larger and
better resourced agencies in the Front Range metro areas and along the I-70 mountain
corridor. In order for the State of Colorado to achieve its transit ZEV targets and ensure the
widespread and equitable access to the benefits of zero-emission transportation, it will be
necessary for a greater number and variety of transit agencies statewide to begin this shift
over the course of the CTE’s first ten years.

Common Barriers to ZEV Fleet Transitions
The transition from traditional, internal combustion engine vehicles to ZEVs can be
challenging for a number of reasons and every transit agency is unique in this regard.
However, there are a number of common challenges that agencies across the state and
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country can expect to encounter that the CTE’s programs may be well-suited to minimize or
overcome. Below is a brief summary of some of these barriers:

Technology Limitations
Advancements in battery technology and decreases in the cost per kilowatt hour have made
ZEVs more competitive relative to their internal-combustion-engine peers. Nonetheless, it is
true that currently available transit ZEV models cannot always meet all of the needs of transit
providers in varied operating environments. As a result, the transit ZEVs on the market may
not always be able to replace conventionally fueled vehicles at a 1:1 ratio due to range and
performance limitations. While the range of vehicle types and models is constantly
expanding, not all vehicle types are readily available as transit ZEVs.

AF

T

Even in spite of rapid advances in battery technology, the range of battery-electric transit
vehicles is often less than that of diesel-powered buses. This range can be further reduced
when operating in cold or hot temperatures, or when operating on steep mountain grades.
Driver behavior can also have a significant impact on vehicle range, which is not as significant
a concern for diesel or gasoline vehicles. For battery-electric buses, vehicle charging takes
more time than re-fueling a conventionally fueled bus. While vehicle charging technology is
rapidly advancing, this extra time adds logistical complexity and requires buses to be “out of
service” longer.
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The CTE has limited ability to advance battery and electric vehicle technology. It does,
however, provide a source of funds for transit providers to purchase ZEVs and transition their
fleets over time. This will allow transit providers to overcome some of the technological
barriers of ZEVs by making it financially feasible to replace a conventionally-fueled fleet with
ZEVs, even if this replacement is not on a 1:1 ratio. Furthermore, a wider adoption of ZEVs
across the country and the state will continue to drive down the cost of battery technology
and, by extension, the cost of ZEVs.

Infrastructure Limitations
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There are several barriers associated with existing power and transportation infrastructure
that can hinder large-scale ZEV adoption. The electrical grid, in particular, will need to evolve
to accommodate a higher volume of charging for transit and personal ZEVs alike. Some of the
challenges of upgrading electrical infrastructure to accommodate vehicle charging include
grid instability, lack of standards and regulation on charging infrastructure, large capital
expenses, lack of land and space to install new infrastructure, and limited planning for the
long-term impacts to the electric grid.
Hydrogen-fueled vehicles also face challenges, primarily from the lack of fueling
infrastructure currently in Colorado. This could change in the future, as Colorado signed a
Memorandum of Understanding with New Mexico, Wyoming and Utah in February 2022 to
pursue federal funding to help establish a hydrogen hub in the region. Increased production
and usage of hydrogen, whether via a federally-funded hub or smaller-scale targeted
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investments, will open up new possibilities for transit agencies in Colorado to transition to
ZEVs.
The CTE will help alleviate some of these infrastructure limitations by funding the purchase
and installation of vehicle charging infrastructure and potential hydrogen fueling systems. By
continuing to support the expansion of the charging and fueling network in Colorado, more
local transit providers will be able to accommodate ZEVs without sacrificing reliable access to
fuel.

Facility Limitations
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As vehicle technology continues to evolve, associated facilities such as those used for transit
operations and maintenance needs will have to be planned accordingly. Many transit facilities
will need upgrades in order to accommodate charging for transit ZEVs. Depot charging, which
refers to electric bus charging infrastructure located at the facility at which off-duty buses
are stored, is often preferred for smaller scale deployments. This is because the
infrastructure is less expensive than for on-route charging; however, large agencies that
operate in space-constrained urban environments may run into obstacles when siting all
charging equipment in the depot or planning for future fleet growth. As such, facility
modifications including space requirements, site infrastructure and expansion in electrical
grid capacity on-site will require significant investment. The enterprise funding will fill this
gap in providing resources for agencies in need to install and expand its charging,
maintenance and operation facilities.

Planning/Knowledge Limitations
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In general, transit agencies lack the information needed to make informed decisions regarding
ZEV transitions. Electric transit operation requires substantial planning as it needs to address
issues around vehicle performance, charging technologies, route optimization in alignment
with charging needs and procurement processes. As electrification is a niche market for many
transit agencies, there is a knowledge gap when it comes to understanding the electric
transition of transit fleets. Planners will need to understand the changes to operational
characteristics and maintenance requirements of ZEVs, including training for drivers,
technicians and other staff. A successful cost-effective deployment of electric buses will
require an implementation plan with concrete strategies in addressing the technology,
infrastructure and facility modification barriers as well as a refined procurement process.
There is also an unprecedented need to coordinate with utilities, charging providers and other
stakeholders to ensure route services and electrical grid distribution are equitably met. To
bridge the knowledge gap, local agencies will be able to access CTE funds to assist in their
fleet electrification planning efforts including knowledge capacity building, conducting
feasibility studies and the development of a Zero Emission Fleet Transition Plan.
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Anticipated Timelines and Costs for Fleet Transition
Replacement Cycle Assumptions
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As part of the Transit ZEV Roadmap development, it was important to understand how many
existing transit vehicles in the state were likely to reach retirement age over the course of
the 2030 and 2050 target years. To this end, staff used the existing Transit Asset Inventory
Master Database, which automatically populates Revenue Vehicle Service Years for existing
fleet vehicles and uses this data to identify remaining service life, including which vehicles
should be prioritized for replacement. Because the data used to develop the initial transit
vehicle inventory was from 2018, it was necessary to adjust vehicles ages forward to 2022.
The results of this process are shown in the table below:
2022-Adjusted Colorado Fleet Table *Does not account for new or retired vehicles since 2018
Rem.
Service
Life

