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REFUELING INFRASTRUCTURE DEPLOYMENT IN LOW-INCOME AND NON-
URBAN COMMUNITIES

ABSTRACT

The U.S. National Blueprint for Transportation Decarbonization identifies the need
to invest in infrastructure supporting low- and zero-emission vehicles, especially in
low-income and overburdened communities, to eliminate nearly all greenhouse gas
emissions from the transportation sector by 2050. The alternative fuel vehicle
refueling property tax credit (26 U.S. Code § 30C) includes eligibility criteria
intended to encourage investment in underserved communities based on the
economic characteristics or urban character of the census tract in which the fueling
infrastructure is installed. Eligible census tracts are those that qualify for the New
Markets Tax Credit or that are not located within urban areas as defined by the U.S.
Census Bureau. This study quantifies how many fueling-related amenities are
currently located in census tracts that qualify and do not qualify for the 30C tax
credit based on IRS Notice 2024-20. For existing electric vehicle charging stations,
51% of Level 2 and 60% of Direct Current Fast Charging public stations are located
in eligible census tracts. 73% of natural gas, propane, and hydrogen fueling stations
are in qualifying census tracts and 75% of biodiesel and renewable fuel stations are
in qualifying census tracts. This compares with 73% of existing gas stations in
eligible census tracts. For deploying the refueling infrastructure to satisfy future
demand, this study shows that truck stops (94%), commercial truck stops (92%),
and Federal Highway alternative fuel corridors (89%) are predominantly located in
eligible locations. Additionally, significant percentages of the population (62%),
light-duty vehicle registrations (64%), and medium- and heavy-duty vehicle
registrations (68%) fall within eligible areas.

1 INTRODUCTION

The U.S. National Blueprint for Transportation Decarbonization identifies a holistic
strategy to achieve a future mobility system that is clean, safe, secure, accessible, affordable, and
equitable, and provides sustainable transportation options for people and goods. The Blueprint
identifies that infrastructure investments needed to support low and zero-emission vehicles,
especially in low-income and overburdened communities, are essential to achieve this goal over
the next two decades (DOE 2023). The alternative fuel refueling property credit, also known as
the 30C tax credit (26 U.S. Code 8 30C), provides for a credit of up to 30% of the cost of any
qualified alternative fuel vehicle refueling property, up to a limit of $100,000 for businesses and
$1,000 for individuals. (IRS 2024a; U.S. Code 2022) Section 30C was updated in the Inflation
Reduction Act (IRA) to continue through 2032 instead of expiring in 2021 (U.S. Congress, 2022).
To ensure charging and fueling infrastructure is geographically dispersed so as to serve
underserved communities based on the economic status or urban character of the census tract in
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which the fueling infrastructure is installed, the 30C tax credit includes specific geographic
eligibility criteria. Specifically, the eligibility requirements of the tax credit refer to the New
Markets Tax Credit (NMTC) administered by the U.S. Department of Treasury (26 U.S. Code
8 45D), and the definition of urban areas from the Census Bureau.

On January 19, 2024, the Department of the Treasury and the Internal Revenue Service
(IRS) issued Notice 2024-20 providing guidance on the geographical requirements of the tax credit
and to announce the intent to propose regulations for the credit (IRS 2024b). Eligible census tracts
fall into two categories and eligible property can be in either type of tract (or both, if the tract falls
under both categories) to qualify:

e Low-income community census tracts: Population census tracts as described in Internal

Revenue Code section 45D(e), i.e., the “low-income community” definition of the New
Markets Tax Credit (NMTC).

e Non-urban census tracts: Population census tracts defined as “not an urban area” (or “non-
urban area”) according to Treasury/IRS guidance.

