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After a relatively slow start, several recent events should lead to many more students in the 
United States riding electric school buses – and breathing cleaner air – in the coming years.  The 
Infrastructure Investment and Jobs Act passed in 2021 included a large incentive for school bus 
electrification, providing $5 billion over five years for the replacement of existing diesel school 
buses with lower emitting options, with at least half of that funding specifically designated for 
zero emission buses such as electric buses.1  EPA is expected to issue its first awards under the 
program later this year, and the Agency is prioritizing zero emission electric school buses for 
funding in each state.2  Likewise, the recently passed Inflation Reduction Act includes included 
school buses as eligible vehicles in the $1 billion program to electrify medium and heavy duty 
commercial vehicles.3  In addition, many states receiving settlement funds from the emissions 
fraud case against Volkswagen have decided to designate significant portions of those funds to 
school bus electrification projects.4  Other states have proposed to fund specific programs to 
bring more electric school buses to their communities.5   And some electric companies, 
including EEI members, are partnering with school districts to bring more electric school buses 
to students and school districts in their service areas.6   

Many of these programs focus on the health benefits to school children that come from riding 
cleaner vehicles to school and the positive climate impacts of school bus electrification.  
Traditional diesel buses produce a wide variety of pollutants that can negatively impact the 
developing brains and bodies of the children riding those buses, and transitioning the U.S.  
school bus fleet to electric could also reduce greenhouse gas emissions by millions of tons each 
year.7  However, there is another benefit of school bus electrification that is often overlooked – 
overall improvement in the ambient air quality of the areas served by these buses.  Replacing 
existing diesel school buses with electric models can result in improved air quality, and some of 
those pollution reductions may be used to fulfill state air planning requirements under the 
Clean Air Act (CAA or Act), especially in areas designated as having poor air quality.  As school 
bus electrification efforts increase across the country, school districts, communities, and air 
planning officials should be aware of the air quality improvements these buses can bring and 
coordinate with one another to ensure these potential benefits can be maximized.  As 
explained below, state and local air agencies should be able to help quantify the specific 
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emissions reductions resulting from a well-designed school bus electrification program and may 
be able to use those reductions to improve local air quality and meet certain CAA requirements.   

This paper examines the available opportunities to include electric school bus programs in State 
Implementation Plans (SIPs) required under the Act.8  It explains the role of SIPs in attaining and 
maintaining air quality standards and how the emission benefits of electric school bus programs 
could be utilized to fulfill SIP requirements.  It identifies the types of SIPs that could include the 
emission reductions attributable to electric school buses, summarizes prior SIP actions that 
relied upon school bus emission reduction programs, and discusses relevant EPA guidance, 
while recognizing some unique qualities of school bus electrification that may require 
additional EPA guidance and input.  Finally, it highlights upcoming opportunities to include 
emission reductions from such programs in SIPs that communities and air agencies can consider 
when designing their school bus electrification programs. 

Overview of Clean Air Act SIP Requirements for Ambient Air Quality 

Ambient air quality in the United States is measured under the Clean Air Act through national 
ambient air quality standards (NAAQS).  The Act requires the Environmental Protection Agency 
(EPA) to set NAAQS for certain pollutants and then designate air quality in every area of the 
country as meeting or not meetings those standards.9  States are then responsible for attaining, 
maintaining, and enforcing the NAAQS within their borders through state implementation 
plans, or SIPs, which are collections of state-specific laws and regulations addressing air 
pollution.10  While some basic SIP requirements are the same for all states, the specific 
requirements that a state must fulfill in its SIP depend primarily on whether its air quality has 
been designated as NAAQS attainment (i.e., meeting) or nonattainment (i.e., not meeting).11   

The CAA sets specific deadlines for nonattainment areas to attain the NAAQS and requires 
states with these nonattainment areas to submit SIPs detailing how they will improve air quality 
in those areas.12  SIPs in these nonattainment areas are generally required to include a variety 
of rules and programs to control emissions of NAAQS pollutants (and their precursors) and to 
provide air quality modeling showing that those controls will lead to NAAQS attainment in the 
area by the required deadline.  EPA then determines whether each SIP meets the requirements 
of the Act and, after collecting resulting air quality data, whether each nonattainment area 
attained the NAAQS by those deadlines.13 

Ongoing SIP obligations depend on that resulting air quality.  Areas that attain the NAAQS can 
submit a SIP with the requirements necessary to maintain that good air quality and be 
redesignated to attainment; areas that do not attain the NAAQS must submit a new SIP with 
additional pollution controls to attain the standard.14  Accordingly, under the CAA, there are a 
number of different types of SIPs that states may develop to attain, maintain, and enforce the 
NAAQS – general SIPs to address pollution throughout a state, attainment planning SIPs to 
improve air quality in nonattainment areas not meeting the NAAQS, and maintenance plan SIPs 
to ensure that improved air quality will continue in former nonattainment areas.15  As explained 
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below, replacement of older school buses with zero-emission electric school buses will result in 
emission reductions that could potentially be used to address many CAA SIP requirements. 