Liquid
Electric
Compressed Diesel
Hybrid Hybrid
Electric Dual
Gasoline Petroleum
Propulsion
Natural Gas Fuel
Diesel Gasoline
Battery Fuel
Gas
Power
14

446

319

1

8

11

9

1

5

814

0-5 Years

68

225

834

0

18

7

0

0

5

1157

6-10
Years

51

729

45

0

4

0

1

36

0

866

11-15
Years

0

42

0

0

14

0

0

1

0

57

TOTAL

133

1442

1198

1

44

18

0

38

10

2884
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Total
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The Transit ZEV Roadmap identified approximately 800 vehicles that had already exceeded
their anticipated service life and another 1,100 that would do so in the next five years. The
great majority of the remaining vehicles in the statewide fleet will reach their anticipated
replacement age within ten years. Since the state’s target is to put at least 1,000 transit ZEVs
on the road by 2030, this indicates that there are more than enough replaceable vehicles that
could be converted - assuming that the funding, planning and institutional buy-in are
established ahead of time.

Vehicle Price Parity Assumptions
Currently, transit ZEVs can be significantly more expensive than their gasoline or diesel
equivalents, but purchase prices have tended to decline from year-to-year. This pattern is
expected to continue as ZEV technology advances, even in spite of current inflationary and
supply chain challenges. While it is difficult to predict exactly when ZEVs will achieve price
parity with internal combustion engine vehicles, common forecasts place this tipping point
within the 2024 to 2030 timeframe.
In the central scenario developed as a part of the Transit ZEV Roadmap, price parity was
assumed to occur in 2027. Whether or not this comes to pass in that specific year, price parity
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between new transit ZEVs and conventional replacements is important because it represents
the point at which a transit agency will stand to achieve operational savings in both the shortand long-term periods, rather than having to bear an upfront cost burden and wait several
years to recoup it via operational savings. This is likely to make a ZEV transition more
accessible and attractive to transit agencies with fewer financial resources that are unable to
wait several years for their return on investment. Until the point that price parity is achieved,
continued financial support by CDOT, FTA and new entities such as the CTE will remain a
critical means of overcoming the vehicle cost barrier.

Total Incremental Cost of Transition
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One goal of the Transit ZEV Roadmap was to identify a realistic timeline and level of financial
support necessary to achieve Colorado’s 2030 and 2050 transit fleet transition goals. To this
end, a financial modeling tool was created and a series of statewide cost and timing
assumptions were used as inputs. The resulting forecast found that, in the central scenario,
Colorado could deploy 1,150 transit ZEVs at a total incremental cost of $235 million.
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Because any or all of the cost and timeline assumptions used in this financial modeling
exercise could be debated, CDOT created the tool in a manner that allows for variable inputs
and also has made it available to individual transit agencies to use and revise themselves. It is
hoped that this flexibility will allow CDOT and its transit agency partners to continue updating
and refining these forecasts to better understand the resources and schedules necessary for
success. The funding support that the CTE will provide to transit agencies for vehicle
acquisition, charging and fueling infrastructure, and facility modifications will play a critical
role in reducing the burden on local transit agencies and lead to a faster and more equitable
ZEV transition across the state.

14

Supporting Policies & Actions
The Transit ZEV Roadmap identified 37 action items, organized into five goal areas, to serve
as the framework for the successful transition to zero emission transit statewide. The five
goal areas include policy, planning and technical support, information sharing and research,
funding, and education and training. Individual actions within each goal area have been
identified for near-term, mid-term or long-term implementation. Below is a brief summary of
each goal area:

T

Policy: The state will identify and prioritize policies to reduce barriers to ZEV transition and
implementation. This includes incentivizing projects that align with the state’s climate,
environmental and social equity goals.

AF

Planning and Technical Support: Increasing access to technical resources and expertise to
support the planning, design and implementation of zero emission fleet transition. This
includes coordination with transit agencies to better understand their needs and fund
programs that contribute to technical capacity building for agencies.
Education and Training: Training to promote workforce readiness and educational programs
for riders and policymakers should be provided. As noted, knowledge limitation was stated as
a key barrier to ZEV transition. Sharing best practices among transit agencies and enhancing
electric fleet knowledge is key in increasing ZEV adoption.
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Information Sharing and Research: The state should work together with local agencies to
define data collection, research and analysis methods to facilitate statewide information
sharing. Collaboration with diverse stakeholders in identifying potential pilot projects and
discussing barriers to widespread fleet adoption is critical in supporting a successful ZEV
transition.
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Funding: Transit agencies will need a significant amount of funding in order to support the
implementation and scale-up of transit ZEVs. As such, the flexible funding programs to
support planning, vehicle purchasing and ongoing maintenance and operations costs of transit
ZEVs will be developed.
While the creation of the CTE and its resulting grant, loan and rebate programs will most
directly support the funding goal identified in the Transit ZEV Roadmap, it will also have a
role to play in the other four implementation areas by fostering greater statewide ZEV
planning and implementation across the state. It will be important for the CTE Board to
maintain alignment with the supporting policies and actions undertaken by the State of
Colorado in the coming years to ensure that their efforts are mutually supportive of the
transit agencies undertaking this challenging transition.
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Estimated Financial Resources and Expenditures
Funding from the CTE will be a key enabler for assisting transit agencies with ZEV transition.
Fee revenues collected will support planning and facility modification efforts and capital
equipment purchases for transit ZEVsand charging infrastructure, along with administrative
and operating expenses for the Enterprise.

Clean Transit Retail Delivery Fee
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SB 21-260 established several new fees on the delivery of items that are subject to the state
sales tax. The rates for these fees will be increased in future years to account for inflation.
The CTE is funded by a retail delivery fee initially set at a rate of $0.03 per delivery. This is
the maximum amount established by SB 21-260, although the fee may be adjusted for
inflation in future years. The CTE Board will work with staff of CDOT, the Colorado
Department of Revenue (DOR) and other subject matter experts on how and when to adjust
the retail delivery fee to account for inflation over time.
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The CTE Board initiated the rulemaking process on February 22, 2022 to set the Clean Transit
Retail Delivery Fee. In accordance with administrative procedures, the proposed rule was
filed with the Secretary of State on February 25 and a public comment period was open from
March 10 through April 7. A public hearing was held on April 12, 2022 and the Board adopted 2
CCR 607-1, Rules Governing Clean Transit Enterprise Processes and Fees on the same day. The
final rule can be found online here.

