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IAN-UMCES has been producing the Chesapeake
Bay report card annually since 2007
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Chesapeake Bay Watershed
report card since 2019
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Total phosphorus measures the L \ Water clarity is a measure of how much Ne W env’.ronmenta’ jUStice index
amount of phosphorus in bay waters. w light penetrates through the water column. . FRT
shows strong disparities

@ Total nitrogen measures the amount

;‘ Chlorophyll a is used as a measure of

of nitrogen in bay waters. / phytoplankton (microalgae) biomass.

Creating a healthy and equitable society in the Chesapeake Bay

Bay Indicators
)

/ 4 \ Dissolved oxygen is critical to the £ \‘-I Aquatic grasses, or submerged aquatic watershed requires equal sharing of benefits of resources, balance
\‘) survival of aquatic life. Q q / \;‘e%ett:hqn, ia‘rel:)ne of the most important in the distribution of socio-environmental burdens, and equal
> mitatsin e hay. opportunity to participate in decision-making. Environmental Justice
Q\\ Benthic community measures the ( Fisheries index is made of up striped ]Tsha priority issue ’;hat is important Ilo h*g"-"lgh‘ in »‘»’fle report card
\\55 condition of organisms living in or on [ 7 'w=) bass, bay anchovy, and blue crab. It is not is year, the CDC’s Environmental Justice Index (EJ) was
the bottom areas of the bay. \'ﬁ/ included in the Bay Health score. used to map and characterize the cumulative impacts and

patterns of environmental injustice across the Chesapeake
Bay Watershed. The index is made up of three modules—

Me?lan I:‘ousehdold |fnc:| ‘h'! isUaStracditlonaI measure of economic social vulnerability, environmental burden, and health
Vitakty BRG USES A SO A e vulnerability—that include sub-metrics described below.
O e £
@5 . Jobs growth measures the percentage of jobs gained or lost The map shows the environmental justice score for each
e° (net) per capita from the past four years. census tract w:‘th_m the Chesape.ake Bay watershed
(=) It shows strong disparities in different areas of the
8 . ) - = watershed. Cities and rural areas tend to experience
Income inequality uses the Gini coefficient that measures the higher relative impacts and more suburban areas tend to
inequality in income distribution. expenence lower relative impacts. Environmental Justice

considers aspects of life such as health, economy,
and sodal justice, as well as environmental quality.
Therefore, addressing environmental justice is

crucial for the long-term health and sustainability
of the Chesapeake Bay watershed.

Housing affordability measures how much housing is available at a
cost that people can afford based on their income.

[/0\. Water quality indicators include total phosphorus and
\y &e’ total nitrogen.
/

0?'\' / X . y
& K [ @ Stream benthic community measures the condition of the
o] \\% organisms living on the bottom of streams.
§ . EJI Ranking
T 0 Lowest relative
.
N\ 7’
AN

m Protected lands measures the amount of all lands protected - impacts
\\)_ in the watershed. 02

Fish ity, an index developed by the EPA, examines river 04
health in categories including native species and pollution tolerance. 5
0.8 N0 T2 60 Miles. ¥ 2l

Stewardship index examines citizen stewardship in categories of . "
3 5 2 | = "
behavior, volunteerism, and civic engagement. 7 Hgnest relative [ Counties A . BT w

Heat vulnerability index indicates climate-safe neighborhoods and
includes metrics for tree canopy, impervious surface, land surface

Watershed Indicators

temperature, and households in poverty. Social Vulnerability Environmental Burden Health Vulnerability
salEthni ir Pollut e .
Social index uses data about social vulnerability from the U.S. Census = :s:::my Snt::us * A"POIAW"" e . g:;ﬁnug’il:’mmc
and measures how a community can respond to hazardous events. g K * Potentially Hazardous & Toxic Sites
* Socioeconomic Status 5 Bkt Ervimomant
Walkability measures how many people can walk to a park in 10 minutes e 7 o Chu ace * Transportation Infrastructure
and includes metrics for the total population and for diverse groups. * Housing Type * Water Pollution
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Chesapeake
Bay and
Watershed
Report Card

2022 release
event

e e . |_Iniversity ol Maryland
CFNTFR FOR FNVIRONMFNTAL SCIFNCF



Chesapeake Bay and
Watershed Report
Card 2022 release
event

e About 500
million media
impression,
highest ever

ersi I Maryland
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Overall good ecological conditions e
in the watershed )
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New for 2022:
Fish Community Index

Fish community

Fish Community measures the condition of freshwater fish
communities in the watershed, including taxonomic richness and
composition, percent migratory taxa, native species, pollution
tolerance, etc. This index is based on the fish multi-metric index
developed by the EPA. Calculations for the Chesapeake Bay
watershed is done by the USGS.

How is it measured?

