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INTRODUCTION

Environmental justice maps are important tools that can empower individuals, government
agencies, nonprofit organizations, and other users with information about communities and inform
environmental decision-making by providing key contextual data about the places affected by
government and private actions. Environmental justice mapping tools display demographic
information, often in combination with environmental and health data, at fine-levels of geographic
resolution to provide a picture of community characteristics and to enable comparison with
communities elsewhere. In recent years, federal, state, and local governments have developed these
tools as informational resources for the public, and, in some instances, as screening tools for
allocating resources and making siting, permitting, and other policy decisions.

The primary objective of environmental justice mapping tools is to assist in the identification of
communities that are socially vulnerable, overburdened with pollution, or experience high levels of
environmental or health risks. Of course, there are no single indicators of social vulnerability,
pollution, or environmental and health risks, and there is no simple way to evaluate or measure their
cumulative effects. Moreover, it is important to emphasize that characterizing communities in any
way should be done with careful thought, sensitivity, and deep and sustained public engagement.
Environmental justice communities have a long history of being treated as “sacrifice zones,” and
careless labels or color-coded zones on maps can further stigmatize communities (intended or
not), harkening back to redlining and other historical practices in the United States. It is especially
important for developers and users of environmental justice mapping tools to recognize that
depictions on a map may conflict with how people view their own communities.

Keeping these factors in mind, environmental justice mapping tools are also potentially powerful for
directing attention and resources to historically marginalized communities. These tools, especially
those that combine demographic information with environmental data, can illuminate which
communities are disproportionately burdened with pollution and/or do not have access to
environmental amenities.

There currently is no environmental justice mapping tool specifically designed for the State of
Indiana. As part of an effort to evaluate how an environmental justice mapping tool may best serve
Indiana, a team of researchers from Indiana University's Paul H. O'Neill School of Public and
Environmental Affairs and Environmental Resilience Institute analyzed environmental justice
mapping tools employed elsewhere across the United States. This report summarizes the results of
this analysis. Specifically, we evaluated 19 environmental justice mapping tools, including the U.S.
Environmental Protection Agency’s (EPA) national-level EJSCREEN and 18 state-level tools. In this
report, we summarize existing practices with respect to mapping platforms, data, methodologies,
and other dimensions.

Our review concludes with a set of key questions that we think are important for any developer of
an environmental justice mapping tool to consider. Although we set out to evaluate the prospects
for developing a useful environmental justice mapping tool for the state of Indiana, we think our
review of existing tools will be of broad interest to government officials, nonprofit organizations,
scholars, and others that are interested in the practice, opportunities, and limitations of these tools.




METHODS

Methods for Identifying and Evaluating Environmental Justice Tools

To identify existing environmental justice mapping tools, we first performed a literature review to
assess whether (and how) each state integrates environmental justice mapping into its policies,
programming, and decision-making processes. We then systematically reviewed state government
websites to identify relevant tools. Our review did not extend to cities or municipalities, and we only
include tools that are publicly available or published online.

Selection Criteria
If a tool satisfied at least one of the following criteria, we included it in our analysis:

1. Description: If the tool’s public description included the term environmental justice;
2. Purpose: If the tool was created to identify a community in relation to environmental justice; or
3. Use: If the tool was intended to comply with or respond to a federal or state environmental justice

policy.
Data Comparison

For each environmental justice mapping tool, we documented in an Excel spreadsheet the
indicators included to characterize communities. The resulting comparison matrix provides
detailed information about how each tool measures environmental and demographic features and
the methodologies they employ to rank, compare, or score environmental justice communities.
Please see Appendix A for more information about this comparison matrix.

Stakeholder Interviews

To complement our data analysis, we conducted several informal interviews with representatives
from a variety of state agencies to better understand their experiences in creating and maintaining
their environmental justice mapping tools. These interviews collected information about the
selection of indicators, challenges in updating the tools, and other considerations for creating an
environmental justice mapping tool.
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Selected Tools

We reviewed 19 environmental justice mapping tools, including the EPA's EJSCREEN and 18
separate state level tools. Most of the tools were developed by government agencies (15), with the
rest created by academic institutions (3) or a nonprofit organization (1). Figure 1 below shows the
state coverage of the tools, and Table 1 on the following page provides a complete listing.
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Figure 1

State Coverage of Environmental Justice Tools
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State/Country

United States
California
Colorado
Connecticut
[llinois

[llinois

Indiana
Maryland
Massachusetts
Michigan
Minnesota
Missouri

New Jersey
New Mexico
New York
North Carolina
Pennsylvania
Virginia

Washington

Tool

EJSCREEN

CalEnviroScreen

Mapping for Environmental Justice Demo Map
Connecticut Distressed Municipalities
Environmental Justice Communities

[llinois EJStart

Hoosier Resilience Index

Maryland EJScreen Mapper

Environmental Justice Viewer

Assessing the State of Environmental Justice in Michigan
Minnesota Pollution Control Agency
Environmental Justice Areas*

Overburdened Communities

EJ Mapper

Potential Environmental Justice Areas*

North Carolina Community Mapping System
Pennsylvania Environmental Justice Areas
Virginia Block Group Level Demographic Maps

Washington Tracking Network

*Map is provided at the county level.

