
 Developing a framework for an 
Environmental Justice Index in the 

Chesapeake Bay Watershed



Environmental justice requires providing fair 
treatment and meaningful involvement of all people, 
regardless of race, color, national origin, or income, 
with respect to the environment. We are developing 
a framework for addressing environmental justice 
issues by using a suite of indicators. This newsletter 
provides a brief description of these potential 
indicators and our next steps to move forward.

What is environmental justice?

The Marine, Estuarine, & Environmental Science 
graduate program within the University System of 
Maryland sponsors a suite of unique Issue Study 
Group courses in which students, faculty, and staff 
from a variety of campuses collaborate to develop 
tangible products. This newsletter summarizes 
the findings of a course entitled “Developing an 
Environmental Justice Index for the Chesapeake 
Bay Watershed Report Card,” conducted in spring 
2021. In addition to this newsletter, blog posts were 
written (https://ian.umces.edu/blog/course/issue-
study-groups/) and a video was produced (https://
youtu.be/28siz8Eok4g).
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About the course

Four categories of environmental justice indicators (center) include a) 
proximity to hazards (top left), b) access to green space (top right), c) 
management and governance (bottom left), and d) environmental financing 
(bottom right). 

Benefits of Environmental Justice Index

Course participants created a shared vision by identifying the benefits and challenges of creating an 
Environmental Justice Index. This exercise generated 28 unique benefits. The most important values were 
accountability, awareness, education, and equity. Of the more than 35 challenges identified, common themes 
were data and resources challenges as well as systemic prejudice and ignorance. 
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The annual Chesapeake Bay report card, produced 
since 2007, has expanded from the ecosystem 
health indicators of the Bay to include social, 
cultural, and economic indicators for the watershed. 
Including an Environmental Justice Index in the 
report card will highlight this issue’s importance. 
This can catalyze actions to create policies and 
procedures that lead to more equitable and just 
resource allocation for communities affected by 
environmental degradation. The Environmental 
Justice Index will provide transparency and 
accountability to the socio-environmental dimension 
of the publicly released report card.

For environmental justice movements to understand  
the disproportionate socio-environmental burdens 
placed on Black, Indigenous, and People of Color 
(BIPOC) and other marginalized communities, 
they must first be able to identify and investigate 
location-specific environmental inequalities. The 
course participants investigated potential indicators 
that are measurable, can change over several 
years, and, most importantly, can capture the 
environmental injustices experienced  
by communities.

Chesapeake Bay Watershed Report Card

There are a multitude of environmental justice 
screening and mapping tools that highlight negative 
environmental consequences and inequalities. The 
Environmental Protection Agency’s (EPA) EJSCREEN is 
an EJ screening and mapping tool, and the Centers 
for Disease Control and Prevention have created the 
Social Vulnerability Index. Both of these tools are 
based on nationally gathered data and include both 
environmental and social factors. 

When selecting environmental justice indicators, 
relevance to the impacted communities is a major 
consideration. There is a lack of data to support some 
of the impacts and they are often difficult to quantify.  
There is a need develop metrics that can incorporate 
local knowledge and lived experiences. Moreover not 
everything can be quantified, and incorporating such 
values as indicators will be challenging. 
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Indicator wheel for 2020 Chesapeake Bay & watershed report card. Map 
showing the Chesapeake Bay & watershed report card scores in 2020. 
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Potential environmental justice indicators 

Systemic racism has manifested itself in the form 
of housing segregation and disparate facilities 
and amenities among BIPOC communities for 
decades. Unfortunately, the infrastructure and 
safety of BIPOC and low-income neighborhoods 
are not prioritized, and are even ignored. This 
foundation of segregation has been built upon by 
gentrification, further marginalizing people of color 
and people in poverty who are not afforded access 
to necessary amenities. Therefore, an indicator that 
examines the present-day gentrification occurring 
in the Chesapeake Bay watershed will assist in 
identifying where to provide targeted assistance 
and support to gentrified communities.

Housing Gentrification 
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Decades of environmental justice research have 
demonstrated that race is the largest contributing 
factor in the environmental disamenities and burdens 
throughout minority communities. These injustices 
include health disparities, housing differences, 
hazardous waste, climate change, and accessibility to 
clean water. Present studies on environmental justice 
have often focused on major racial groups (Black, 
Asian, Native American, Pacific Islander, Latinx, and 
white). Therefore, there is a need to expand racial 
analysis to include racial subgroups given that racial 
groups are not monolithic and can have differing 
experiences relating to environmental justice. 

