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Transit Equity and Environmental Health: Baltimore Region

Executive Summary

This project, a collaboration between the Johns Hopkins School of Public Health, Johns
Hopkins University, and the Baltimore Transit Equity Coalition (BTEC), aimed to better
understand the relationship among transit access, social vulnerability, air pollution,
and health in the Baltimore region.. The information can be used to determine which
communities in this region might benefit the most from investments in transit. This report
expands on work published in 2021, which showed areas in Baltimore City needing
investment in better transit mirror the ‘Black Butterfly’ pattern of neglect that arose from
Baltimore’s redlining policies. This project was made possible by the Bloomberg Health
Initiative.

Methods

The study area for this report comprises Baltimore City, Baltimore County, Anne Arundel
County, Howard County, and Harford County. We ranked each census track in the region
for each of our four themes: transit access, social vulnerability, air quality, and health. The
data came from a variety of open access sources. Using the summed scores by theme, we
created a Transit Investment Need Index (TINI) score, where a higher score indicates
communities more in need of transit investment. We also identified disconnected
communities with long commutes and high unemployment.

Results and Recommendations

The culmination of all four component themes, our TINI map (Figure 1) presents a striking
pattern of investment needs across the greater Baltimore region. Public transit in the
Baltimore region often fails to get people to their destinations in a reasonable amount of
time, incentivizing personal vehicle use and compounding effects on air quality and health.

The TINI map shows the highest concentration of census tracks in need of investment lie
within Baltimore City- particularly mirroring the ‘Black Butterfly’ seen in our previous
report. Other concentrations of high-need census tracts include northern Harford County
bordering Cecil County, Baltimore County to the east and west of the city, and Anne
Arundel directly to the south of the city. Disconnected communities, not represented in the
figure, also tended to have a high TINI score.

The TINI can help target investments in transit to improve efficiency, reliability, and
expanded access for those who need it the most. Increasing access to close, reliable,
efficient transit will lead to improved access to jobs, education, healthcare, and healthy
food. Additionally, increased efficiency, reliability, and access should lead to fewer personal
vehicles on the road, lower pollution, and reduced carbon emissions. For the region to
flourish, policy makers, transportation professionals, and planners must support
expanding transit options in these neglected communities.



Figure 1: Transit Investment Need Index (TINI)
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This report is a collaboration between Johns Hopkins Bloomberg School of Public Health,
Johns Hopkins University, Johns Hopkins Biostatistics, Epidemiology and Data Management
(BEAD) Core, and The Baltimore Transit Equity Coalition. To learn more, watch our videos,
and access all materials, please visit this website:
[https://moretransitequity.com/regional-report/]




Introduction

A well-functioning transit system connects people to places in a timely and reliable
manner. With limited access to efficient public transit, many individuals find it challenging
to accomplish essential daily tasks without a personal vehicle, including commuting to
work, running errands, or engaging in recreational activities [1]. This impacts their ability
to maintain employment, appointments, and social connectivity [2-4]. Such negative
outcomes disproportionately affect already vulnerable groups, e.g. people with a disability
[5]. Public transit closes the gap while producing far less pollution and greenhouse gases
per person, per trip than single-occupancy vehicles [6]. Those who use public transit also
typically get more physical activity each day due to walking or biking to and from transit
stops [7-10].

Despite these benefits, public transit in the greater Baltimore region — which we define as
Anne Arundel County, Baltimore County, Baltimore City, Harford County, and Howard
County - struggles to get people to their destinations in a reasonable amount of time, and
many in the region live a prohibitive distance from a high frequency transit stop [11,12].

This is especially concerning since low-income people of color not only represent the
majority of transit users but they’re also less likely to have access to a personal vehicle and
more likely to live in neighborhoods lacking resources accessible by pedestrian means [13].
Unreliable public transit further compounds the issues faced by these already vulnerable
communities [14].

This project looked for associations between public transit, social vulnerability, air
pollutants, and health in the Baltimore region. Building on a prior report that focused only
on Baltimore City [15], the goal of this report was to expand the analysis to counties
surrounding the city.