EJSCREEN

Table 2

Operating Body

Environmental Protection Agency
California EPA

Mapping for Environmental Justice
Connecticut Dept. of Economic & Community Development
lllinois Solar For All

Illinois EPA

Indiana University

Maryland Dept. of Natural Resources
Massachusetts Dept. of Environmental Protection
University of Michigan

Understanding Environmental Justice in Minnesota
East-West Gateway of Governments

New Jersey Dept. of Environmental Protection

New Mexico Environment Dept.

New York Dept. of Environmental Conservation
North Carolina Dept. of Environmental Quality
Pennsylvania Dept. of Environmental Protection
Virginia Dept. of Transportation

Washington Dept. of Health

Surveyed Maps and States Represented

As a starting point for our analysis, we reviewed the EPA's EJSCREEN tool, which is a national-level
environmental justice mapping tool that the agency first released for public use in 2015, and most
recently updated in 2020. The agency describes EJSCREEN as “an environmental justice mapping
and screening tool that provides the EPA with a nationally consistent dataset and approach for
combining environmental and demographic indicators.”! Five states (Louisiana, Mississippi,
Montana, Oregon, and Vermont) endorse EJSCREEN as their state’s environmental justice
mapping tool, and eight out of the 19 mapping tools we reviewed incorporate information from
EJSCREEN, including data, choice of indicators, and indexes. Figure 2 on the following page shows
a screenshot of EJSCREEN.

1 (EPA, 2021) https://www.epa.gov/ejscreen/what-ejscreen.
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Figure 2
United States EPA EJSCREEN

EJSCREEN is an interactive tool that uses national-level data from a variety of government sources,
and consists of six demographic indicators and eleven environmental indicators to characterize
conditions at fine-levels of geographic resolution.? The demographic data are displayed at the
census block group level and include the following indicators:

1. Low-Income: The number or percentage of a block group’s population in households where the
household income is less than or equal to twice the federal “poverty level.”

2. Minority: The number or percentage of individuals in a block group who list their racial status as a
race other than white alone and/or list their ethnicity as Hispanic or Latino.

3. Less than high school education: The number or percentage of people age 25 or older in a block
group whose education is short of a high school diploma.

4. Linguistic Isolation: The number or percentage of people in a block group living in linguistically
isolated households.

5. Individuals under age 5: The number or percentage of people in a block group under the age of 5.

6. Individuals over age 64: The number or percentage of people in a block group over the age of 64.

EJSCREEN also creates a Demographic Index that combines information on income and race into a
single metric.3

2 EJSCREEN datasets were obtained from the Census Bureau, US Department of Transportation (DOT), and various EPA offices including
the Office of Air (OAR), Office of Research and Development (ORD), Office of Water (OW), and Office of Land and Emergency Manage-
ment (OLEM). All of these offices provide ongoing input, review, and outreach as well as EPA's Regional offices, Office of Chemical Safety
and Pollution Prevention (OCSPP), Office of International and Tribal Affairs (OITA), Office of Enforcement and Compliance Assurance
(OECA), and Office of General Counsel (OGC).

3 The average of the percentage of low-income and minority populations.
Demographic Index = (% minority + % low-income)/2.
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The following eleven environmental indicators are incorporated into EJSCREEN, spanning health
risks, air and water pollution, lead paint in homes, and proximity to traffic and waste and chemical
sites:

1. National Air Toxics Assessment (NATA) cancer risk, Estimation of lifetime cancer risk from
inhalation of air toxics.

2. NATA respiratory hazard index, Air toxics respiratory hazard index estimated by the ratio of
exposure concentration to health-based reference concentration).

3. NATA diesel PM, Diesel particulate matter level in air (ug/m3).

4. Particulate matter, Annual average of level of PM2.5 in air (ug/m3).

5. 0zone, Summer seasonal average of daily maximum 8-hour concentration in air.

6. Traffic Proximity and Volume: Count of vehicles (AADT) at major roads within 500 meters.
7. Lead Paint Indicator: Percent of housing units built pre-1960.

8. Proximity to Risk Management Plan (RMP) sites, Count within 5 kilometers divide by distance in
meters.

9. Proximity to Hazardous Waste Facilities (TSDFs), Count within 5 kilometers divide by distance in
meters.

10. Proximity to National Priorities List (NPL) sites, Count within 5 kilometers divide by distance in
meters.

11. Wastewater Discharge Indicator (Stream Proximity and Toxic Concentration), proximity to
toxicity-weighted wastewater discharges divide by distance in kilometers.