Indicators of Race 

Lead Exposure 
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Lead-based paint was once commonly used in 
buildings before it was banned for consumer 
use by the federal government in 1978. The 
Centers for Disease Control and Prevention (CDC) 
determined that a blood lead concentration level 
of above 5 µg/dL could result in significant health 
risks including neurological effects, intellectual 
disabilities, risk of high blood pressure, and kidney 
damage. Marginalized areas in Maryland have a 
high percentage of people, particularly children, 
with blood lead concentrations exceeding the 
CDC’s threshold. Identifying lead exposure as an 
indicator can address one of the many social and 
health inequalities. 
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Graph showing lead hazard source distribution for the top 
five most impacted counties in Maryland. 

Map showing gentrification and displacement in Baltimore, MD 
and Washington, DC.

Map of 2018 social vulnerability index based on percentage 
of minority for the Chesapeake Bay watershed. 



Access to drinkable water is integral to the survival 
of humans. In 2001, EPA set 10 μg/L as a standard 
for arsenic, nitrate, and phosphate levels to define 
what is “healthy water.” Municipal water supplies 
maintain these standards with EPA oversight, but 
small community water systems, such as private 
wells, are more vulnerable to unhealthy levels 
of chemicals. In Maryland, private well water 
makes up 20% of the water supply, and many 
minorities rely on these small community water 
systems. Therefore, an indicator analyzing access to 
adequate drinking water is necessary. 

Drinking Water Quality
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Nearly 10% of people in the State of Maryland 
live below the poverty line. It is well-understood 
that these groups of people are disproportionately 
subjected to environmental injustices with a 
diminished ability to respond to these injustices, 
relocate, access green space, or acquire proper 
medical care. Despite this knowledge, investments 
in these underserved groups have not been 
made. Therefore, considering and weighting the 
percentage of watershed residents in poverty will 
be critical as an indicator for comparison with 
environmental and equity indicators.

Below Poverty Level

Potential environmental justice indicators 

Proximity to Hazardous Waste Sites 
From the very beginning of the environmental 
justice movement, it has been understood that 
the zoning of hazardous waste sites was racially 
motivated, and continues to disproportionately 
threaten the health and well-being of BIPOC 
communities. Despite awareness of these 
inequalities and passage of reactive legislation, 
BIPOC communities are still being exposed to 
hazardous waste. Therefore, by comparing the 
locations of brownfields, Superfund sites, and 
hazardous waste sites to socioeconomic data, 
groups that are being disproportionately affected in 
the Chesapeake Bay watershed can be identified.
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Map of 2018 social vulnerability index based on below 
poverty level status for the Chesapeake Bay watershed.  
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Sparrows Point Industrial Complex along the Patapsco River.

Access to safe drinking water is a serious environmental justice issue.



Agriculture comprises about 25% of land use 
in the Chesapeake Bay, and causes runoff of 
agriculture pesticides/fertilizers such as nitrogen 
and phosphorus into waterways. Minority and 
low-income communities should be protected 
from disease-causing pollutants that are a result 
of agriculture practices. Monitoring sources of 
pollution is expensive and rarely accurate; therefore 
instead of directly monitoring these sources, 
phosphorus and nitrogen yields assessment can 
provide insight into the presence of agricultural 
runoff as it relates to the downstream effects on 
marginalized communities.

Agricultural Pollution 
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Proximity to Water Treatment Plants 
Wastewater treatment plants are facilities used to 
separate sewage and water so that they may be 
returned to the environment. However, research 
has shown that gases released by these facilities 
can have adverse respiratory and digestive health 
effects on nearby residents. These gases also 
have negative odors that repel businesses, reduce 
economic growth, and decrease property values. 
These sites are purposely located near marginalized 
communities, disproportionately threatening the 
health of these groups. Therefore, by pairing this 
indicator with community demographics and 
locations we can identify those groups who are 
placed at a socioeconomic disadvantage.
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Potential environmental justice indicators 

Forty percent of the human population inhabits  
low-lying coastal communities around the world. 
Climate change has increased the frequency 
and risk of flooding in these communities. 
Coastal areas around the Chesapeake Bay are 
particularly vulnerable to flooding with dual 
impacts of land subsidence and sea level rise. 
Socially vulnerable individuals living in coastal 
areas are disproportionately exposed to flood 
risks, amplifying their social vulnerabilities. A 
coastal flooding indicator could be instrumental 
in identifying areas where flood risk is unevenly 
impacting marginalized communities and help in 
developing more equitable adaptation strategies.