Anticipated Fee Revenues for FY23-FY32
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To forecast the revenue from the retail delivery fees, CDOT used the outputs from the SB
19-239 Emerging Mobility Impact Study to estimate the number of deliveries that would be
subject to this fee. The study’s initial outputs were revised to reflect updated traffic volume
inputs and revised ZEV fleet penetration assumptions. Updated forecasts for this revenue will
be included in CDOT’s future quarterly revenue forecasts. The fees established in SB21-260
are on-going revenue streams and CDOT staff have estimated revenue amounts for the next
ten years. The projections anticipate that the Clean Transit Retail Delivery Fee will result in
$8.2 million in revenue in the first full year of implementation, growing to $20.6 million by
2032. Anticipated fee revenue amounts for 2033 and beyond will be calculated in the future.
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Anticipated Expenses for FY23 - FY32
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The CTE Board will be establishing an annual budget, which will include anticipated expenses
for the Board to execute its business purpose. Elements of the annual budget include
Administrative and Agency Operations to support day-to-day operations of the enterprise,
Contingency Reserve to handle unexpected expenses that are outside the range of the usual
budget, and Programmed Funds that will be made available in the form of grants, loans,
rebates and revenue bonds to transit agencies to support zero emission vehicle transition.
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Administrative and Agency Operations
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Administrative and Agency Operations includes staff time, professional services and other
board expenses. The CTE does not anticipate having dedicated staff members, but will be
leveraging existing CDOT staff with the necessary expertise to support Enterprise work. Staff
from OIM, DTR, Division of Accounting and Finance (DAF), and Office of Policy and
Government Relations (OPGR) will be identified to support the enterprise and will charge any
time spent working on CTE efforts directly to the Enterprise. In addition, CTE will leverage
resources from the Colorado Attorney General’s Office for legal expertise and from the Office
of State Audit for an annual independent financial audit. Also included in this budget category
are board expenses related to holding board meetings and supporting board member travel to
in-person meetings, language translation services to ensure accessibility and professional
services to assist with development of the CTE’s required public accountability dashboard and
other program evaluation efforts. In fiscal year 2023, the Administrative and Agency
Operations budget line item will also include repayment of the start-up loan agreement from
the CDOT Transportation Commission, including accumulated interest, per the terms of the
loan agreement.

Contingency Reserve

Contingency Reserve is established within the annual budget to handle unexpected expenses
and includes a Board Reserve fund in the amount of 10 percent of total revenue. Board
Reserve will be used as a contingency for project cost increases and other unexpected
expenses. For example, if a transit agency is awarded funding for a project and there are cost
increases during project execution due to supply chain issues or unforeseen material cost
escalations, the agency would be able to request supplemental funding from the Board
Reserve. If the Board Reserve is not needed in a given year, this funding will be rolled into
programmed funds for the next year. The CTE anticipates reviewing and assessing the need for
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the 10 percent level of Contingency Reserve on an annual basis as more experience is gained
with the Clean Transit Retail Delivery Fee revenue stream.

Programmed Funds
Programmed Funds are dedicated to assisting transit agencies with their transition to zero
emission buses and include project funding categories to support zero emission planning
studies, facility modifications, vehicle replacements and installation of charging/fueling
infrastructure. Transit agencies will apply to CTE for programmed funds during regular calls
for project applications. Applications will be evaluated based upon pre-established evaluation
criteria and proposed project awards will be approved by the CTE Board.

D
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It is the desire of the CTE Board to avoid strict funding caps by project category (planning,
facility modifications, vehicles and infrastructure), but it is generally expected that the CTE
will see more applications for planning and facility modification projects in the early years.
This reflects the need for transit agencies to complete these types of readiness efforts prior
to pursuing capital equipment purchases for vehicles and charging infrastructure. The
Programmed Funds estimates by project category are for illustrative purposes and reflect the
general cost differences for projects in each category, with planning projects being the least
expensive and vehicle purchases being the most expensive, along with assumptions about
which types of funding transit agencies will require in the short- and long-term in order to
successfully transition to ZEVs. The CTE Board will strive for a mix of different project types
in each round of funding, but ultimately the project mix will be determined by the number of
applications received for each project type and the total amount of funding available in the
Programmed Funds category in any given year.
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Planning projects are intended to support transit agencies in developing zero emission
transition plans. These plans typically include a long-term fleet transition timeline, individual
route and schedule feasibility analyses, assessment of current and potential funding
resources, identification of facility and workforce capacity, among other topics, and are a
documented best practice to ensure successful deployment of ZEVs into a transit fleet. The
cost of ZEV transition plans can range from $25,000 - $100,000 depending on the size of the
agency and scope of the effort. Prior experience with existing ZEV Planning Grants in
Colorado suggests that $50,000 per award is a reasonable estimate for budgeting purposes.
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It is the stated desire of the CTE Board to ensure that every transit agency in Colorado has the
opportunity to develop a ZEV Plan in the early years of the Enterprise. To achieve this, CTE
will need to dedicate approximately 18 percent of Programmed Funds in years 1-3. In future
years, it is assumed that all agencies will at least have an initial plan, but that some agencies
may still require planning funds to enable on-going updates to existing plans or development
of new plans for additional routes. The anticipated lower demand for planning in the out
years compared to the initial years suggests that CTE will adjust planning projects to 10
percent of Programmed Funds in the out years.

R

Facility Modifications projects are intended to support the safe operation and maintenance of
ZEVs. Transit maintenance facilities have historically been equipped to service gasoline and
diesel vehicles and facility modifications may be necessary to ensure that transit agencies can
service and maintain any ZEVs in their fleet, as well. It is anticipated that transit agencies
will pursue maintenance facility modification projects prior to procuring vehicles to ensure
that their facilities are equipped to handle this new technology; therefore, 20 percent of
Programmed Funds in years 1-3 are dedicated to Facility Modification projects. This drops to
15 percent of Programmed Funds in the out years of the plan.