Tracts qualifying through the NMTC, which are typically low-income or other at-risk
communities, are defined by existing Treasury regulations. A full database and mapping tool is
available from the Community Development Financial Institutions (CDFI) Fund (CDFI 2023).
Urban areas are defined within the IRA as “a census tract (as defined by the Bureau of the Census),
which, according to the most recent decennial census, has been designated as an urban area by the
Secretary of Commerce”. However, the Census Bureau defines “urban area” by census block,
rather than census tract: “For the 2020 Census, an urban area will comprise a densely settled core
of census blocks that meet minimum housing unit density and/or population density requirements.”
(U.S. Census 2022a). In IRS Notice 2024-20, Treasury and IRS explained that they intend to
propose regulations that if at least 10% of the census blocks within a tract are outside of urban
areas, the population census tract is “non-urban” (IRS 2024b).

Individuals, businesses, and certain state, local, and other tax-exempt entities can claim the
30C credit. (IRS 2024a) Argonne has developed the 30C Eligibility Mapping Tool per DOE and
IRS request (Argonne 2024). The mapping tool is intended to reflect currently available data for
the two types of eligible census tracts relevant to the 30C credit, but is not formal IRS guidance.
The IRA also expanded the definition of “qualified alternative fuel vehicle refueling property” to
include charging stations for 2- and 3-wheeled vehicles (for use on public roads) and clarified that
bidirectional charging equipment qualifies.

To estimate the total implications of the 30C tax credit, Argonne assessed the implications
of 30C on the communities. Specifically, this study quantifies how many fueling-related amenities
are currently located in census tracts that qualify and do not qualify for the 30C tax credit. This
report considers fueling stations as well as proxy variables that may be representative of future
installations of charging equipment.



2 ELIGIBLE CENSUS TRACTS

Section 30C, as amended by the IRA, requires property to be located in eligible census
tracts: “Property shall not be treated as qualified alternative fuel vehicle refueling property unless
such property is placed in service in an eligible census tract.” (U.S. Congress 2022). Eligibility is
specifically determined within 30C(e)(3)(B):

(B) <<NOTE: Definitions.>> Eligible census tract.--

(i) In general.--For purposes of this paragraph, the term “eligible census tract' means any
population census tract which--

(1) is described in section 45D(e), or

(1) is not an urban area.
(ii) Urban area.--For purposes of clause (i)(I1), the term “urban area’ means a census tract
(as defined by the Bureau of the Census) which, according to the most recent decennial
census, has been designated as an urban area by the Secretary of Commerce.

Thus, a census tract must qualify by either the NMTC or by being not in an urban area (i.e.,
a non-urban census tract). The IRA specifies that an “urban area” is “a census tract as defined by
the Census Bureau which, according to the most recent decennial census, has been designated as
an urban area by the Secretary of Commerce.” The Census Bureau determines “urban areas” for
each decennial census, largely on the basis of population and housing density. In December 2022,
Census released its list of urban areas as of 2020, and shortly thereafter, Census released the files
that enable mapping of the geographic boundaries of these urban areas (U.S. Census Bureau 2022a;
2023).

The IRA’s amendments to 30C provide that location eligibility is based on population
census tracts. IRS Notice 2024-20 explained that Treasury and the IRS intend to propose
regulations that ... Any population census tract in which at least 10 percent of the census blocks
are not designated as urban areas would be a “non-urban census tract.””’(IRS 2024b).

There are a total of 85,395 census tracts in the United States and Puerto Rico in the 2020
Decennial Census (U.S. Census Bureau 2022c).* Of these tracts, 35% do not qualify, 24% qualify
by not being an urban area, 29% qualify by the NMTC, and 12% qualify by both criteria, as shown
in Table 1. Table 1 also shows a similar quantification of resident population, where over 204
million Americans (62%) live in Census tracts where property installations would qualify for the
30C credit.