Four individual maps describe transit access, social vulnerability, air quality, and health,
focusing on how these factors vary throughout the Baltimore region. Combined, the maps
create a single composite map to help identify areas with the greatest need for investment,
quantified by a Transit Need Investment Index, or TINI. We hope to work with those areas
with high TINI scores, to make policy and investment recommendations to Maryland
policymakers, environmental justice organizations, and regional research and advocacy
groups.

Background
Intersectionality of Transit, Social Vulnerability, Air Quality and Health

The transportation sector accounts for 31% of the United States' carbon footprint with the
majority being emitted from personal vehicles and long-haul trucks [16]. These vehicles
also emit pollutants, such as Particulate Matter 2.5 (PM 2.5), which contribute to acute and
chronic health conditions, especially for populations living near high volume roadways
[17,18]. The prioritization of personal vehicles over investments in public transit only
furthers the reliance on automobile transit through induced sprawl. When highways and
roadways are the primary mode of transit, congestion relief efforts, typically lane widening,
continue to cut into natural areas and existing neighborhoods [19]. This dedication of land
to roads and highways detrimentally affects the environment, and ultimately public



health[20].

Lung and heart diseases are linked with poor air quality [21-23]. Those with illnesses such
as Asthma and Chronic Obstructive Pulmonary Disease (COPD) are at risk for inflammation
events with short-term exposure, with vulnerable populations, such as children, being
especially at-risk [24]. These health impacts add up; one estimate found 6.8 billion USD
worth of health damages, and 664 premature deaths in Maryland from transit-related
emissions alone in 2016 [25,26]. Furthermore, not having reliable and efficient public
transit further reduces access to primary health clinics, hospitals, or urgent care clinics,
having major implications for the health and well-being of residents in the region [4,27].

Un- or under-employment are both major factors of social vulnerability affected by
mobility. Those without access to reliable transportation have difficulty reaching areas of
employment dispersed through the region. This creates barriers to maintaining
employment and economic stability [2,28]. Investments in public transit infrastructure not
only create more reliable access to employment centers but also incentivize businesses to
relocate near major transit stops in what is called “transit-oriented development”.

Accessible public transit also correlates with social connectedness where the ease of travel
and time expenditure is a major factor in the socialization and recreation of the population
[29]. These characteristics have implication on social cohesion and mental health,
especially for vulnerable populations such as senior citizens [3,30]. Investments in public
transit and transit-oriented development have been associated with increased social
connectedness and capital [31].

Racism and Pollution

The Baltimore region continues to struggle with hyper-segregation related to historically
racist policies. Through a long history of discriminatory mortgage lending - a practice
known as redlining - and housing covenants, Black Baltimoreans were limited in where
they could live. The neighborhoods where they lived were intentionally targeted to be
uprooted and bulldozed for highways [32,33]. Such policies served to concentrate and
displace Black communities over generations and led to unequal wealth distribution,
disinvestment in infrastructure, and disproportionately poor health outcomes still seen to
this day [34]. Black communities are also more likely to be located near high-traffic areas,
toxic waste sites, municipal dumps, and other health hazards. Even the number of street
trees in a neighborhood correlates with historic redlining [35].

National studies show that air quality on average is worse in Black neighborhoods, even
controlling for income and region, leading to increased adverse health outcomes [36-38].
In 2020, Black children in Maryland had 5 times the number of emergency room visits due
to asthma compared to white children [39]. ProPublica found that census tracts where the
majority of residents are non-white experience around 40% more cancer-causing
industrial air pollution on average than white-majority tracts [40]. These disparities do not
relate to race - rather, they relate to racism, which also correlates with depression, anxiety,
and psychological stress [41].

Climate Change: A Threat Multiplier

Climate change is not a single threat, but a threat multiplier and can increase frequency of



extreme weather events (heat waves, floods, wildfires), sea-level rise, poorer air quality,
increased prevalence of infectious diseases, and disruptions to food and water systems.