D

Vehicle projects are intended to support the purchase of zero emission transit vehicles per
the guidelines outlined in SB21-260. Per the definition in statute, zero emission vehicles
include battery electric vehicles (BEVs), plug-in hybrid electric vehicles (PHEVs) and hydrogen
fuel cell electric vehicles (FCEVs). Funding is also allowable in some limited circumstances for
compressed natural gas vehicles fueled with at least 90 percent recovered methane, if no
electric option is practically available. SB21-260 also allows for the funding of non-electric
vehicles that are converted or repowered to make them ZEVs, which is sometimes more
cost-effective for transit agencies. Transit ZEV purchases are estimated to range from
$100,000 for a van to $1,200,000 for an articulated bus according to the Transit ZEV Roadmap,
making them the largest line item in the Programmed Funds category. Fifty percent of
Programmed Funds will be dedicated to vehicle projects in years 1-3. This will increase to 63
percent of Programmed Funds in the out years of the plan in anticipation of more transit
agencies having completed the necessary planning to acquire ZEVs and the anticipated cost
decrease for these vehicles in the market as production volumes increase.
Infrastructure projects are intended to support installation of recharging or refueling
equipment necessary for transit ZEVpurchases. The Transit ZEV Roadmap suggests that
20

charging infrastructure ranges in cost from $50,000 to $110,000 per charger (including both
purchase and installation), though these costs can vary significantly by charger type and
project location. Hydrogen fueling is also eligible but costs are harder to estimate based on a
lack of existing projects in Colorado. By dedicating 12 percent of Programmed Funds to
Infrastructure projects in years 1-3, the CTE is estimated to be able to fund approximately
one charger per vehicle (assuming a standard 80/20 cost share). As more agencies complete
ZEV transition plans in the early years of the Enterprise and shift toward capital purchases for
vehicles and infrastructure, the funding projection of Infrastructure projects remains at 12
percent of Programmed Funds in the out years of the plan reflecting the lower cost of
charging infrastructure relative to vehicle purchases, but still sufficient funding to support
approximately one charger per vehicle.

T

Potential Matching Funds and Supplemental Resources

AF

A number of additional funding sources exist with the goal of facilitating the transition of
transit fleets to ZEVs. These funding sources include federal, state and local programs, as
well as private sources such as financial incentives from utility providers.

R

Local Match requirements for CTE-funded projects are discussed in more detail later in this
plan, but it is important to note that many of these federal, state and local funding sources
can be leveraged with CTE funding. The CTE Board encourages applicants to pair awards with
outside funding sources where possible, and within the guidelines of each specific funding
program, in order to enable and accelerate their ZEV transition. A list of potential federal and
state funding sources can be found in the Transit Zero Emission Vehicle Roadmap. CDOT is the
designated entity for most of the transportation-related federal and state funding, and CDOT
staff can provide assistance to transit agencies in pursuing funding opportunities.

CTE Funding Strategy

D

While SB21-260 clearly defines the business purpose, eligible project categories and planning
and reporting deadlines of the CTE, many questions related to the funding strategy, program
prioritization and individual applicant requirements were left for the CTE Board and
supporting staff to define as part of this 10 Year Plan. Over the course of the spring of 2022,
these groups held multiple discussions and solicited survey feedback from a number of transit
agency and broader community stakeholders that helped to inform the Board’s decisions on
the topic areas below. Many of these areas will require ongoing research, stakeholder
engagement and policy development following the completion of this plan and are likely to
inspire future revisions and refinements as the CTE moves into the program implementation
phase of its work.
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Funding Mechanisms
After multiple stakeholder discussions and consultation with the CTE Board, CTE funding will
consist of grants, rebates and loans. Grants are the most familiar to both agencies and DTR
staff and will be ready for CTE to implement quickly. Other funding sources including rebates
and loans are of interest to the Board, but will require more time to develop.

T

Grants have historically been the primary source of CDOT and FTA support for transit agencies
in their activities, including transit electrification. Consensus from the Board and agency
stakeholders strongly favors this option. The selection of grants will be on a competitive
basis, and the CTE Board will leverage CDOT DTR staff to help oversee the administrative
grant management process and requirements, with DTR staff charging their time to the
Enterprise for all time spent working on CTE efforts. Grant requirements will be updated
periodically based on the annual budget and anticipated programmed funds available each
year.
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A rebate is a reimbursement after certain eligible purchases of pre-approved standardized
equipment that is vetted in advance rather than through a more labor-intensive application
review process. The drawback of this option is that it requires the applicant to pay full price
at the time of purchase, where lower resourced agencies may not be able to cover these
initial costs.

R

A loan is an arrangement that provides capital for costs in the present to be paid back over a
future period, often with a low interest rate, and enables agencies to make cost-effective
investments. Loans have not been commonly used by CDOT in the past but could be a
beneficial option for transit agencies in some cases.

D

In consultation with the CTE Board, grants will be the primary initial source of funding for
transit agencies. Rebate and loan options will be further investigated and developed in a later
stage as the CTE Board considers effective use cases that do not conflict with state laws and
regulations. The Board will evaluate all funding programs periodically and will leave a degree
of flexibility in adjusting funding mechanisms as the program matures.

Funding Categories
The Enterprise was created to serve the primary business purpose of reducing and mitigating
the adverse environmental and health impacts of air pollution and greenhouse gas emissions
produced by retail deliveries. Hence, in order to meet this purpose, the following types of
projects were identified as eligible for enterprise funding:
●

Vehicle Acquisition – Supporting the replacement of existing gasoline and diesel public
transit vehicles with zero-emission motor vehicles (including conversions and
repowers)
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●
●
●

Charging Infrastructure – Providing the associated recharging and refueling
infrastructure for zero-emission transit fleet motor vehicles
Facility Modifications – Supporting facility modifications that allow for the safe
operation and maintenance of electric transit motor vehicles
Planning – Funding planning studies that enable transit agencies to plan for transit
vehicle electrification
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The Board recognizes that different agencies are in different stages of their transit
electrification efforts, and agencies will have different priorities depending on their
development stage, so a degree of flexibility in funding eligibility will be maintained. As
mentioned previously, the CTE Board has decided not to establish specific dollar or
percentage caps by funding category in order to maintain a high level of flexibility in relation
to shifting agency needs and market conditions. However, for the purposes of long-term
financial planning and year-to-year budgeting, it is necessary to assume certain dollar
amounts in each category that can be adjusted and refined in future years based on
demonstrated applicant demand for each. In addition, tracking and measuring agency
performance against any ZEV plans developed via CTE funding, along with periodic program
evaluation efforts, can help the CTE Board and staff to make informed future decisions on
funding adjustments and project prioritization updates.