In addition to presenting demographic and environmental indicators separately, EJSCREEN
combines the data into “EJ Indexes.” Specifically, the EJ Indexes bring together a single
environmental indicator with demographic information, then creates percentiles of the measure to
characterize the position of a geographic area relative to the national or state average.# EJSCREEN
also serves as a platform for displaying other federal agency datasets, including school locations,
block group economic profiles, and subsidized housing. The 2020 update to EJSCREEN
incorporated two more datasets: Climate Indicators (Sea Level Rise Projections) and Risk
Screening Environmental Indicators (Toxic Chemical Exposure Assessment).

To display the percentile information, EJSCREEN uses color coded mapping (i.e., a heat map) to
identify the areas that have a proportionately higher indicator or EJ index score. The tool also has
the ability to generate a standard report for a selected area and create comparisons showing how a
selected area compares to other indicators, the state, EPA region, or the nation.

4 Each EJ Index is created using the following formula: EJ Index = (Environmental Indicator) X (Demographic Index for
Block Group — Demographic Index for US) X (Population count for Block Group).
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Figure 3
Example Heat Map of Traffic Proximity Indicator from EPA EJSCREEN

EJSCREEN provides a useful a template for analyzing the other 18 environmental justice mapping
tools we reviewed in this project. In the remainder of this section, we analyze these tools with
respect to whether their platforms are interactive or static, with respect to their selection of
demographic and/or environmental indicators, and their reliance on national and/or state data.

Interactive v. Static Tools

Interactive tools are user controlled and typically employ multiple indicators and educational
techniques to provide users with functionality and support for independent analysis. Some of the
features included in interactive tools are side-by-side maps, report generation, and the flexibility
to search for a specific geographic area. Interactive tools generally require some familiarity with
the underlying data and comfort manipulating GIS-like platforms. Examples of interactive tools
include: California EPA’'s CalEnviroScreen, lllinois EPA's EJStart, and North Carolina Department of
Environmental Quality’'s DEQ North Carolina Community Mapping System. Fifteen of the 19 tools
we reviewed are interactive in their design.

Static environmental justice mapping tools, by contrast, are not interactive, and they often are
presented in the form of a webpage or PDF document. These maps present information in a “flat”
way, that does not enable a user to adjust the indicators presented or their spatial scale. Static
tools provide users a limited amount of environmental justice indicators in a specific state or region.
Among the benefits of static tools is that, relative to interactive tools, they require fewer resources
to produce and maintain, and they are easily deliverable to various audiences. A limitation of the
current use of static tools is that they only provide demographic data, although in principle, it would
be possible to also incorporate environmental indicators.
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Examples of static tools include: the Connecticut Department of Economic and Community
Development’s Connecticut Distressed Communities, and the Virginia Department of
Transportation’s Block Group Level Demographic Maps. Four out of the 19 tools surveyed used this

approach.

To illustrate the differences between interactive and static tools, Panel A of Figure 3 shows a
screenshot of the Maryland EJScreen Mapper's interactive platform, while Panel B shows Virginia's
static map. In Figure 3, the ability to navigate to finer levels of geographic scope with Maryland and
collect information about the location is demonstrated while in Figure 4 the static map for the state
of Virginia presents one indicator for the whole state in a way that does not enable a user to change
the geographic resolution.
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INDICATORS

Tool Indicators

Environmental justice mapping tools vary with respect to the indicators they incorporate. The
choice of specific indicators reflects decisions made by government agencies and other developers
about geographic priorities, the reliability and availability of information, preferences about

sharing demographic and/or environmental data, and the purpose of the tool itself. While all 19
environmental justice mapping tools we reviewed included demographic information, only 12 also
included environmental indicators.

Table 3

Tools Classified by Type of Indicator

Demographic Indicators Only Environmental and Demographic Indicators
Connecticut Distressed Municipalities U.S. EPAEJSCREEN

[llinois EJ Start California CalEnviroScreen

Massachusetts Environmental Justice Viewer Colorado Mapping for EJ Demo Map

Missouri Environmental Justice Areas [llinois Solar for All

New Jersey Overburdened Communities Indiana Hoosier Resilience Index

New York Potential Environmental Justice Areas Assessing the State of Environmental Justice in Michigan
Virginia Department of Transportation Understanding Environmental Justice in Minnesota

New Mexico EnviroMap
North Carolina Community Mapping System
Pennsylvania EJ Areas Viewer

Washington Tracking Network

7/19 Tools 12/19 Tools

Demographic Indicators

Demographic indicators measure population and socioeconomic characteristics of a geographic
area, such as race and ethnicity, income, and education levels. In most cases, demographic
information comes from statistics compiled by the U.S. Census Bureau, such as from the American
Community Survey, which are regularly updated and uniformly available at fine-levels of geographic
resolution such as census tracts or census block groups. Demographic indicators typically
including socioeconomic data (e.g., low-income population, median income, unemployment rate),
racial data (e.g., self-identified non-white population, percentage minority population), and/or
community characteristics (e.g., transportation expense data, youth and/or elder populations,
change in population).
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Composition of Demographic Indicators in Tools
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Demographic Indicators

As illustrated in Figure 6, the number and type of demographic indicators that environmental
justice mapping tools include varies. One notable way in which tools differ is whether they include
measures of race and ethnicity (e.g., percentage of Blacks and/or Hispanic population in an area).
While most states chose to include racial composition information as part of the map’s criteria for
identifying environmental justice communities, other states such as California and Washington
provide racial and demographic information for each census block group as a supplemental
component of the map instead of utilizing this information when ranking or comparing
communities.