Vulnerable people and communities who may already struggle with food and energy
insecurity, poverty, lack of infrastructure, and mobility limitations are the most likely to
suffer the greatest impacts of these changes [41].

For instance, the urban heat island effect is notably higher in predominantly Black
neighborhoods [42]. Those living in urban heat islands are at risk of heat related illness and
emergencies [43]. As climate change intensifies these heat waves, the related health issues
for residents of those neighborhoods will similarly increase.

The intersection between historical injustices, environmental disparities, public health,
transportation equity, and climate change emphasizes the need for comprehensive and
equitable solutions. Addressing systemic inequities, such as the underlying problems
within public transit, will allow us to begin to address a complex situation. Investing in
robust transit systems holds promise not only for reducing carbon emissions, but
also for building community resilience related to the health effects of climate change.



Methods

For detailed methods, see Appendix 1- Methods. For individual indicator maps for social
vulnerability, air quality, and health, see Appendix 2- Thematic Indicators. Across all maps, a
higher score-corresponding to a darker color-indicates an area of greater investment need.
Scores are binned into quartiles. For example, the darkest colored tracts score in the 75th
percentile and above, and the lightest census tracks score in the 25th percentile and below for
the given indicator or composite.



Thematic Analysis

Theme 1: Transit Access

Public transit works best when it provides predictable commute times, stops near where
people live and where they need to go, and includes high-frequency routes.

For our analysis, data on transit access came from a variety of sources, including the
American Community Survey 2022 5-year estimates [44], OpenStreetMap via Geofabrik

[45], and the ETC Explorer [46].

The transit indicators included in our analysis are:

 Estimated average commute time

e Public transit utilization for all commutes
« Distance from high frequency stops

e Public transit utilization for long commutes (over 45 minutes)

e Scarcity of public transit stops

The five maps below illustrate the stratified data for each indicator, to help better
understand the components of the composite map (Figure 3). For larger indicator maps,

see Appendix 2.

Figure 2: Regional Transit Access Indicators

The lack of public transit stops
across the region significantly
hampers one’s ability to travel
without a car (see Scarcity of
Public Transit Stops map).
Additionally, while having
access to public transit stops
over a wide area is essential
and important for the
functioning of public transit,
high frequency stops are most
important in being able to get
where one needs to go quickly
(see Distance from High
Frequency Stops map). For this
report, a high-frequency
transit stop is defined as any
stop having an average
headway of 15 minutes or less.
Longer service gaps inhibit
people from reaching their
destinations in a reasonable
amount of time. The path of

the light-rail line into Baltimore County has a positive effect on access.

Areas toward the edge of the city display high average commute times, while areas



immediately outside of the city often show much lower commute times (see Average
Commute Times map), with the pattern once again inverting at the furthest points from the
city, with some exceptions near other job centers.

The use of public transit in the region once again shows a sharp drop-off the further one
gets from the center of Baltimore City (see Public Transit Utilization map). This reduces
connectivity and efficiency when it comes to commute time. Despite increased levels of
access to public transit within the city center, many commutes by public transit are 45
minutes or more, reducing the amount of time people have to pursue other activities (see
Public Transit Utilization for Long Commutes map).

Figure 3: Regional Transit Access Composite Map

When looking at our transit
access map, there is a drop-off in
transit access outside of
Baltimore City, with the
surrounding counties having
little to no access to public
transit, but depending on the
area, having lower commute
times than some of those within
the city center.

Commuters within the City rely
more heavily upon public
transit, which, under the current
system, often takes more time
per mile traveled; however, in

Percentile

Lil — neighborhoods just outside the
———— city boundary, most commuters
. 75-1.0 must rely instead upon private

vehicles [11]. This difference
0255 10 1520 | may help explain the areas that
show lower percentiles directly
County ot v unce i £ vt o s s | OUtSide the city. While 27% of
- : — e — households in the city lack
personal vehicles, this drops to 10% in the region [47].

There is a major disconnect in access to transit between Baltimore City and its surrounding
counties. We also see how the city, despite being a job center for the region and scoring
well for high frequency stops, also lacks convenient, accessible commutes.