Project Prioritization

R

Among the four eligible project types, individual applications will need to be prioritized in the
context of limited funding. The CTE Board will prioritize projects that address emissions
reduction, service to disproportionately impacted communities, and agency and project
readiness as top priorities. Additional factors of influence include match level and geographic
distribution. A weighted, multi-factor formula for scoring the projects will be developed by
the CTE Board, CDOT staff and transit agency stakeholders prior to the first funding awards
being made.

D

Primary Factors

Emissions Reduction

Given that the business purpose of the CTE is to mitigate the negative impacts of air pollution
and greenhouse gas emissions, it is the desire of the CTE Board for anticipated emission
reductions to be one of the primary factors considered in scoring individual funding requests.
While it is relatively easy to make a direct emissions profile comparison between an existing
gasoline or diesel vehicle and its zero-emission replacement, there are other elements that
need to be considered for a full accounting of emissions benefits. These include, but are not
limited to, total vehicle mileage, overall ridership, frequency of service, estimated
displacement of automobile trips, carbon intensity of the electricity or fuel used, scrapping of
existing vehicles and more. It is also important that these potential inputs be calculated
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consistently across applicant agencies in order to allow for an apples-to-apples comparison by
scoring committee members.
The CTE will work with CDOT staff and transit agency stakeholders to develop a consistent
and transparent methodology for calculating the anticipated emissions benefits of different
proposed projects. This will serve as one of multiple inputs into the overall weighted,
multi-factor scoring formula used to guide application review and selection. The emissions
reduction methodology and overall scoring formula will be reviewed and adjusted in future
years to ensure that it continues to support the business purpose of the CTE.
Service to DI Communities
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Electrifying transit fleets offers an opportunity to advance equity given the air quality, health
and resiliency benefits that may be amplified in traditionally marginalized communities where
residents face higher levels of pollution and are more susceptible to climate change impacts.
There is a crucial need for agencies to continue to enhance their efforts in prioritizing
projects that will directly benefit disproportionately impacted (DI) communities.
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Per SB 21-260, “disproportionately impacted community” means a community that is in a
census block group, determined in accordance with the most recent census, where the
portion of households that are low income is greater than 40 percent, the portion of
households that identify as minority is greater than 40 percent, or the proportion of
households that are housing cost-burdened is greater than 40 percent. The Colorado Energy
Office is currently conducting an EV Equity Study to map out the state’s DI communities,
identify strategies for supporting greater access to the benefits of ZEVs in those communities,
and provide tools for agencies to utilize in planning and developing programs for equitable
access.
Agency and Project Readiness

D

Investment in transit electrification is key to reducing emissions, and funding is essential in
overcoming cost barriers. However, the successful roll-out of electric buses is much more
complex than simply purchasing buses. Having a comprehensive implementation plan is
crucial to ensure widespread adoption and success. As such, the CTE Board will assess the
applicant’s ability or readiness to successfully implement the project as a priority for
competitive funding. Applicants should be able to address various aspects of the project
including procurement, charging, technical requirements and an operational and maintenance
plan. Other key factors in assessing the project’s success include stakeholder engagement and
the level of existing utility coordination. It is recommended that agencies consult with their
local utility provider to discuss cost implications and to address grid capacity in order to plan
service routes and infrastructure upgrades efficiently.
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Secondary Factors
Match Level
Local match by awardees is a common element of many grant programs because it helps to
demonstrate a commitment to success by the implementing agency and also serves to spread
limited funds further across more projects. Therefore, an applicant’s ability to financially
contribute beyond the required minimum match of the award will be considered as an
additional benefit in the scoring process. However, this will be treated as a secondary factor
given that many transit agencies lack the financial resources to over-match and should not be
penalized as a result.
Geographic Distribution
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All transit agencies in the state will have access to funding support. Selected projects should
represent agencies geographically dispersed across the State with an emphasis on balancing
funding between urban and rural agencies. Ozone nonattainment areas produce high
emissions and should be prioritized; however, rural communities usually lack the resources
that urban areas have access to. As balancing regional needs is a critical aspect in distributing
equitable funds, a selection criterion on prioritization on geographic distribution will be
determined by the Board.

Planning Requirements by Applicants

D
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The successful implementation of transit electrification projects, including initial pilots,
requires extensive planning in order to understand current technologies, identify and mitigate
potential risks, and adapt to unexpected obstacles. It is in the interest of the CTE Board and
grantee transit agencies to ensure that the leadership and staff of organizations using CTE
funding are positioned for success. Therefore, the Board will work with staff to develop
specific minimum planning requirements that applicants must meet in order to be awarded
funding for Facility Modifications, Vehicle Purchases and/or Charging or Fueling Infrastructure
funding. Applications for Planning awards will be exempted from this requirement since it
would present a barrier to entry for new transit agencies to access CTE resources.
As the CTE Board and staff develop applicant planning requirements, they will strive to align
these as closely as possible with applicant planning requirements issued by the FTA to
minimize redundancy and ensure that any plans developed by transit agencies confer
eligibility for both state and federal funding programs. However, the CTE will also attempt to
include additional or “stretch” planning elements that agencies are encouraged but not
required to develop and document.
Applicant planning requirements will be reviewed and updated regularly to ensure continued
alignment with those of the FTA, and CDOT staff will continue to develop, refine and share
planning support resources with transit agencies in order to facilitate their compliance.
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Match Requirements
While local agency match is a common element in many transportation grant programs and
considered a best practice, match requirements can also present a barrier to entry for
agencies with fewer financial resources, leading to an inequitable deployment of ZEVs and
inconsistent access to their benefits by riders, employees and communities across Colorado. It
is therefore important for the CTE to establish a match structure that balances these two
competing priorities in order to maximize resources while maintaining accessibility.
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The CTE Board and CDOT staff will collaborate with stakeholders to develop tiered match
percentage requirements that account for the differing ability of transit agencies to
contribute financially to projects that support zero-emission fleet transitions. One potential
model for this is the approach used by the CDOT Multimodal & Mitigation Options Fund
(MMOF), which uses factors such as Median Household Income, Median Home Value and
Percentage of Population Above Poverty (among others) to establish variable match
percentage requirements for local governments. A similar formula, paired with a process for
applicants to request approval of a full match waiver by the CTE Board, could balance the
need for match predictability on the part of applicants with a mechanism to allow for
exceptions when circumstances dictate.
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Apart from the overall match requirement structure above, the CTE Board and staff will also
explore the option of establishing distinct match levels by the category of project being
funded. For instance, past Planning grant programs in Colorado have required lower match
requirements as a means of encouraging more agencies to participate, while the potentially
high cost of projects in the Facility Modifications category could lead the CTE to require a
higher awardee match to prevent an imbalance in the overall division of funds across the
entire CTE portfolio.