Other common demographic indicators include poverty rate and linguistic isolation, both of which
are sourced from the U.S. Census Bureau's American Community Survey. Unlike environmental
indicators, states generally use the same demographic indicators in their tools. This can be
attributed to most tools utilizing the same data sets from the U.S. Census Bureau, as compared to
states differing in what environmental data their agencies collect.

10
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Composition of Environmental Indicators in Tools
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Environmental Indicators

Environmental Indicators

There is considerable variation in the environmental indicators that environmental justice mapping
tools use to convey information. In general, environmental indicators are measures of the physical
environment that impact individual, social, or environmental health. For analytical purposes, we
categorized environmental indicators into one of four types: air quality (e.g., seasonal average of
ozone concentration, lifetime cancer risk from inhalation of air toxics), water quality (e.g., drinking
water contaminant index, active wastewater discharge permits), land quality (e.g., flooding,
proximity to Brownfield sites), and community health (e.g., average days per year with extreme
heat, prevalence of cardiovascular disease among adults). As shown in Figure 6, most tools
incorporate at least one of each type of environmental indicator, with some including several of
each type (and some excluding a type altogether).

National v. State Data

An important way that environmental justice mapping tools differ is in the type of data they use,
and specifically whether they are national level data compiled by federal government sources or
they are supplemented with state-specific information from state government sources.

1
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Washington Tracking Network
A Source for Environmental Public Health Data
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Washington Tracking Network’s Race Demographic Function

Every tool we reviewed contained demographic information from the U.S. Census Bureau. In some
instances, however, census data are supplemented with additional demographic information
collected by state agencies. For example, the Washington Tracking Network tool (Figure 8) uses
data provided by the Washington Office of Financial Management that estimates yearly racial
demographics. Sources of environmental information also typically comes from federal government
sources and national-level datasets. Notably, all but two state-developed tools use national data,
often using similar indicators to those incorporated into EPA’'s EJSCREEN.

National data, collected for example by the Census Bureau or the EPA has the advantage of being
easily accessible and carefully curated, which lends credibility to the underlying information

that tools convey to users. A potential downside of relying entirely on national data is this
information may not fully capture state-specific features that may be helpful in either identifying or
characterizing environmental justice communities.

Several state tools supplement national data with state-specific information such as climatic
indicators like flood plains and drought information, and measures of health outcomes. A good
example of a tool that incorporates state-specific information is California EPA's CalEnviroScreen,
which incorporates health data measuring emergency department visits for asthma and heart
attacks sourced from the California Department of Public Health and environmental data, such
as pesticide use, drinking water contaminants, and air pollution from the California Air Resources
Board and the California Department of Pesticide Regulation. In total, ten out of the 19 mapping
tools use state data as part of their tools.

12
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Methodology for Making Comparisons

In this section of the report, we identify and analyze the different approaches that environmental
justice mapping tools take to comparing geographic areas along the aforementioned indicators.

In some instances, tool developers present “raw data” and make no additional effort to combine
data into single metrics or characterize or compare communities in any specific way (i.e., as an
environmental justice area or not). In most cases, however, developers process the indicator
information in some fashion to facilitate comparisons, and users often employ these tools
specifically to compare areas on key indicators (e.g., one city to another within state, census block
groups within a city).

To enable these comparisons, tool developers utilize a variety of analytical techniques, including
presenting data directly or creating percentiles, indexes, thresholds, or rankings. We discuss each in
turn.

Direct Data

Most (14/19) environmental justice mapping tools provide users the ability to view demographic

or environmental indicators in their “raw” form, meaning as originally reported (e.g., a census
statistic, number/location of waste sites). It is important to note, however, that even when available,
it can be difficult for non-experts to obtain the information. And, in some other cases, the data are
only presented in their raw form. Examples include Indiana University’'s Environment Resilience
Institute’s Climate Vulnerability metrics, and Minnesota'’s People in Poverty information. See Figure
9 displays a screenshot of North Carolina’s tool that uses direct data to demonstrate locations of
pollution emitting sources along with demographic and health data, and Figure 10 is a screenshot of
the state of Minnesota’s tools which is an example of one that displays direct data for percentage of
persons with incomes below 185% of the Federal poverty level.
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North Carolina Department of Environmental Quality Tool
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Minnesota Pollution Control Agency Tool

These types of tools are useful for displaying and distributing multiple datasets from a single
platform, and do not require developers to make any potentially difficult decisions or draw any
inferences about the relative status of different geographic areas. A limitation is that tools that
solely exhibit raw data do not provide users with a single or transparent way to combine information
such as places that are both socially vulnerable and burdened with pollution or high environmental
or health risks, which may generate inconsistency in use and interpretation.