Coastal Flooding 
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Back River wastewater treatment plant in Maryland. 

Virginia’s Eastern Shore is vulnerable to flooding.  

Map of total nitrogen (TN) yields in Chesapeake Bay 
Watershed. 



Racial and ethnic minorities are exposed to greater 
levels of air pollution, particularly in neighborhoods 
with high levels of segregation. This air toxicity can 
be linked to a large amount of both short-term 
and long-term health impacts. The 2014 National 
Air Toxics Assessment of Cancer Risk characterizes 
carcinogenic health risks based on individual exposure 
to 140 air pollutants. The EPA’s framework for 
assessing and managing these risks includes unit risk 
estimates, inhalation reference concentrations, and 
risk characterization. A lifetime cancer risk indicator 
will highlight the health risks and identify toxic 
air pollutant sources that should be prioritized in 
environmental justice remediation. 

Air Pollution: Carcinogenic Risk 
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Air Pollution 
Pollutants such as ozone and particulate matter 
have severe impacts on human health, which 
can lead to increased amounts of hospitalization 
and death. Populations worldwide have been 
affected by air pollution, and the Chesapeake Bay 
region is no different. Baltimore City, for instance, 
experienced a weighted average of 14.2 unhealthy 
ozone days from 2016 to 2018. There has been a 
rush to find solutions to control the problems of 
air pollution. Urban trees have proven to improve 
air quality and temperature. An increase in tree 
canopy has also been correlated with a decreased 
in crime in a study done for Baltimore City. Both 
air pollution and urban trees can be powerful 
indicators for environmental justice.
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Agriculture and animal husbandry are among 
the largest contributors to ammonia in the 
atmosphere. Due to the large amount of 
agriculture in Chesapeake Bay watershed, it is vital 
to assess how ammonia presence in the air impacts 
air quality and in turn the health of marginalized 
communities. Inhalation of this chemical poses a 
variety of respiratory threats and can even lead to 
respiratory distress and failure. However, a data 
collection challenge exists in that the complex 
calculations, modeling, and estimates that need to 
be made at the county, state, and watershed levels 
often require constant updating. 

Agricultural Waste: Air Quality
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Potential environmental justice indicators 
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Industrial poultry agriculture houses can reduce air quality. 

Runner running along vegetated roadway along the Chenango River. 

Chalk Point Power Plant on the Patuxent River. 



Since the early colonists’ arrival, the Chesapeake 
Bay region was known for its unique fish species 
and seafood heritage. These historical natural 
communities and marine occupations are a critical 
part of the Chesapeake Bay story. In the 1900s, 
however, disease, overfishing, and other factors 
led to a historical decline in the Bay’s top seafood 
industries. The rapid decline of wild fish populations 
has caused unanticipated fluctuations in harvest, 
resulting in high price demand and economic 
hardship for commercial watermen. A commercial 
fishing indicator could depict coastal communities’ 
ability to respond to the rapid decrease in fishing 
abundance while addressing lower educational 
attainment and lack of occupation diversity. 

Commercial Fishing 
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The Chesapeake Bay watershed is home to dense 
and diverse human communities and wildlife 
communities, including bottlenose dolphins. 
Similar to access to green space, exposure to these 
animals can improve mental health and well-being. 
Dolphin presence is also an indicator of a healthy 
Bay ecosystem. However, viewing these interesting 
creatures is dependent on either having waterfront 
access or a boat, both of which are often related 
to socioeconomic status. Therefore, an access to 
marine mammals indicator based on reported 
sightings via the Chesapeake Dolphinwatch could 
be used for outdoor engagement and access to 
green space.

Access to Marine Mammals 
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Recreational fishing has the potential to promote 
mental health, wellbeing, and physical health 
through local community engagement and access 
to natural spaces. Unfortunately, the lack of free 
public access to fishing sites and annual fishing 
license fees are barriers to equitable recreational 
fishing. Therefore, recreational fishing may be an 
environmental justice indicator in which low-income 
communities are disadvantaged due to a lack of 
funds to obtain a state fishing license or to enter a 
facility to fish.

Recreational Fishing 
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Fisherman dredging for oysters.	

Stanley Cuffee fishes off Ocean View Fishing Pier in 
Norfolk,Virginia

Map of reported dolphin sightings in the Chesapeake Bay in April 2021.