Eligibility of CTE Funding as Match for Other Programs

D

The business purpose of the CTE will be advanced by any successful effort to bring additional
funding resources into Colorado that support transit ZEV transition. Therefore, to the extent
that transit agencies are able to leverage awarded or anticipated CTE funding to increase
their competitiveness for discretionary federal (or other) funding, the Clean Transit Enterprise
will encourage this strategy by allowing the mixing of CTE and other funds on a given project.

Vehicle Scrapping Requirements
In managing a fleet transition from diesel and gasoline vehicles to zero-emission battery and
fuel cell options, transit agencies stand to generate significant air quality benefits for their
riders, employees, and surrounding communities. However, if the diesel or gasoline vehicle
displaced by the ZEV is simply moved to another route or sold to a different operator, then its
negative emissions impacts may simply be moved to a different part of the state or to another
state or country rather than fully eliminated. Scrapping (the permanent destruction or
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disabling) of vehicles is one way to address this issue, but it can also create unintended waste
by taking a transit vehicle off of the road prior to the end of its useful life when there could
be other transit agencies in need of used vehicles to replace even older vehicles with higher
emissions profiles. In addition, scrappage requirements can unintentionally prevent transit
agencies without a vehicle to scrap from even applying for ZEV replacements.

T

The CTE will encourage the scrapping of the oldest and dirtiest in-service transit vehicles as a
feature of all programs that involve the acquisition of new transit ZEVs. Some potential
mechanisms that could be applied include a bonus factor in applications which include
scrapping of an existing vehicle or vehicles, a match requirement reduction for such
proposals, and CDOT or partner organization staff support to help awardee transit agencies
transfer their emitting but still usable vehicle(s) to another non-awardee agency in exchange
for scrapping of an older, dirtier vehicle in a “hand-me-down” system.
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The CTE Board and staff will regularly monitor and assess the level of vehicle scrapping
occurring as a result of CTE programs and adjust accordingly to maximize the overall benefits
of the programs.

Vehicle Replacement Ratios

R

Zero-emission transit vehicles offer many benefits to riders, transit agency staff and
surrounding communities, but also have technical limitations, at least at present. One
common challenge is that currently available vehicles may have a lower overall range per
charge than their traditional equivalents, which impacts the ability of transit agencies to
maintain existing routes and schedules while replacing existing vehicles in a one-to-one ratio.
As a result, there may be situations in which each traditional vehicle is most effectively
replaced by more than one ZEV.
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As a result, the CTE will not require a specific vehicle replacement ratio but rather allow
applicant agencies to make their own determination as to the right fleet balance needed to
maintain efficient and reliable operations as they transition to new zero-emission options
across their diverse and ever-evolving service areas and customer needs. The CTE Board and
CDOT staff will encourage agencies to prioritize routes able to be served by a single vehicle,
but will assess individual funding requests on a case-by-case basis to consider when and where
higher vehicle replacement ratios are merited.
Over time, it is anticipated that ZEV technologies will continue improving to the point that a
more traditional one-to-one vehicle replacement ratio becomes possible across all vehicle and
service types in Colorado. The CTE Board and CDOT staff will monitor these trends and
consider future adjustments to this policy as changing technology and the needs of the
Colorado transit network allows, while continuing to prioritize operational flexibility for
applicant agencies.
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Vehicle-to-Charger/Vehicle-to-Fueling Station Ratios
As with vehicle replacement ratios, the appropriate ratio of zero-emission vehicles to
chargers or fueling stations depends on a number of variables, including:
●
●
●
●
●
●

existing and anticipated service schedules
existing and anticipated route distances
location, size and age of vehicle storage facilities
power levels of chargers (Level 2, DC Fast Charger, etc.)
depot versus on-route charging mix
use of hydrogen fuel versus battery electric charging
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Accordingly, the CTE will not require a specific vehicle-to-charger or vehicle-to-fueling station
ratio from applicants for funding, but will allow transit agencies to make their own
determination as to the most appropriate strategy for charging or fueling infrastructure
needed to efficiently and reliably support their transit services. The CTE Board and CDOT
staff will develop resources to help agencies determine an appropriate charging or fueling
ratio and will assess individual funding requests on a case-by-case basis to consider whether
or not the vehicle-to-charger/fueling station ratio proposed by a given applicant is justified.
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While the CTE Board encourages agency flexibility and an individualized approach to
appropriate charging strategies by transit providers, the CTE will not fund charging or fueling
infrastructure that lacks a clear procurement and deployment plan for accompanying
vehicles. CDOT staff will explore options to develop a rebate program that will facilitate a
scaled build-out of additional charging units and/or fueling locations for agencies that have
previously been approved for a Charging/Fueling Infrastructure, Vehicle Acquisition or Facility
Modification awards.