Percentile Scores

Many environmental justice mapping tools convert demographic and environmental indicator

data into percentile scores, which presents information for a given geographic areas relative to all
geographic areas, often highlighting the places that have the highest indicators in proportion to all
other groups (these are typically color coded red or similar on maps). A tool using percentiles would
display, for example, areas that are in the 90th percentile on the percentage of the population that
is Black or linguistically isolated among all comparable areas within the state. In total, ten out of the
19 use percentiles as a method of evaluation, including the University of Michigan's Environmental
Justice Mapping Tool and Washington Department of Health's Washington Tracking Network.

Percentile scores have the benefit of embedding comparative information in the measure

itself, which means users do not need to “eyeball” differences across geographic areas or make
judgments about whether a community is socially vulnerable or environmentally overburdened
from raw data alone. A potential limitation is that users may not be familiar or comfortable
processing information presented as percentiles. In addition, developers have to make a decision
about the appropriate geographic scale of comparison (i.e., national, state, city). EJSCREEN
provides users with options to consider percentiles by national, state and EPA region, while
state-level tools typically present information as state percentiles. Figure 11 shows how the
CalEnviroScreen tool displays percentiles, in this case for the overall score, pollution burden,
population characteristics, and environmental exposures.

14
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California EPA CalEnviroScreen

Rankings

A couple of environmental justice mapping tools employ a ranking methodology that compares
geographic areas according to raw demographic or environmental data. For example, the
Washington Department of Health's Tracking Network tool ranks geographic areas by
environmental health disparities, diesel pollution and disproportionate impact, social vulnerability
to hazards, lead exposure risk, and health disparities (see Figure 12). The other state tool that uses
a rankings methodology is Connecticut.

Similar to percentiles, rankings enable users to quickly ascertain the relative status of geographic
area along demographic and/or environmental indicators, without having to make approximations
based on raw data alone. For users unaccustomed to thinking about distributions of data, rankings
may be easier to understand compared to percentiles.

Washington Tracking Network
A Source for Environmental Public Health Data
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METHODOLOGY FOR MAKING COMPARISONS

Indexes

Another way that environmental justice mapping tools convey information is through the creation
of indexes that use a formula or algorithm to combine measures from multiple indicators. Indexes
can be either additive or multiplicative, combine demographic or environmental data only or
together, and adopt different weights for indicators. Of the 19 environmental justice mapping tools
we evaluated, eight use indexes to present information.

For example, Michigan's tool creates the following index to provide a single EJScore for all indicators
(see Figure 13):

{(Mean percentiles of “Exposure” indicators) + .5 (Mean percentiles of “Environmental
Effects” indicators)} divided by 1.5 and then multiplied by (Mean Percentiles of
“Socioeconomic Factors” indicators).

Similarly, California’s CalEnviroScreen performs the following Index:

{(Mean percentiles of “Exposure” indicators) + .5 (Mean percentiles of “Environmental
Effects” indicators)} and then multiplied by (Mean Percentiles of “Socioeconomic Factors”
and “Sensitive Populations” indicators).

By contrast, EPA's EJSCREEN creates indexes of single indicators with demographic data:

EJ Index = (Percentile of Environmental Indicator) x (Demographic Index for Block Group -
Demographic Index for US) x (Population count for Block Group).

A strength of indexes is that they enable simultaneous consideration of multiple indicators,
including potentially both demographic and environmental information. In this way, indexes
communicate to users information about geographic areas at key intersections, for example,
between race and pollution burden. When combining many indicators, they differentiate
communities that are experiencing both social vulnerability and environmental burdens from those
that do not. An additional benefit, is that indexes provide users less familiar with the details of
specific indicators with a single metric to consider. There are limitations as well. Developers of tools
that use indexes must make important decisions about which indicators to combine and if and

how to weight their relative importance. In addition, creating a single index from underlying data
measured in different ways and at different geographic scales presents analytical challenges.
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University of Michigan’s Environmental Justice Tool

Thresholds

An additional way that information is presented as part of environmental justice mapping tools is
through the explicit designation of an area as an environmental justice community when certain
thresholds are met. In this approach, tool developers take either raw data or processed data (e.g.,
an index) and establish a single threshold to characterize an area as an environmental justice
community. An illustration of this approach is Pennsylvania’s Environmental Justice Areas Viewer
(Figure 14), which identifies geographic areas with 20 percent minority population and/or 20
percent of the population living below the federal poverty line as an environmental justice area.