Theme 2: Social Vulnerability

The Social Vulnerability Index (SVI) was developed by the U.S. Centers for Disease Control
and Prevention (CDC) and the Agency for Toxic Substances and Disease Registry (ATSDR)
to measure social vulnerability in communities. The term social vulnerability refers to “the
socioeconomic and demographic factors that affect the resilience of communities [49].” It
considers factors related to:

Socioeconomic status

Household composition and disability,
Minority status and language

Housing type

Transportation

CDC/ATSDR’s methodology [48] was used to calculate social vulnerability within the
Baltimore region, using the latest available data from the American Community Survey’s
2022 5-year estimates [44].

Figure 4: Baltimore City Social Vulnerability Composite Map

The social vulnerability map
mirrors the notorious ‘white L’
and ‘Black Butterfly’ pattern
associated with Baltimore City, as
named by Dr. Lawrence Brown
[33]. The lighter ‘L’ shape in the
center of the map contains a
disproportionately higher white
population than the rest of the
city, due to historic racism and
redlining. Meanwhile, the darker
colors that look like a butterfly’s
wings comprise neighborhoods
mostly populated by people of
color [33].
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Figure 5: Regional Social Vulnerability Composite Map
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unemployment, and lack of access to reliable transportation.

The regional
analysis shows this
‘Black Butterfly’
extends well beyond
the city, most clearly
visible in Baltimore
County. Apart from
the butterfly pattern,
in Harford County
we see higher social
vulnerability along
the Route 40
corridor up to the
border with Cecil
County, and in Anne
Arundel County on
its borders with the
other counties in the
region, among other
areas.

Despite the end of
legal segregation
and redlining, these
maps still reflect
historic divisions by
race, which correlate
with measures of
social vulnerability
such as



Theme 3: Air Quality

In 2015, the Environmental Protection Agency (EPA) released the E]JScreen, a mapping and
screening tool that includes 13 environmental and seven socioeconomic indicators to
examine how environmental and socioeconomic factors interact [49]. The sensors that
measure Air Quality in our region are from the Maryland Department of Environment.

The air quality indicators included in our analysis, all from EJ Screen and linked to

transportation are:

Air Toxics Cancer Risk
Diesel Particulate Matter
Respiratory Hazard Index
Ozone

Toxic Releases to Air
Particulate Matter 2.5

Figure 6: Regional Air Quality Composite Map
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incinerators, and trucking routes [52].

The resulting map reveals
increased pollutants in Southern
and Eastern Baltimore City, and
South/Southwest of the City into
Ann Arundel, Baltimore, and
Howard Counties. This is likely
due to highways with heavy
vehicle traffic and industrial sites
in locations such as Sparrows
Point and Curtis Bay.
Historically Sparrows Point was
the location for Bethlehem Steel
which had a long legacy of
environmental violations [50].
The pollution from industry
continues to affect nearby
residents [51]. Meanwhile,
pollution in South Baltimore City
represents a central issue for
many residents in Curtis Bay,
Brooklyn, and Hawkins Point.
Their concerns include issues
such as coal depots, trash

[t is important to note that the number of EPA air quality sensors in the Baltimore region is
limited. The distance between the sensors creates data that portrays regional differences in
air quality and can only provide rough estimates at the local level. Robust local monitoring

systems are needed for more accurate maps.



Theme 4: Health
The indicators that make up our composite health map are rates of:

Asthma

Cancer (all types except skin)

Coronary Heart Disease

Chronic Obstructive Pulmonary Disease (CPOD)

Figure 7: Regional Health Composite Map

Are indicators for were chosen
for their relation to
transportation, air pollution, and
data availability. All indicators
were sourced from the CDC'’s
2023 PLACES project [53], which
provides health outcome data for
various conditions at the census
tract level nationwide.