History of Relying on Reductions in School Bus Emissions to Improve Ambient Air Quality 

Many school buses are powered with diesel engines that produce emissions that can raise 
ozone and particulate matter (PM) NAAQS pollution levels, as well as other toxic and climate-
damaging emissions.  For more than 15 years, EPA has awarded rebates to school districts to 
help replace older diesel school buses or retro-fit those buses with newer engines, recognizing 
that the use of newer, lower-emitting buses and engines will reduce pollution inside and 
outside buses.16  While it does not appear EPA has taken action on a SIP including emission 
reductions from an electric school bus program, there is an established history of EPA 
approving SIPs that include emission reductions from the retrofit or replacement of older diesel 
school buses with lower-emitting diesel options.  Given the complexity of the SIP program, 
these school bus programs have been identified in several different types of SIPs to meet a 
variety of CAA requirements.  For example: 

• In 2010, EPA approved inclusion of the Texas Clean School Bus Program as a general 
emission reduction measure in the state’s general SIP.  The Texas Clean School Bus 
Program was an economic incentive program that combined federal, state, and local 
funds to retrofit more than 7,000 and replace more than 700 older diesel school buses 
in the state, focusing on buses that would transport students in and near ozone 
nonattainment areas. 17 

• In 2010, EPA approved inclusion of the School Bus Fleets Rule as a specific NOx control 
requirement in the ozone attainment planning SIP for San Joaquin Valley, California.  
The rule required replacement or retrofit of all school buses operating in the area that 
were manufactured before 1978.18 

• In 2018, EPA approved the PM2.5 attainment planning SIP for Oakridge, Oregon, that 
included a school bus diesel retrofit program in a suite of measures to fulfill the CAA’s 
reasonably available control measure requirement.19 

• In 2007, EPA approved an ozone maintenance plan SIP in West Virginia that included a 
school bus diesel retrofit program to fulfill the contingency measure requirements of 
the CAA.20 

• In 2021, EPA approved a revision to the existing ozone maintenance plan SIP for 
Atlanta, Georgia that removed some existing control measures by relying on equivalent 
emissions reductions resulting from a program to replace 85 older school buses with 
2018 models.21 

As replacement of existing diesel school buses with electric models would also lead to 
decreases in ozone and PM pollution, especially in areas with older buses or relatively high 
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levels of bus traffic, there is a similar opportunity to include electric bus programs in SIPs and 
rely on their emission reductions to fulfill CAA obligations.   

Considerations for Including Electric School Bus Programs in SIPs 

EPA does not appear to have specifically addressed how the replacement of diesel school buses 
with electric models should be accounted for in SIPs, but the approved SIPs including diesel 
school bus retrofit and replacement programs described above provide a useful template for 
inclusion of school bus electrification programs in SIPs.  In addition to these specific SIP actions, 
EPA has also issued guidance to assist states in quantifying emission reductions from diesel 
retrofit and replacement programs and including them in SIPs.22  This guidance explains how 
state air quality planners can use the EPA’s MOVES model to quantify the emissions reductions 
that would occur from such programs.23  For a state to include the resulting emission 
reductions in a SIP, they must be creditable, which EPA has defined as being: 

1) Quantifiable – measured in a reliable manner that can be replicated,  
2) surplus – not already relied upon to meet CAA emission reduction requirements 

in that SIP, 
3) federally enforceable – EPA, the state, or citizens must be able to bring action 

against specific parties if the emission reductions do not occur), and 
4) permanent – emissions must be controlled throughout the period covered by 

the relevant SIP.24   

Each element of the creditability demonstration and modeling analysis require specific 
information, and such information can be built into the design and implementation of a 
successful diesel school bus replacement project if its designers are aware of the need for it.   

EPA has also issued guidance to help states determine the most cost-effective emission 
reductions from energy efficiency and renewable energy programs and how to incorporate 
such programs in SIPs.25  While school bus electrification is not directly addressed in this 
guidance, it may also be helpful in designing programs that meet SIP inclusion requirements.  
For example, its planning flowcharts and suggested emission reduction analyses could be 
helpful in designing the specific elements of a school bus electrification project to maximize air 
quality impacts, such as comparing various bus model, battery, and charging implementation 
scenarios or assessing different funding opportunities.  State and local air agencies should have 
the technical information and expertise needed to model and quantify potential emission 
reductions from an electric school bus program, and they are best equipped to understand the 
analysis and documentation needed to include such a program in a SIP.  Involvement of state 
and local air agencies in school bus electrification programs should help maximize the ambient 
air benefits of such programs and utilize them to fulfill CAA SIP requirements, as necessary.   