The 1960s environmental justice movement has 
gone mainstream, sparking debate about restoring 
equity to a historically imbalanced system. Research 
has been devoted to the physical environment and 
the uneven distribution of climate change impacts. 
However, there has been less focus on the individuals 
and communities and their lack of voice in  
decision-making. In the Chesapeake Bay region, 
people of color make up less than 10% of those who 
make rules and regulations, excluding them from the 
decision-making process that determines resource 
allocation, infrastructure, and interventions executed 
on their behalf. Improving the political and practical 
agency of these communities through inclusive 
governance and zoning approaches is essential. 

Governance
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Green spaces are any piece of land that is 
undeveloped and accessible to the public, 
including parks, community gardens, playgrounds, 
public seating areas, and public plazas. As urban 
communities have a distinct lack of access to 
natural spaces, green spaces are crucial locations 
that can provide a space for physical exercise, 
improvements to mental health, and safety within 
city limits. However, socioeconomic factors and 
regularity of maintenance can lead to varying 
levels of safety and accessibility. Ensuring necessary 
maintenance and equitable access to green spaces 
has the potential to improve physical and mental 
health for marginalized communities. 

Proximity to Green Space 
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Potential environmental justice indicators 

Best management practices (BMPs) are a  
multi-million-dollar effort throughout the 
Chesapeake Bay watershed to improve water 
quality. BMPs have large-scale additive impacts on 
Bay and human health regionally on a per-project 
basis. However, individual BMP impacts are most 
often recognized at local scales, and BMPs are 
most likely to be funded or installed in voting 
districts and predominantly white neighborhoods. 
Therefore, analyzing BMP projects’ geospatial and 
economic distribution by comparing locations to 
demographics will help quantify the discrepancy 
between communities receiving BMP funding. 

Environmental Financing for BMPs 

Maryland Trust Fund Project 

Completed  

In-progress/planned  

M
ap

: C
ry

st
al

 N
ic

ho
ls

. D
at

a:
 M

ar
yl

an
d 

Tr
us

t 
Fu

nd
. 

Ph
ot

o:
 A

m
an

da
 R

oc
kl

er
 

8

The Festival del Rîo Anacostia at Bladensburg Waterfront Park 
in Prince George’s County, Maryland. 

 Maryland State House building.  

Map and example of restoration projects in Maryland.



Engaging with communities is critical

We held three listening sessions with a select number of stakeholders and obtained feedback regarding our 
initial suite of potential environmental justice indicators. Some essential feedback included the following:

Without insight from communities, a report card is meaningless from an EJ standpoint. It is important to note 
that while we can make maps and develop indicators, they would lose significance if not placed in the proper 
perspective. Reaching out to stakeholders whose voices have not been represented can contribute experiential 
knowledge and provide better indicators for environmental justice in the Chesapeake Bay watershed. 

An essential step in the course was to 
identify stakeholders to be engaged in 
the co-creation of meaningful indicators 
for communities across the Bay.

Course participants conducted a 
stakeholder mapping exercise by 
assigning different groups into a matrix 
of low to high interest and low to high 
influence. The resulting four quadrants 
represent various communication and 
engagement strategies.

Groups in the high interest/high 
influence quadrant can be influential 
environmental justice champions. 
Stakeholders in the high interest/
low influence quadrant need to be 
empowered, while the low interest/
high influence group needs to be 
engaged to develop alignments to the 
EJ cause. Groups in the low interest/low 
influence quadrant need support and 
encouragement to participate.
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    COMMUNITY
e.g., faith-based 
organizations, community/
social groups, neighborhood 
coalitions, volunteers

ACADEMIA 
NGOs

e.g., Chesapeake Bay 
   Program, EPA EJ 
      Commission, National
        Oceanic and 
 Atmospheric Admin., 
 National Fish 
      and Wildlife Foundation,  
    state planners, 
   Department of 
                Defense  

  

e.g., fishing/aquaculture 
environmental remediation 
companies, media   

e.g., Chesapeake Bay 
Foundation, National Assoc. 
for the Advancement of Colored 
People, Chesapeake Funders Network, urban 
         justice groups/Chesapeake Legal Alliance, 
   riverkeeper groups 

e.g., UMD School 
of Public Health, 
historically Black 
colleges and 
universities, 
MEES program