Areas experiencing increased
health risk in Baltimore City
extend to the southernmost
census tracts such as Hawkins
Point. We can also see

: In Harford County on the border
Eﬁ??i‘f with Cecil County, worse health
1 25 - 49 outcomes may stem not only
I .50 - .74 from pollution but also substance
B 75-10 use issues, which are prevalent in

O —— Viles the area [54] .

county ot o i v e e o s e | 1N Anne Arundel County census
tracts in the top quintile of
negative health outcomes includes part of Arnold, which sits across the Severn River from
the city of Annapolis. According to the individual indicator maps (Appendix 2), that section
of Arnold has the highest quintile of cancer and coronary heart disease. This area does not
score high in social vulnerability or air pollution according to our methods and does not
light up as disconnected (see Disconnected Communities) or in high transit investment
need. This shows that while overlap generally exists between our themes, there are
exceptions.




Transit Investment Need Index (TINI)
Figure 8: Regional Transit Investment Need Index (TINI)
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All four themes
went into
creating the
transit
investment
need index
map, which
shows areas in
the Baltimore
Region with
populations
most impacted
by inefficient
transit,
pollution, and
adverse health
outcomes. The
Black Butterfly
is apparent
within the city,
and locations
south of the
city such as
Brooklyn and
Curtis Bay are
also among the
highest-

ranking. Areas outside of the city that reached middle-to-high percentile rank include
census tracts around Laurel and southern parts of Bel Air. These localities were similarly
highlighted areas on the disconnected communities map, discussed in the next section.



Disconnected Communities

We also looked at “disconnected communities,” a concept defined by Central Maryland
Transportation Alliance (CMTA) as neighborhood where (i) at least 1 in 5 residents have a
commute to work longer than 45 minutes in one direction and (ii) unemployment rates rise
to 5% or greater [11]. We used the ACS variable “Public transit for all commutes and long
commutes” to first identify Disconnected Communities with the greater Baltimore Region
(Figure 9, then overlayed the results of the disconnected neighborhoods with the
composite TINI map (Figure 10).

Figure 9: Regional Disconnected Communities Map
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Figure 10: Investment Need Score within Disconnected Communities
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The results show a clear overlap between disconnected communities and areas of high

investment need. This highlights how vulnerabilities, such as transit access, negative health

outcomes, exposure to pollution, and low socioeconomic status, do not exist in a vacuum,

but correlate with patterns of historic underinvestment. Within the city limits, the pattern
of the “Black Butterfly” shows in both the disconnected communities and TINI composites.

Pockets within the eastern and western edges of Baltimore County also showed overlap

between the disconnected communities and TINI composite score. Similar patterns extend

from the city northwest along Reisterstown Road and northeast towards Middle River.
Localities such as Laurel and Bristol in Anne Arundel County were also highlighted along
with portions of Harford County such as southern Bel Air and Joppa Towne.




Recommendation

The identification of census areas experiencing disproportionate environmental and health
impacts has been done through many different tools. These tools can help to identify
population areas experiencing socioeconomic barriers or health impacts related to such
inequities. Examples used in this report include the Environmental Justice (E]) screening
tool and the Social Vulnerability Index (SVI) that utilize publicly accessible data on census
tracts or areas. By identifying areas experiencing the greatest challenges, strategic
investments can help mitigate those harms.

We propose that our Transit Investment Needs Index (TINI) can be used as a tool to
facilitate community efforts to address transit access for communities identified as having
high need. An improved transit system can facilitate better access to work, healthcare,
education, and nutritious food. It can improve environmental air pollution levels, and
related health outcomes.

The TINI-combines the E]J screening tool and SVI while adding layers of transit and health
data. The focus on transit is important, given that a mere 8.5% of jobs in the Baltimore
Region are accessible within an hour when relying only on public transit [11]. Recognition
of this accessibility issue is important for creating a more efficient system for better job
stability.

The overlap between the TINI index and disconnected communities can be used for
strategic investments for identified areas that experience long and unreliable commutes
and the associated health disparities. Using these tools, the transportation systems that
service these areas can be a policy focus for more investments to make commuting to and
within these areas more reliable and efficient. We hope that policy makers and advocates
will utilize this tool and methodology for other regions to hone in on areas with higher
transit needs and allocate the resources required to create a reliable, efficient, equitable
transit system.