Data Reporting Requirements
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The collection, sharing and analysis of data is a critical element of any transportation project
and particularly vital for those involving new and emerging technologies such as ZEVs and
infrastructure. It is a standard practice for CDOT and other state agencies to require regular
reporting of data for projects that are funded with grants, and zero-emission transit vehicles
have the capability to produce a wide range of data on vehicle performance, battery capacity,
charging behavior, temperature and terrain impacts, and other relevant points that can be
analyzed and used to inform operational adjustments, routing and scheduling improvements,
and future vehicle procurement and deployment strategies.
The insights gained from this data collection and analysis can prove valuable not just to the
operating agency, but to other transit agencies across Colorado as well. Therefore, the CTE
Board has an interest in ensuring that transit ZEV operational data is collected, analyzed and
shared in a consistent and accessible manner to support the development of statewide best
practices, improve the effectiveness of funded projects and help to inform future CTE
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program and policy adjustments. Once developed, these data reporting requirements will be
clearly articulated to potential applicants and awardees in advance so that they are
understood and agreed upon as a condition of CTE funding.

AF

CTE Funding Programs
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While data reporting requirements have some clear benefits, they can also potentially impose
additional burdens on transit agency and CDOT staff, so the CTE Board will work with
stakeholders to develop awardee data reporting requirements that align as closely as possible
with existing National Transit Database (NTD) requirements and that have a clear connection
to the interests of the CTE in improving future programs and policies. CTE data reporting
requirements will also be developed in a manner that can be easily input into the Transit
Emissions Dashboard and GHG Transportation Planning Standard mitigation policies currently
under development at CDOT in order to efficiently and consistently quantify and
communicate the air quality and GHG benefits of the transition to zero-emission transit fleets
in Colorado. The CTE Board and CDOT staff will also explore methodologies for employing
reported data to quantify and communicate the potential equity benefits and disbenefits of
zero-emission transit to DI communities in Colorado.

CTE will offer four categories of funding programs to fulfill its business purpose - Planning,
Facility Modifications, Vehicle Acquisition and Charging/Fueling Infrastructure programs each with a distinct role in addressing identified barriers for transit agencies to transition to
ZEVs and helping Colorado achieve its goal of a 100 percent ZEV transit fleet by 2050.

R

Planning Programs
Agency-Specific Grants
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The CTE will offer a grant program to support ZEV-related planning activities that will prepare
for, facilitate and refine individual agencies’ fleet transition processes. The predominant
focus of initial awards will be to support the development of comprehensive, agency-wide
fleet transition plans for those transit agencies that don’t currently have one. In the future,
awards may also be considered for more focused ZEV planning efforts, including but not
limited to individual route or facility analyses, vehicle performance assessments, project
benefit-cost analyses, workforce transition plans or updated service plans. In such cases,
applicant agencies will be required to identify a clear nexus to the ZEV transition process
rather than a general agency need.
In all cases, applicant transit agencies will have the flexibility to identify the appropriate
scope and timeline for the scoring committee to assess using a predetermined multi-factor
scoring metric to be developed in partnership with the CTE Board, staff and stakeholders.
Agencies will be strongly encouraged to align their planning efforts with national best
practices, CDOT-developed planning templates and the planning requirements established by
the FTA for their own ZEV grant programs. Awardee agencies will also be strongly encouraged
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to procure consultant support in the development of their plans and analyses, though scoring
committee staff will consider support for agency staff-only planning efforts on a case-by-case
basis.
Match requirements for awardees will be determined via a formula intended to assess a given
agency’s ability to financially contribute, including a mechanism for Board-approved match
relief. The CTE Board will also consider a category-wide match reduction to encourage a
greater focus on plan development in the early years of the CTE’s implementation period.

On-Call Planning Support

Future Options
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In addition to agency-specific, awardee-managed planning projects, the CTE Board will also
investigate the option to award statewide or multi-agency on-call planning support projects
that will offer individual agencies an opportunity to get specific, short-term planning support
without the need for a fully-scoped, multi-month planning process. Once established,
individual planning support requests will be reviewed and approved by CDOT staff based on
predetermined criteria and processes approved by the CTE Board.

The CTE Board and staff will consider additional grant, loan and rebate program options to
support ZEV-related transit agency planning activities in the future based on emerging best
practices and stakeholder feedback.

Grants

R

Facility Modification Programs
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The CTE will offer grants to fund facility modifications necessary to support the safe, efficient
and scalable transition to ZEV fleets across the state. Applicant transit agencies will have the
flexibility to identify necessary facility modifications and upgrades for the scoring committee
to assess using a predetermined multi-factor scoring metric to be developed in partnership
with the CTE Board, staff and stakeholders. Potential facility elements identified for funding
include but are not limited to hazard detection and fire prevention systems, electrical grid
connection upgrades, modernized maintenance and repair bays to accommodate ZEV
technology, and power generation, storage, and backup systems, among others. Applicants
will be encouraged to partner with local electric utilities to offset any costs related to power
supply to new or existing facilities. Proposals may be limited to a specific area or system of an
existing transit facility or encompass a more extensive rebuild or construction project, though
the CTE Board and staff will identify an appropriate grant cap to prevent a small number of
large projects from absorbing limited CTE funds in a given year.
Match requirements for awardees will be determined via a formula intended to assess a given
agency’s ability to financially contribute, including a mechanism for Board-approved match
relief. The CTE Board will also consider a higher category-wide match level to stretch limited
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funding further and ensure a firm agency commitment on potentially expensive and long-term
projects.

Future Options
The CTE Board and staff will consider additional funding mechanisms, specifically loan
offerings, to support a greater number and variety of agencies in preparing for and beginning
their fleet transitions.

Vehicle Acquisition Programs
Grants

R
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The CTE will offer a grant program to support the acquisition of zero-emission transit vehicles
that is based on offsetting the incremental cost difference between a ZEV and its equivalent
internal combustion vehicle option. Applicant transit agencies will have the flexibility to
identify the appropriate vehicle type, vehicle replacement ratio and approach to disposal of
the existing vehicle (as appropriate) for the scoring committee to assess using a
predetermined multi-factor scoring metric to be developed in partnership with the CTE
Board, staff and stakeholders.
Match requirements for awardees will be determined via a formula intended to assess a given
agency’s ability to financially contribute, including a mechanism for Board-approved match
relief. Grants will function on a reimbursement basis, with CTE committing funding prior to
the vehicle purchase and making the awardee agency whole once the vehicle has been
delivered.