In some cases, thresholds are based on a combined score or index of multiple demographic and/
or environmental indicators. In other cases, thresholds represents an indicator that is above a
pre-decided percentile. For example, lllinois EPA’'s EJStart highlights any census block in the 74.8
Percentile of Minority Population and/or the 64.8 Percentile of Low-Income Population. Nine out of
the 19 tools we reviewed present threshold data,
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Pennsylvania Environmental Justice Areas

A benefit of a threshold is that it explicitly identifies an area as either an environmental justice
community or not, which is the main purpose of these tools. In so doing, the threshold approach
also facilitates the comparison of geographic areas by providing users with a consistent and
transparent way to convert the underlying indicator information into potentially meaningfully
categories. A limitation of the threshold approach is that the tool developer must determine the
appropriate threshold, and this choice may be subjective and viewed as arbitrary by relevant
stakeholders. In this way, the tool developer makes a single judgment as to what is and what is not
an environmental justice community.
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Qualitative Analysis of Mapping Tools

As part of our evaluation, we also analyzed each of the 19 environmental justice mapping tools
qualitatively. Specifically, we considered them along the following five dimensions; Accessibility,
Comprehensiveness, Data Portrayal, Community Engagement, and Purposes and Uses.

Accessibility

Environmental justice mapping tools vary greatly in their functionality and in the features they
provide to make the tools user-friendly and accessible to the average person. In reviewing the 19
tools, we identified several features which we concluded improve a tool’s overall accessibility:

1. Search Function: The map included a search bar where a user can specifically look for an address,
city, or county.

2. Pop-Up Boxes: The map included a “pop-up” box where a user can click on a census tract or block
group, opening an information box that provides more details about the area. Examples include
displaying the area’s specific data or representing how the area ranked according to the tool’s
scoring mechanism (percentiles, index, etc.)

3. Race and Ethnicity Profile: Within a pop-up box, the tool included a race and ethnicity profile that
showed the racial and ethnographic composition of that location.

4. Supplemental Links: On the tool, a user can click on hyperlinks to redirect them to more
information about the specific indicator, data source, or other pertinent information.

5. Downloadable Data: A user can directly download data for offline use for a geographic area to a
spreadsheet or a printable form.

6. Dual Screen: The tool includes the ability to compare geographic areas side-by-side in a dual
screen.

7. Color Coding: The tool utilizes a colored scale to compare communities based on the tool's
scoring criteria. Some tools allow a user to switch the color scale for those with visual impairments.

These features are in addition to standard components, including a map scale, compass, and
legend.

Comprehensiveness

Another way in which environmental justice mapping tools differ is in their comprehensiveness, by
which we mean the number and scope of the indicators included and ways in which the data are
explained to the user. As already noted, tools vary as to whether demographic and environmental
indicators are included and they diverge in how those indicators are used to characterize a
geographic area.
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One key distinction in the tools we evaluated regards the presentation of racial demographics.
Although many states include census data on the prevalence of people of color (e.g., percentage of
a census area that is Black or Hispanic), some state mapping tools exclude indicators of race due
to concerns that users will infer causality, sensitivity about how communities are characterized,

or other considerations. One strategy some tools employ to mitigate these concerns is to provide
additional “demographic details” including with respect to race in a supplementary “pop-up” box
when the user selects a census tract or block group area. This approach enables users to consider
race alongside other indicators, even if race is not explicitly included as an indicator itself.

Data Portrayal

Environmental justice mapping tools aim to enable users to identify communities that are either
socially vulnerable as measured by key demographic attributes and/or experience disproportionate
environmental impacts as measured by pollution and quality of life indicators. However, many tools
use a disclaimer to note their inherent limitations. Common language revolves around using the
tool for “screening purposes only” and notes how the tool is intended to only identify communities
as opposed to wholly classifying or characterizing a community in a more specific way.

Despite these disclaimers, the average public user may not have deep familiarity with some of
the indicators, especially environmental data such as air toxics, particulate matter, or wastewater
hazards. If a user resides in a community that is in a high percentile or ranked as “most at

risk” according to a map’s comparison criteria, the user may wrongly conclude that an area is
overburdened or experiences a high risk, whereas in actuality it only seems this way relative to
other areas. Of course, it is also the case that areas that may not appear to be overburdened
according to a relative comparison methodology, may experience risks to be concerned about.

In our review, we found that 4 of 19 environmental justice mapping tools include a disclaimer
and explicitly caution users against making risk associations based on the information provided.
Because drawing these types of inferences is both common and fraught, it is important that
tools effectively and comprehensively communicate the appropriate use of the information.
This communication in particular should emphasize uncertainty and the distinction between
correlations and causation, while not dismissing the information provided as unimportant.