INDUSTRY

GOVERNMENT 

Incorporating diverse knowledge

•	 Develop an understanding of the cultural and environmental history 
of our region 

•	 Highlight environmental justice data gaps 

•	 Develop indices that are unique to the Chesapeake region, and 

•	 Listen to diverse community members and build trust

Developing an Environmental Justice Index is a challenging endeavor. The class laid the groundwork through 
researching indicators and thresholds, identifying existing data and data gaps, preparing a survey, and holding 
stakeholder listening sessions. Geospatially layering natural science data with social science determinants can 
inform some aspects of an EJ index, but it is only a start. A critical next step will be to engage with marginalized 
and vulnerable communities and incorporate their local knowledge and lived experiences into the report card.  

The stakeholder map identifies stakeholder groups and their perceived influence 
and interest in environmental justice issues. Non-governmental organization (NGO), 
University of Maryland (UMD), Marine, Estuarine & Environmental Science (MEES). 
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Environmental Justice is a global issue
A vision for the socio-environmental values of various iconic waterways is being developed as part of a 
transnational and transdisciplinary research program. This effort is part of the Coastal Ocean Assessment for 
Sustainability and Transformation (COAST Card) program, funded by the Belmont Forum. Each location has 
unique challenges and desired outcomes, but some common themes transcend the geographic and cultural 
differences. 

One common theme for the vision is social equity and was expressed in various ways (e.g., environmental 
justice, fair and meaningful participation in decision-making, equitable resource management, collaborative 
engagement). It represents a common human desire for fair and equitable socio-environmental governance. 

≤10 ≤50 ≤100

Percentage of non-white individuals

Potomac watershed as a case study 
COAST Card is a new generation of report cards 
that merges three tools: socio-ecological network 
analyses; socio-environmental report cards; and 
system dynamics models. The project brings together 
researchers from the USA, Japan, Philippines, Norway, 
and India. 

In the Chesapeake Bay, COAST Card will be first 
developed for the Potomac Watershed, using 
Environmental Justice as an essential guiding 
principle. An Environmental Justice Index will be 
co-developed with stakeholders throughout the 
watershed. This framework will be scaled up to the 
Chesapeake Bay watershed and adapted to all the 
other project sites. 

The five COAST Card locations 
are the following: Chesapeake 
Bay (USA), Manila Bay 
(Philippines), Tokyo Bay and 
Sekisei Lagoon (Japan), and Goa 
coast (India). Map adapted from 
COAST Card newsletter 1.

Map: Percentage of non-white individuals in population of the Potomac River 
watershed. Chart: Racial composition of Potomac River watershed community. 
Map/chart: Dylan Taillie (Data: Census.gov)

10

White 
55%

Black or 
African 
American 
21%

Asian 
9%

Hispanic or 
Latinx (of 
any race)
15%

Goa Coast, 
India

Manila Bay, 
Philippines

Sekisei 
Lagoon,
Japan

Tokyo Bay,
Japan

Chesapeake 
Bay, USA



Imani Black, Haoyu Chen, Amber Fandel, Taylor Gedeon, 
Shakira Goffe, Sarah Jones, Katrina Kelly, Jehnae Linkins, 
Nylah McClain, Andrea Miralles-Barboza, Megan Munkacsy, 
Chelsea Richardson, Amanda Rockler, Ashley Silver,         
Isabel Sullivan, Faith Taylor, Imani Wilburn, and Olivia Wolford 

•	 Initial conversations with 
multiple stakeholders

•	 Survey dissemination

•	 EJ newsletter finalization 
and dissemination 
(multi-lingual) 

•	 Communicate Phase 1 
findings to partners in 
COAST Card project

•	 Collaborative Action plan 
co-development with 
stakeholders

•	 Discussions with federal/
state agencies about 
reparations and support  
for communities

•	 Data calls for essential 
missing data 

•	 Calls to universities, 
government, NGOs to 
support and conduct data 
collection

The graduate course that produced the ideas for this indicators was just the first step in a multi-phased 
approach for co-producing an Environmental Justice Index to be incorporated into future Chesapeake Bay 
Report Cards. 

Recommended Next Steps 

Course Participants 

Course Instructors  

•	 Continued MEES courses 
for developing EJ index 

•	 Data collection through  
Semi-structured interviews, 
meet-ups, and  
listening sessions 

•	 Co-production of EJ index 
with stakeholders 

•	 Collaborative evaluation in 
monitoring, adapting and 
finalizing EJ Index
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