D

{Sidebar}
Per the definition in statute, zero emission vehicles include:
● battery electric vehicles (BEVs)
● plug-in hybrid electric vehicles (PHEVs)
● hydrogen fuel cell electric vehicles (FCEVs)

Statute allows for the above vehicles to be purchased directly from a manufacturer or, when
appropriate, repowered or converted by an intermediary from a non-ZEV to a ZEV
In circumstances where no electric motor vehicle option is practically available, funding is
also allowable for:
● compressed natural gas vehicles fueled with at least 90 percent recovered methane

Future Options
The CTE will explore future options for establishing Loan or Rebate programs to support the
acquisition of ZEVs in accordance with the restrictions imposed by the Colorado Taxpayers Bill
of Rights (TABOR) and other federal, state and local regulations. One particular area of
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exploration may be the potential use of loans to support leasing of ZEVs or individual ZEV
components such as batteries. The Board, staff and stakeholders of the CTE will identify
opportunities and develop proposals for such programs for CTE Board approval in future years
to ensure that the CTE continues to meet the funding needs of transit agencies engaged in a
ZEV transition.

Charging/Fueling Infrastructure Programs
Grants

R
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The CTE will offer a grant program to support the purchase and installation of charging
and/or fueling infrastructure to support current and future ZEV deployments. Grants may be
coupled with a specific vehicle award or facilities modification award or may in certain
circumstances be stand-alone. Applicant transit agencies will have the flexibility to identify
appropriate charging/fueling equipment, siting and installation timelines for the scoring
committee to assess using a predetermined multi-factor scoring metric to be developed in
partnership with the CTE Board, staff and stakeholders. Wired, inductive, on-route and other
charging mechanisms will likewise be considered based on the agency’s proposed approach.
Installation of charging or fueling infrastructure without a clear path to vehicle acquisition
and deployment will be avoided, but projects that incorporate a “future-proofing” approach
that allows for cost-effective scaling in a later phase will be encouraged.
Match requirements for awardees will be determined via a formula intended to assess a given
agency’s ability to financially contribute, including a mechanism for Board-approved match
relief. Applicants will be required to coordinate closely with their local electric utility and
pursue any cost-sharing opportunities to reduce the overall funding need for a given project.
Grants will function on a reimbursement basis, with CTE committing funding prior to the
equipment purchase and making the awardee agency whole once the project has been
completed.
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Future Options

The CTE Board and staff will consider additional grant, loan and rebate options to support
charging or fueling infrastructure projects in the future based on changing technologies,
markets, emerging industry best practices and the input and feedback of transit stakeholders
across the state. In particular, the CTE will explore options for establishing a charger rebate
system that can be used by transit agencies to quickly scale up existing deployments without
requiring a full grant application process, and will also investigate options for loan programs
to support the acquisition and installation of charging and fueling infrastructure in accordance
with the restrictions imposed by TABOR and other federal, state and local regulations.

Hydrogen Fueling
FCEVs powered by hydrogen are a well-established option for transit fleets to consider in their
transition to ZEVs, but fueling infrastructure in Colorado is nearly non-existent as of 2022.
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While hydrogen fueling infrastructure is currently an eligible use of CTE funds, the CTE Board,
staff and stakeholders will continue to monitor the hydrogen market in Colorado and explore
options to develop a more targeted hydrogen fueling grant program to fund public or private
“behind the fence” hydrogen fueling systems that support accompanying FCEV deployments
by one or more transit agencies. Program elements will be based on existing best practices
from states with more established hydrogen production and use, and will need to be adapted
over time as the market develops and new barriers and opportunities are identified in
Colorado.

Coordination with CDOT Staff
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10 Year Plan Implementation & Update Schedule
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The CTE does not have dedicated, permanent staff but rather contracts with CDOT to manage
its operations. This has been an important element in the initial establishment of the Board,
bylaw development and rulemaking activities of the Enterprise, along with the development
and approval of this 10 Year Plan. It will become even more critical as the CTE moves into an
implementation phase by collecting fee revenues, developing specific grant offerings,
accepting and reviewing funding applications, and selecting, contracting, monitoring and
reimbursing individual awards across the state. To the extent possible, the CTE Board will
strive to ensure continued alignment between the goals and activities of the CTE and those of
CDOT to avoid duplication of efforts and support an efficient statewide transition to
zero-emission transit over the next decade and beyond.

Alignment with Existing CDOT Transit Grant Programs

D

Per the Process Rules adopted by the CTE on April 12, 2022, the CTE will coordinate with staff
of CDOT DTR to align the notice of funding availability, application deadline and committee
review timelines of the CTE call for funding with that of CDOT’s regular grantmaking process.
This will serve to minimize the administrative burden both on CDOT staff responsible for
managing the grantmaking process and the transit agency staff managing applications for
multiple funding sources at once. While application timelines, processes and points of
contacts will be held consistent to the degree possible, the distinct award criteria, program
requirements, data reporting and reimbursement tracking elements of the two funding
streams will be maintained separately in accordance with the independent status of the CTE
with staff charging their time to the Enterprise for all time spent on CTE work.

Future 10 Year Plan Updates
The CTE Board intends for this 10 Year Plan to function as a living document which will be
updated and refined over time to account for changes in ZEV technologies, developing vehicle
markets, emerging industry best practices and the specific feedback and input of transit
stakeholders - most importantly, the implementing transit agencies themselves. To this end,
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the CTE Board intends to review this plan at least every 2 years following its adoption in order
to evaluate the need for updates. The CTE Board may adjust the regular review schedule in
future years as more in-state experience and overall market predictability is gained.

Conclusion
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The statewide transition to zero-emission transit vehicles will be a long and challenging
process requiring commitment, partnership and resources from stakeholders across Colorado.
The CTE was established to play a central role in this effort by helping to provide the funding
support to transit agencies that was previously insufficient to achieve the state’s goal of 1,000
transit ZEVs by 2030 and 100 percent transit ZEVs by 2050. As the Board, staff and
stakeholders of the CTE move from creation and planning to implementation and scaling, it
will be critical for this close partnership to be maintained and strengthened, and for more
voices and partners to be added to the conversation. While the path will not be easy, success
in this effort will lead to cleaner, healthier and more efficient mobility for Coloradans in the
years to come.
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