While school districts, legislatures, power companies, and other proponents of school bus 
electrification programs may design their specific programs with an eye toward their particular 
health and/or climate goals, designing and implementing programs that result in creditable 
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emission reductions is essential for relying on those reductions in state and local air planning.26  
For example, designing a electrification program with specific information on the quantity, 
type, and schedule for bus replacement will be important to quantifying the emissions, while 
including appropriate implementation mechanisms will likely be necessary to demonstrate its 
enforceability.  Inclusion of an electric school bus program in a SIP also means that the program 
must be carried out – if a SIP relies on the projected emission reductions from the program, but 
the program proponents do not adequately fund or implement it, the state would likely have to 
revise its SIP to control emissions from other sources, a time-consuming process that states 
want to avoid.27  Involving air planning experts in school bus electrification efforts can maximize 
the health, climate, and air quality benefits of these programs. 

In addition to including state and local air planning experts in school bus electrification projects, 
it may also be necessary to seek assistance from EPA experts.  While the EPA guidance and SIP 
actions described above should provide a good starting point for developing an electric school 
bus program that can be incorporated in a SIP, unique aspects of school bus electrification likely 
means that adjustments to this guidance and the underlying analyses will be needed when 
including their emissions reductions in SIPs.  For example, EPA’s diesel retrofit and replacement 
guidance specifies that states may only take credit for emission reductions occurring between 
the time of the replacement/retrofit project and the remaining useful life of the existing bus, 
since the MOVES model already assumes that school buses will be replaced by new, lower-
emitting diesel buses at the end of their useful life as a part of normal fleet turnover.28   
However, electric school buses will result in lower emissions than both the existing buses they 
replace and the new diesel buses that would normally be used after fleet turnover.  Likewise, 
school bus electrification projects in different areas could include a variety of different funding 
sources (grants, direct funding, partnerships, etc.) and responsible parties (state grant agencies, 
school districts, power companies, etc.), and EPA could help assess the impact of differing 
program designs on their enforceability under the Act.29  

Discussing these and other factors unique to electric school bus programs with EPA should help 
ensure their inclusion in SIPs can be approved as easily as possible, and state and local air 
planning experts will be in the best position to reach out to the appropriate experts in the EPA 
Regional and Headquarters offices.  Given the variety of SIPs that could include emissions 
reductions from electric school bus programs and the specific analyses and demonstrations 
required for SIP inclusion, including state and local air agencies in the development and/or 
implementation of such programs is an essential piece of ensuring that the air pollution 
benefits resulting from them are identified and utilized as efficiently as possible.   

Upcoming SIP Obligations that May Benefit from Electric School Bus Projects 

While the interest in and funding for electric school bus programs appears to be increasing 
throughout the country, different areas will have different CAA obligations that could impact 
whether and how the emission reductions from electrification are included in SIPs.  As noted 
above, the national ozone and PM air quality standards are most impacted by emissions from 
diesel school buses.  EPA is under a statutory obligation to determine whether areas across the 
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country currently classified as nonattainment for the ozone and PM NAAQS are meeting those 
standards, and the Agency is likely to make those decisions soon.30  As explained previously, if 
EPA determines that any areas are still not attaining the relevant ozone and PM NAAQS, the Act 
requires those nonattainment areas to develop new attainment planning SIPs, often with 
additional and more stringent emission control requirements.31  If electric school bus programs 
are implemented in such areas, the resulting emission reductions might be included in the 
state’s plan to attain the NAAQS.  On the other hand, if EPA determines that certain areas have 
attained the ozone or PM NAAQS, the state may be able to request redesignation to attainment 
and include a school bus electrification program in its maintenance plan SIP to show that 
improved air quality will continue based, in part, on the on-going emission reductions resulting 
from that program,32 or include expansion of the program as a contingency measure if air 
quality deteriorated.33 

Even states without current or upcoming CAA requirements to include additional emission 
reductions in their SIPs may benefit from inclusion of school bus electrification programs in 
their air plans.  For example, states with existing nonattainment areas could consider the option 
of including the programs in their general SIP now and taking credit for those reductions in a 
future SIP.  EPA has recognized that this approach can allow for development and inclusion of 
an emission reduction program in a SIP when there is adequate interest and funding, even if the 
reductions will not be relied upon until some future period.34  And given EPA’s continual 
obligation to review and update NAAQS levels, all states may be able to benefit from electric 
school bus programs that reduce ozone and PM pollution and thus potentially avoid 
nonattainment designations – and their resulting SIP control requirements – in the future.35 

Conclusion 

Regardless of whether electric school bus programs are included in SIPs, their resulting 
emission reductions are real and will benefit the health of the children riding in those buses and 
the communities in which they operate, while also addressing climate change.  Mindful 
deployment of these programs can also help address the disparate racial and economic impacts 
of higher-emitting diesel buses and air pollution generally.36  Highlighting the real and 
immediate impacts on ambient air quality of electric school bus programs may also increase 
interest in and funding for such programs, especially if the programs have the additional benefit 
of fulfilling Clean Air Act requirements.  As electric school bus programs increase throughout 
the country, school districts, communities, and air planning officials should work together to 
maximize the air quality benefits of these programs while also addressing Clean Air Act 
requirements as needed. 
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