Community Engagement

A key conclusion from our comparative analysis and informal interviews is that community
engagement is an imperative step when creating an environmental justice mapping tool. We believe
this is the case regardless of whether the main purpose of the mapping tool is for internal state
agency use or for use as a platform for sharing information with the public. Our research revealed
that many government agencies and other organizations that develop environmental justice
mapping tools have engaged with the public and other stakeholders in a variety of ways, including
through environmental justice advisory councils, public workshops, and collaborative partnerships.
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Environmental Justice Advisory Councils

Many states formed an advisory council or consulted with environmental justice organizations and
stakeholders to gain user input and feedback when creating their tool. Advisory councils commonly
consisted of leaders from nonprofit organizations, academia, and government representatives, and
stakeholder input ranged from helping to determine indicators to assessing which visual elements
or interactive features would be included.

Several of our interviewees emphasized that these advisory councils were instrumental in both tool
development and maintenance. After a map’s initial iteration, some of these councils continued to
provide input thereby providing a way for sustained engagement, which interviewees indicated was
especially important as tools were released for public use.

Public Workshops

Another mode of public engagement was through the convening of workshops with stakeholders.
These workshops were held with municipal leaders, neighborhood associations, and other
members of the public, and they served many of the same purposes as the more formal
environmental justice advisory councils although in a more ad hoc way.

Collaborative Partnerships

A final model of community engagement in tool development was collaborative partnerships
between state government agencies and nonprofit organizations or an academic institution. These
partnerships provided several benefits to all stakeholders, including providing an impartial broker.
Many representatives who partnered with academia said community members were more willing to
engage with an educational institution as compared to state government. In this way, these types of
partnerships can build trust and credibility, enhancing the quality, buy-in, and use of a tool.

Purposes and Uses

An important consideration for state agencies and other organizations creating environmental
justice mapping tools is to design the tool specifically with its intended end use(s) in mind. For
instance, tools intended for exclusive use by government officials with deep familiarity with the
underlying data may not require as many explanatory features as tools intended primarily for public
users.

In our analysis, we recorded each tool's stated use. Because our selection criteria required that the
tool be public, each one we reviewed, at least in part, was intended (even if not originally) for public
use. However, many of the 19 environmental justice mapping tools we analyzed specified other
purposes as well, including permitting, financial allocation, and community engagement.®

5 These categories are based off public language used to describe the purpose of the map.
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Permitting

A relatively common use of environmental justice mapping tools is to inform permitting decisions,
although it is rare for state agencies to be required to do this by law. In most cases, use of these
tools in permitting seems to be informal, providing permit writers and other government officials
with a convenient analytical tool to learn about the communities affected by their decisions. An
important exception is the state of New Jersey which in 2020 enacted environmental justice
legislation that mandates the New Jersey Department of Environmental Protection review existing
pollution burdens communities experience before issuing a new permit.

Compliance with Federal Policy

Many states described their tools as a response to the 1994 Presidential Executive Order 12898
“Federal Actions to Address Environmental Justice in Minority Populations and Low-Income
Populations™ which directs federal agencies to develop strategies for implementing environmental
justice and promote nondiscrimination in federal environmental programs.! More specifically, states
note that their tool helps them comply with Title VI of the Civil Rights Act of 1964 as they relate to
implementation and enforcement of environmental programs.?

Financial Allocation

Another use of environmental justice mapping tools is to determine which communities should
receive financial support. Although this is not a common use, a few states use their tools formally in
this way.

An example is in California, where CalEnviroScreen is used to comply with California Senate Bill 535
which requires the California EPA to identify disadvantaged communities for allocation of some of
the funds generated through the states carbon trading program. The Minnesota Pollution Control
Agency also utilizes its tool, Understanding Environmental Justice in Minnesota, to allocate grant
money. The Minnesota Environmental Justice Framework notes that the state aims to use its tool to
target education, outreach, and the allocation of grant resources. One additional example is Illinois
Solar for All, which uses its tool to satisfy its requirement that 25 percent of the nonprofit's funding
is allocated to projects in environmental justice communities. On a federal level, EPA limits its use of
EJSCREEN to screening communities, but the agency encourages other users to use EJSCREEN to
help prioritize financial support and grant writing.

Public Engagement

Finally, implicit in any public environmental justice mapping tool is public use and engagement.
Tools vary in whether they are explicitly described as being for community engagement or outreach
tools. In some cases, the tools provide instructions for public users and some states hold regular
public workshops to ensure the general public understands the map and can successfully identify
and explore communities. Other frequent public stakeholders are nonprofit organizations who use
the tools in support of their programs and advocacy.

6 Exec. Order No. 12898, 3 C.F.R. § 651.17,1994 Comp., p. 859.
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Key Questions for Developers of Environmental Justice Mapping Tools

To understand the potential next steps for the design and implementation of an environmental
justice mapping tool, we think there are five key questions that developers should consider.

1. Who is the audience?

The audience of a mapping tool is an important factor to consider from the onset. To assist

users who are less familiar with mapping platforms and the origin and nature of the data that

is presented, developers may want to consolidate information using methodologies such as
percentiles, rankings, or indexes. For audiences with more experience using the underlying data,
providing users with more discretion and functionality will enable them to perform more specific
analyses. Of course, in practice, many environmental justice mapping tools are intended for
multiple audiences, which means finding a balance between creating a tool that is too complex for
unfamiliar audiences and too simplistic for better-informed users.