L There are also 133 tracts in Island Areas in the 2020 Decennial Census; every tract in the Island Areas of American
Samoa, Guam, the Commonwealth of the Northern Mariana Islands and the United States Virgin Islands qualifies
as they are all fully located outside of Census-defined urban areas.
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TABLE 1 Tallies of Qualified IRA 30C Census Tracts and Resident Population

Qualify by Qualify by
Do not qualify Not Urban only NMTC only Qualify by both

Census Tracts (number) 30,057 20,109 24,598 10,631
Census Tracts (percentage) 35.2% 23.5% 28.8% 12.4%
Population (number) 127.0M 79.0M 90.1M 35.3M
Population (percentage) 38.3% 23.8% 27.3% 10.6%

Figure 1 shows a national-scale map of locations eligible for the 30C credit. Areas in green
qualify by being outside of urban areas, areas in light blue qualify by the NMTC credit, and areas
in dark blue-green qualify by both criteria. The remaining areas in gray do not qualify.

Do not qualify
I Qualify by Not Urban

B Qualify by NMTC ; \ | : f
Il Qualify by both * ¥ ‘L

0 250 500 mi

Sources: U.S. Census Bureau,
DOE Alternative Fuels Data Center,
DOT Federal Highway
Administration

FIGURE 1 Qualified IRA 30C census tracts



Figure 2 through Figure 4 depict zoomed-in views of three metropolitan areas, specifically
Chicago, Detroit, and Des Moines. These were selected as representative of various sizes of
metropolitan areas (very large, large, and mid-sized, respectively). These local maps include
locations of existing public direct current fast charging (DCFC) electric vehicle (EV) charging
stations from the Alternative Fuel Data Center (AFDC 2024a). These maps also show designated
alternative fuel corridors (Rounds 1-6) from the Federal Highway Administration (FHWA 2023).

A Public DC Charging Stations
Designated Alternative Fuels Corridor
=== EV Corridor Pending

—— EV Corridor Ready

{"""] One-Mile Distance from Corridor
["] u.s. Census Urban Areas (2020)

20 mi

0 10

S E—"

Sources: U.S. Census Bureau, Do not qualify

DOE Alternative Fuels Data Center, I Qualify by Not Urban
DOT Federal Highway I Qualify by NMTC
Administration == B Qualify by both

FIGURE 2 Eligible 30C census tracts in Chicago metropolitan area



A

0 10

S —

Sources: U.S. Census Bureau,
DOE Alternative Fuels Data Center,
DOT Federal Highway Administration

Public DC Charging Stations

Designated Alternative Fuels Corridor
=== EV Corridor Pending

—— EV Corridor Ready
"] One-Mile Distance from Corridor
[ u.s. Census Urban Areas (2020)

Do not qualify

I Qualify by Not Urban
B Qualify by NMTC
B Qualify by both

FIGURE 3 Eligible 30C census tracts in Detroit metropolitan area
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FIGURE 4 Eligible 30C census tracts in Des Moines, lowa metropolitan area




3 IMPLICATIONS ON REFUELING INFRASTRUCTURE DEPLOYMENT

While the Census Bureau aims to have census tracts of generally similar population, a raw
count of census tracts is not the most informative metric for determining the potential frequency
of taxpayers claiming the tax credit. This study considers several different metrics to better
consider how this “not urban” definition corresponds to the physical world, and specifically, where
the installation of alternative fuel infrastructure would be most useful. Table 2 shows the metrics
and amenities considered in this study as proxies for charging demand, along with their data
sources. The amenities considered include both fueling stations and locations that may be
particularly suited for fueling infrastructure in the future.