Team Members

e Marium Sultan, Associate, Bloomberg School of Public Health

e Samuel Jordan, President of Baltimore Transit Equity Coalition (BTEC)

e Taylor Craig, Biostatistics, Epidemiology and Data management (BEAD) Core,
Johns Hopkins School of Medicine

e Evan Gombert, Administrator, Baltimore Transit Equity Coalition

e (laudia Paszek, Epidemiology and Data management (BEAD) Core, Johns
Hopkins School of Medicine

e Havana Mullaly, Student at Johns Hopkins University

e Jacky M Jennings, Biostatistics, Epidemiology and Data management (BEAD)
Core, Johns Hopkins School of Medicine

e Neka Duckett-Randolph, Environmental Justice Director of Baltimore Transit
Equity Coalition

e Darryn Waugh, Department of Earth and Planetary Sciences, Johns Hopkins
University

e Megan Weil Latshaw, Associate Scientist, Bloomberg School of Public Health



Appendix 1- Methods
Data Sources

This study focused on four component themes, each drawing from various sources. The
four themes were Transit Access, Social Vulnerability, Air Quality, and Health. The Transit
Access theme utilized data from the Maryland Transit Administration, the Baltimore
Metropolitan Council (BMC) Regional Data Center, and Geofabrik. The Social Vulnerability
theme reconstructed the Social Vulnerability Index (SVI) created by the Agency for Toxic
Substances and Disease Registry. The Air Quality theme drew from EJScreen, the
environmental justice screening and mapping tool from the Environmental Protection
Agency (EPA). The health theme utilized data from the PLACES project through the Centers
for Disease Control and Prevention (CDC).

Indicators were chosen based on several criteria. They had to be (1) publicly available,
allowing our study to be reproduced; (2) recently updated within the last two years, and
(3) relevant to assessing transit equity in the Baltimore region.

Analysis and Mapping

For each indicator within each of the four themes, we calculated the percentile rank of each
census tract relative to all other census tracts within the study area. We then summed the
rankings of each indicator within each of the four component themes and percentile ranked
the sums to create a component score. Finally, we summed each of the four component
scores and percentile ranked the sums one final time to create the composite Transit
Investment Need Index (TINI), where a higher score indicated a community more in need
of investment compared to the rest of the region.

Transit Investment Need Index (TINI)

The Transit Investment Need Index (TINI) compared all neighborhoods, at the census tract
level, across five counties in Maryland: Anne Arundel County, Baltimore City, Baltimore
County, Harford County, and Howard County. This identified which census tracts had a
greater relative need for transit investment, compared to other census tracts in the region.
Percentile ranking values ranged from 0 to 1, with higher values indicating greater
investment need.

General Analysis steps
After acquiring data for each indicator at the census tract level, in R (version 4.3.3 we:

Normalized within each indicator

Percentile ranked within each indicator

Summed percentile ranks of all indicators within the component

Percentile ranked the sum to get the component score. Done twice for SVI.
Summed each component score, then percentile ranked the sum again to get final
investment need score

Then, in ArcGIS Pro (version 3.3), we:

¢ Joined all percentile-ranked indicators to the census tract layer to produce
individual maps



e Joined component scores to census tract layer to produce component score maps
¢ Joined final investment need score to census tract layer to produce the final
investment need map

For mapping, we:

e Downloaded all shapefiles and loaded them into ArcGIS

e Removed fill from county layers, darkened borders to form county borders

e Filtered the water layer to only larger water bodies, then merged 5 county layers
together to get one regional layer

e Pulled out census tracts with 0 resident population (industrial areas, airport,
detention centers, parks, etc.) and created a hatched layer

e Mapped all analysis variables onto GEOID field, which is given for all census tracts
Table 1: Components, Indicators, and Data Sources

the Baltimore region

Component Sub-Component Indicator Name Indicator Data Source
Description
Transit Transit Access Scarcity of public Point locations of all | Baltimore
transit stops public transit stops in | Regional GIS

Data Center [55]

Distance to high
frequency stops

Defined as stops with
a minimum headway
(the amount of time
between transit
arrivals at each stop,
given in GTFS data)
less than or equal to
15 minutes.