2. What is the purpose of the tool?

Mapping tools are currently used for a variety of purposes, such as informing the public about
their communities and providing an analytical tool for government officials to inform their
decision making. The specific purpose of a tool will shape the types of indicators that should be
incorporated, as well as how the information is conveyed to users.

3. How do you want the map to function?

An environmental justice map can function as a screening tool to initiate investigation into specific
environmental justice related topics, provide justification for or prioritization of government or
community action, or connect several different datasets to provide a comprehensive assessment of
a geographic area.

4. How do you want to implement the tool?

The implementation of a tool should be decided during the development stage so as to embed
necessary resources to support its use and maintenance. Among the key implementation questions
are staff and computing resources, community engagement strategies, and plans for updates and
upgrades.

5. How to get engagement from stakeholders?

The engagement of stakeholders is a pivotal factor for the effective and sustained use of
environmental justice mapping tools. Regardless of the ultimate use or audience, tools should
be developed in an inclusive manner with broad participation from diverse stakeholders. Such
collaboration should include decisions about the selection of indicators, the methodological
techniques offered compare areas, and the features and accessibility of the platform itself.
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ADDITIONAL STATISTICS

Function Amount of Tools with Function
Search Function (Ability to Search for a Location) 7/19 Tools

Ability to Download Data 12/19 Tools

Ability to Draw on the Map 1/19 Tools

Ability to Compare Census Block to the City, Region, or County 8/19 Tools

Map allowed Applications on the List 1/19 Tools

Visual Element Amount of Tools with Function
Use of Shapefile 17/19 Tools

Use of Color Coding 16/19 Tools

Use of Dot Points 7/19 Tools

Additional Information Amount of Tools with Function
Map Provided Historical Data 1/19 Tools

Supplemental Information about Data and Indicators 12/19 Tools

Tool has Multiple Uses (Not Solely and EJ Map) 5719 Tools

Range of Years where Map was Most Recently Updated

2000 - 2021 Most Frequently Updated Year was 2021
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APPENDIX A: COMPARISON MATRIX

Comparison Matrix

To catalog important features of the 19 mapping tools we analyzed in this study, we used a
spreadsheet to create a comparison matrix, which we are making available with this report. To the
best of our knowledge, the information is current as of April 2021. The comparison matrix allows
users to identify the indicators each tool uses to characterize environmental justice communities.
The information provided below provides general instructions for navigating the comparison matrix.

Comparison Matrix Functions

1) Tab 1 - Summary of Mapping Tools

This page provides a summary of each mapping tool and characteristics of the mapping tool,

including the entity responsible for creating the map, what indicators are on the map, and other
characteristics pertaining to the purpose and scoring method of the mapping tool.

2) Tabs 2/3 - Environmental and Demographic Indicator Comparison
These pages provides a summary of each type of indicator used to measure environmental or
demographic disparities.

The indicator

column =—

provides what
datais used to
measure env.
justice on the
map.

The category column provides the

corresponding category for the indicator. The

drop-down arrow allows you to search for a
specific category.

f

By clicking on the tool name, it will take
you to the “Indicator Information” tab to
learn more about the map, indicators, and
sources.

!

Facilities

concentrations of
modeled chemical
releases to air from
facility emissions and
off-site incineration

Click on the tool name for more information -> EPA EJScreen California EPA EnviroScreen
Indicator [~] category [~] Metric Source Metric Source
Ozone Air Quality Seasonal average of EPA OAR (fusion of Mean of summer California Air Resources
daily maximum 8-hour |model and monitor months of the daily Board
concentration in air data) maximum ozone
Particulate Matter Air Quality Annual average PM2.5 (EPA OAR (fusion of Annual Mean California Air Resources
levels in air model and monitor Concentration of Board
Diesel Particulate Air Quality Diesel particulate EPA NATA Spatial Distribution of |California Air Resources
Matter matter level in air gridded Diesel PM Board/SANDAG
(micrograms per cubed emissions from
meter) on-road and non-road
sources
[Toxic Releases from Air Quality Toxicity-weighted RSEI/Toxic Release

Inventory/Mexico
Registry of Emissions
and Pollutant Transfer

If the map has the corresponding indicator, it will be found under the “Metric” column
with the indicator’s specific source information. If the map does not have that
indicator, the corresponding cell will be highlighted yellow.
For example, CalEnviroScreen has an indicator measuring toxic releases from
facilities, whereas EJSCREEN does not.

3) Tabs 4/5 - Indicator Information and Abbreviations
Tab 4 provides more detailed information about each indicator, the source, what year the data is

retrieved, and how the data is compared and measured against other indicators in the map. Finally,
Tab 5 provides different commonly used abbreviations for your reference.

Keep
scrolling to

the right to

view more
toolsin
comparison
with one
another.