Existing fueling stations denote locations where individuals currently fuel, which includes
gas stations, electric vehicle charging stations, and other alternative fuel stations. Locations of gas
stations were derived from GasBuddy.com (Zhou et al. 2022a; GasBuddy 2022). EV charging
stations and other alternative fuel stations were sourced from AFDC, including stations that are
temporarily unavailable. For EV stations, both Level 2 (L2) charging and DCFC were analyzed.
Given that EV charging can be constrained by both the number of stations and the number of ports,
each of these is considered (Wood et al. 2017; Zhou et al. 2022b). E85 stations, which typically
have a blend of 51%-83% ethanol (DOE 2017), are excluded from the analysis as they presumably
do not qualify under Section 30C.2

Two different types of truck stops are considered: commercial trucks stops are existing
locations that have some level of parking available, and truck stops assessed under Moving Ahead
for Progress in the 21 Century (MAP-21) Section 1401 (Public Law 112-141) also known as
“Jason’s Law”, which are collected by the U.S. Department of Transportation (DOT) to survey
adequacy of parking and rest facilities for commercial motor vehicles engaged in interstate
transportation (DOT 2023). Most of the commercial truck stops have fuel available for purchase,
but do not necessarily offer overnight parking. Most of the Jason’s Law truck stops are in locations
owned or operated by states and are suitable for overnight parking, and may or may not sell fuel
or offer other amenities. EV charging corridors designated by FHWA are also shown as a metric
where potential fueling stations can be added to satisfy interstate travel. Corridor miles denote the
lengths of roadway where fueling stations are essential for establishing a comprehensive cross-
country network.®

2 Alternative fuels that qualify as clean-burning fuels for the purposes of the 30C tax credit (U.S. House 2023):
(i) Any fuel at least 85 percent of the volume of which consists of one or more of the following: ethanol,
natural gas, compressed natural gas, liquified natural gas, liquefied petroleum gas, or hydrogen.
(if) Any mixture-
(1) which consists of two or more of the following: biodiesel (as defined in section 40A(d)(1)), diesel
fuel (as defined in section 4083(a)(3)), or kerosene, and
(1) at least 20 percent of the volume of which consists of biodiesel (as so defined) determined
without regard to any kerosene in such mixture.
(iii) Electricity.
3 Alternative Fuel Corridors exist for hydrogen, propane, compressed natural gas (CNG), and liquified natural gas
(LNG) in addition to for EV charging. EV charging was selected as the proxy metric due to the greater geographic
coverage of its corridors.



TABLE 2 Metrics and Amenities Considered and Their Data Sources

Metric/Amenities Description Data Sources

Gasoline fueling stations Number of distinct locations of fueling stations (Zhou et al 2022a,
from GasBuddy 2022)
Electric vehicle fueling Location and number of public charging stations and (AFDC 2024a)
stations and ports ports, both Level 2 and DCFC. This includes temporarily
unavailable stations and Tesla-style (NACS) chargers

Natural gas, propane, and Number of distinct locations of fueling stations, including (AFDC 2024b)
hydrogen fueling stations temporarily unavailable.
Biodiesel and renewable Number of distinct locations of fueling stations, including (AFDC 2024c)
diesel fueling stations temporarily unavailable.
Commercial truck stops Number of distinct locations of truck stops (AllStays.com 2023)
Jason’s Law truck stops Number of distinct locations of truck stops (DOT 2023)
Designated EV corridor Length of roadway (in miles) of FHWA-designated (FHWA 2022)
miles alternative fuel corridors for electric vehicles (round 1-6),

including ready and pending signage
Total population Number of residents living in census tract (U.S. Census 2022b)

Detached and mobile homes Number of residents living in housing type by census (U.S. Census 2022b)

tract
Single-unit attached homes Number of residents living in housing type by census (U.S. Census 2022b)
tract
Multi-unit dwellings Number of residents living in housing type by census (U.S. Census 2022b)
tract
Transport and warehouse Number of employees working in industry by census (Zhou et al 20224,
jobs tract from AASHTO 2017)
LDV registrations Number of registered LDV by ZIP code, estimated by (Experian Automotive
census tract using HUD zip-to-tract crosswalk 2023; HUD 2023)
MHDYV registrations Number of registered MHDV by ZIP code, estimated by ~ (Experian Automotive
census tract using HUD zip-to-tract crosswalk 2023, HUD 2023)
ZEV registrations Number of registered EV and FCV by ZIP code, estimated  (Experian Automotive
by census tract using HUD zip-to-tract crosswalk 2023, HUD 2023)