OpenStreetMap
via Geofabrik
[56]

Methodology
from Esri

Average commute
time

Calculation derived
from the population
of workers 16 years
and over who
commute to work,
inclusive of all modes
of transportation

ETC Explorer
Documentation
Data [46]

Transit Utilization

Public transit
utilization for all
commutes

A percentage
showing how many
workers 16 years and
over commute by
public transit divided
by all the estimated
workers living in that
Baltimore.

ACS 2022 5-year
estimate data
[44]

Public transit
utilization for long

Long commutes
defined as commutes

ACS 2022 5-year
estimate data




commutes over 45 mins. A [44]
percentage measured
the estimated
number of workers
with long commutes
who take public
transit or use private
vehicles.
Social Socioeconomic Status |Below 150% Percentage of CDC/ATSDR
Vulnerability poverty persons below 150% | Social
Index poverty Vulnerability
Index
Unemployed Unemployment rate g(\IIIIJ)C/ ATSDR
[47]

Housing cost burden

Percentage of
households that
spend at least 30% of
income on housing
costs

No high school
diploma

Percentage of
persons with no high
school diploma (age
25+)

No health insurance

Percentage
uninsured in the total
civilian non-
institutionalized
population

Household
Characteristics

Aged 65 and older

Percentage of
persons aged 65 and
older

Aged 17 and
younger

Percentage of
persons aged 17 and
younger

Civilian with a
disability

Percentage of civilian
noninstitutionalized
population with a
disability

Single-parent
households

Percentage of single-
parent households
with children under
18




English language
proficiency

Percentage of
persons (age 5+) who
speak English “less
than well”

Racial and Ethnic
Minority Status

Percentage
minority

Hispanic or Latino (of
any race); Black and
African American,
Not Hispanic or
Latino; American

Indian and Alaska
Native, Not Hispanic
or Latino; Asian, Not
Hispanic or Latino;
Native Hawaiian and
Other Pacific
Islander, Not
Hispanic or Latino;
Two or More Races,
Not Hispanic or
Latino;

Other Races, Not
Hispanic or Latino

Housing Type &
Transportation

Multi-unit structures

Percentage of
housing in structures
with 10 or more units

Mobile homes

Percentage of mobile
homes

Crowding Percentage of
occupied housing
units with more
people than rooms

No vehicle Percentage of

households with no
vehicle available

Group quarters

Percentage of
persons in group
quarters

Air Quality

Particulate matter
2.5 (PM 2.5)

Annual average
PM2.5 levels in air

Ozone

Average of the annual
top ten daily

E]Screen:
Environmental
Justice Screening
and Mapping
Tool [49]




maximum 8-hour
ozone concentrations
in air

Diesel particulate
matter

Diesel particulate
matter level in air

Air toxics cancer risk

Lifetime cancer risk
from inhalation of air
toxics

Air toxics
respiratory hazard
index

Ratio of exposure
concentration to
health-based
reference
concentration

Toxic Releases to air

Risk-Screening
Environmental
Indicators (RSEI)
modeled toxicity-
weighted
concentrations in air
of TRI listed
chemicals.

Health Asthma Population count of
Outcomes reported asthma
cases
Cancer Population count of

reported cases of all
types of cancer
except skin.

Coronary Heart
Disease

Population count of
reported coronary
heart disease cases

Chronic
Obstructive
Pulmonary Disease
(CopPD)

Population count of
reported COPD cases

PLACES: Local
Data for Better
Health, Census
Tract Data 2023
release [53]

Basemap Data Sources [57]:

Census tract shapefile: TIGER/Line 2022
County shapefile: TIGER/Line 2022
Water shapefile: TIGER/Line 2022 (can only download by county; downloaded 5

relevant counties)




Appendix 2- Individual Indicator Maps
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Social Vulnerability Indicators
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Air Quality Indicators
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Health Indicators
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