Some metrics were considered as representative of where vehicles may have long-term
parking, and thus be suitable for overnight fueling. Using data from the American Community
Survey, population was further disaggregated by housing stock, analyzing detached and mobile
homes, single-unit attached homes, and multi-unit dwellings, as each of these has different
requirements for charging installations. The number of people employed in the transport and
warehouse industries within a given tract was used as a potential proxy for warehouse depots that
may be suitable for on-site fueling (AASHTO 2017). Vehicle registrations sourced from Experian
Automotive were considered for light-duty vehicles (LDV) and medium- and heavy-duty vehicles
(MHDV), along with registration locations of Zero-Emissions Vehicles (ZEVSs), including plug-in
EVs and fuel cell vehicles (FCV).



Table 3 summarizes the eligibility of the locations of existing fueling stations. The table
categorizes various destination types and provides the percentage of each type located in areas
eligible for the tax credit, including “Not Urban” areas, NMTC areas, and the overall total.
Currently, 73% of gas stations are located within eligible 30C census tracts, whereas only 51%
and 60% of L2 and DCFC public charging stations, respectively, are situated in these areas. These
EV charging stations have been located proportionately less in not-urban and low-income
locations. 73% of natural gas, propane, and hydrogen stations are located in eligible census tracts,
with disproportionately more located in low-income areas, but fewer in not-urban areas. Biodiesel
and renewable diesel exhibit the opposite behavior, being disproportionately located in rural areas,
with a total of 75% located in 30C-eligible census tracts.

TABLE 3 Existing Fueling Infrastructure Based on Location Eligibility for 30C Tax Credit
Qualify by Qualify by

Not Urban NMTC Total
Gas stations 47% 46% 73%
Natural gas, propane, and hydrogen stations 36% 52% 73%
Biodiesel / renewable diesel stations 53% 37% 75%
DCFC stations 35% 39% 60%
L2 stations 22% 35% 51%
DCFC ports 34% 36% 56%
L2 ports 21% 35% 50%

Table 4 summarizes new installations in 2023, as derived from the AFDC database.
Locations in eligible locations may qualify for the 30C tax credit if they were placed in service in
2023 (U.S. Code 2022). In 2023, a higher proportion of biodiesel and EV stations were located in
qualifying locations than the historical trends shown in Table 3.

TABLE 4 New Installations in 2023 Based on Location Eligibility for 30C Tax Credit

Share of Total

Qualify by Qualify by 2023
Not Urban NMTC Installations
Natural gas, propane, and hydrogen stations 45% 51% 2%
Biodiesel / renewable diesel stations 71% 37% 86%
DCFC stations 37% 40% 63%
L2 stations 24% 35% 52%

Table 5 presents proxies for charging demand based on location eligibility for the 30C tax
credit. Key findings indicate that truck stops (94%), commercial truck stops (92%), and corridor
miles (89%) are predominantly located in eligible locations, particularly in rural areas. Corridor
miles represent the lengths of the roadway where fueling stations are necessary to have a robust
cross-country network, and are heavily located in rural areas.



Additionally, significant percentages of population (62%) live within eligible tracts that
may be particularly relevant for installation of home-based EV chargers. A greater share of
detached & mobile homes (65%) are in 30C-eligible locations, especially in non-urban locations.
On the other hand, single-unit attached and multi-unit dwelling types are more often in low-income
locations that qualify by the NMTC. Approximately 60% of jobs in the transport and warehouse
industries are in locations that qualify for the 30C tax credit; these are more likely to qualify
through the NMTC criteria than through the non-urban criteria.

Similar to the overall population, approximately two-thirds of LDV registrations (64%)
and MHDV registrations (68%) fall within eligible areas. However, the percentage of ZEV
registrations is comparatively lower at only 40%. Existing ZEV are disproportionately newer
vehicles, and fewer are in NMTC communities. Likewise, there are fewer ZEV in rural areas.

TABLE 5 Proxies for Charging Demand Based on Location Eligibility for 30C Tax Credit
Qualify by Qualify by

Not Urban NMTC Total
Truck Stops 93% 32% 94%
Commercial Truck Stops 80% 46% 92%
Corridor Miles 82% 40% 89%
Population 34% 38% 62%
Detached & Mobile Homes 46% 34% 65%
Single-Unit Attached 18% 40% 53%
Multi-Unit Dwelling 14% 51% 59%
Transport/Warehouse Jobs 25% 43% 60%
LDV Registrations 38% 38% 64%
MHDV Registrations 38% 43% 68%
ZEV Registrations 21% 22% 40%
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4 CONCLUSIONS AND DISCUSSION

The Section 30C Alternative Fuel Refueling Property Credit offers the potential for lower
cost installations of infrastructure, which can contribute to decarbonization of the on-road
transportation sector. The extent to which taxpayers claim this credit will depend on the suitability
of locations to install fueling infrastructure while being in an eligible census tract. Argonne
National Laboratory has a public tool where users can access and map the list of eligible tracts
under the 30C tax credit. Using this data, we have explored the presence of existing fueling
infrastructure to estimate how their locations may qualify for credits if developers choose those
sites for additional installations going forward.

For existing high-power (DCFC) EV charging, 60% of existing installations are in
30C-eligible tracts. This is similar to the overall population or to registrations of LDV, implying
that these are located where they are of highest utilization. However, 30C-eligibility of existing
gas stations, corridor miles, and truck stops is higher, which implies that 30C will play a large role
in supporting the deployment of a national charging network, including charging infrastructure
needed for longer-distance transportation for people and goods. Other types of alternative fuel
infrastructure (i.e., natural gas, propane, hydrogen, and biodiesel) are more aligned with
infrastructure for gas stations, with approximately ¥ of existing stations being located in
30C-eligible tracts.

The existing ZEV population is more likely to be registered in higher-income, urban
locations. However, as ZEV share grows and vehicles are available for purchase as used vehicles,
registrations for ZEV are likely to trend towards the overall LDV population. As such, these
vehicles will shift toward 30C qualifying locations in non-urban and low-income neighborhoods,
highlighting the need for additional charging infrastructure in these communities.

The list of amenities shown in Table 5 is not meant to be exhaustive for opportunities for
installations of fueling infrastructure. A recent analysis considered many additional amenities with
regards to social vulnerability (Sansone et al. 2023; Zhou et al. 2022a). Several of the metrics
considered in that analysis may also be particularly relevant for installations of fueling
infrastructure, especially for EVs. For example, ambulance depots, post offices, car dealerships,
car rental sites, and vehicle registrations are locations where existing vehicle fleets can take
advantage of the available fueling infrastructure. Libraries, grocery stores, places of worship, and
retail jobs in general are locations with high public throughput and moderately long dwell times,
ideal for opportunity-charging. Major cultural destinations, campgrounds, airports, rail hubs, and
many educational or employment destinations all have the potential for long-dwell time charging
opportunities.

Growth in alternative fuel stations, and especially EV stations is expected to continue. The
DOT National Electric Vehicle Infrastructure (NEVI) program was enacted through the
Infrastructure Investment and Jobs Act (I1JA), also known as the Bipartisan Infrastructure Law
(U.S. Congress 2021). NEVI provides funding to states to strategically deploy EV charging
stations and to establish an interconnected network to facilitate data collection, access, and
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reliability, targeting 500,000 EV chargers nationwide by 2030 (FHWA 2024). The 30C tax credit
IS expected to accelerate this growth into non-urban and low-income communities.
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