Fish community for 2022 was assessed using the most recent five
years of data from each reporting region. Values for good, fair, and
poor conditions were determined for each of the three ecoregions
in the watershed. Samples were scored based on the threshold of
the ecoregion they fell within, then averaged at the HUC12 level.
These scores are area-weighted to the region scores.
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Economic conditions are moderate, but disparities
' | exist at the county level

Housing Affordability = Jobs Growth
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Why are the
tributary scores,
particularly in
the Eastern
Shore,
declining?
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Upper Eastern Shore has a history of poor
scores and declining trend

e In2013 (D) and 2014 (D+), a

g g SCORES | Upper Eastern Shore
significantly declining trend was O | Upp

reported 1:
e From 2015 (C) to 2020 (D), no trend o
was observed but grades went down 01

60 —

from C to D over the years

e Slightly negative trend was reported wi/ V\M
in 2021 (D) and turned significantly N |

20

negative trend in 2022 (D) o
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Poor conditions are also seen in the watershed

Economic
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We need healthy communities to have a healthy Bay

Bay Health Ecological Social Economic
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EJ Index from the CDC incorporated in 2023

Overall EJI ‘ ~ Social Vulnerability Environmental Burden Health Vulnerability

EJI Ranking

Lowest
relative impacts
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* Racial/Ethnic e Air Pollution * Pre-existing Chronic
Minority Status Disease Burden

* Potentially Hazardous & Toxic Sites

* Socioeconomic Status e Bt Envivonment

* Household Characteristics * Transportation Infrastructure

* Housing Type * Water Pollution
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Chesapeake Bay Watershed report card is
continuously being updated

: o : P
* Indicators being investigated: o eopfe¢
e Agricultural indicators 6;\‘}' ’)0'0
* Flooding and Coastal Adaptation u(f? @ '5:;;
*  Cultural Indicators %
. Chesapeake Bay
 Governance category to be included Watershed
* Current indicators are being evaluated o\ N
2 $
* Different ways of communication, roll-out of Y O
results, and engagement being explored %(;@ «°
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Chesapeake Bay report card serves as a model
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COAST Card is a new generation of report cards

United States

Philippines
Chesapeake Bay Manila Bay

PIPIWDIM

COAST Card uses a three pronged approach to
improve sustainability management practices:

,-*" Aoign eBow| Ny

Social-environmental Report Card

Social Network Analysis

Systems Dynamic Modeling

India Japan
Sekisei Lagoon & Tokyo Bay
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COAST Card is a
new generation of
report card

Other Coastal Systems

Inclusive and 1
diverse
Stakeholder 4 k s N
Engagement is vital 5

SNA = Social Network Analysis
SDM = System Dynamic Modeling
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Developing the Potomac COAST Card

Jefferson Memorial in Washington, D.C., ~, ;- ' ience ofth Jf’fé"Potc'fﬁ"ra;c*%rh_d ~
viewed from across the Tidal Basin of the * o
Potomac

PENNSYLVANIA

Westminster

MARYLAND
Baltimore

Fairfax Stone

E = WEST

[ .

Great Falls of the Potomac
viewed from Maryland

VIRGINIA

Charlottesville

Map showing the Potomac
River drainage basin.


https://en.wikipedia.org/wiki/Jefferson_Memorial
https://en.wikipedia.org/wiki/Washington,_D.C.
https://en.wikipedia.org/wiki/Tidal_Basin,_Washington_DC
https://en.wikipedia.org/wiki/Cumberland,_Maryland
https://en.wikipedia.org/wiki/Cumberland,_Maryland
https://en.wikipedia.org/wiki/Ridgeley,_West_Virginia
https://en.wikipedia.org/wiki/Potomac_River
https://en.wikipedia.org/wiki/Potomac_River

Global Sustainability Scholars

Global =~ = The National
Sustainability < Science Foundation
Scholars -
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CFNTFR FOR FNVIRONMFNTAL SCIFNCF




Help Shape the Future of the
Potomac Watershed!

.*;
People, land and water are all connectedlm i

« Drop in to share your opinion of current conditions of the }‘

Potomac Watershed and what you hope it will look like in the '»_#

future

* « Help inform an assessment on the social, economic, and
environmental aspects of the land and waterways in your area

" .« Participate in designing publically available materials for all users
of the Potomac Watershed

ro'xg
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BELM¥NT & & & Results of the Middle Potomac Listening Session <

The Listening Session format provides a source for individualized conversation. Input from diverse stakeholders is needed to guide decision-making when it comes to managing natural spaces.

Identifying the Importance of the Potomac Watershed Understanding Connections

One of the first steps in the COAST Card framework developing a shared understanding with stakeholders and identifing their perspectives of current conditions,

including values and threats facing the watershed. Individuals highlighted where they work, live, and play in the Potomac Watershed and in Frederick County,

showing how both the land and the water are used and valued. Residents
L4

Attendees @ Desired Partners @ Current Partners

Realtors

Community s
Chambersburg ¥, % e
N \ Farmers
A

1

1

1

3 A Schools A \‘ »
¢ Waynesboro A chools 3 o \
‘Hagerstown N polmcal inaction } »__« County A

SIUou03

Baltimore environment 'z N - \ State‘x Planfing Environméntal Envision
{Zhistory and culture ! aQ"CU“Ufa' p°"“"°" - ) T Non-profitdy  iFrederick

snatural resources City and \ AQEHC'ES \Federal Rifi
climate change Cowmes ¥ Agencies ,
/' Climate Change

development . N . GG S

® Winchester ashingtol £ i T water paliution Board
i
i

-
Cumberland 8ar cdenck

MartinsbJrg Urbana
Annapolis
20 3

UBWUOIIAUTY

dr»nklng \ua!er AR,
gton’ 5 e g MD", Potomac

©

7 Y 7
“Alexandria i

gt nofl <43 - Riverkeeper
Frederick H 5 A P

County

o Participants identified current and desired partners

oyipiim
\ncmwmum
uonn||o

.
° ; : o
> Social Network Analysis allows decision makers to
identify stakeholders already working on the problem
° A and see who else should be involved. Most attendees
'Fregerlck - Potomac Watershed residents value recreation,  Residents are concerned about unmanaged work with organizations from the governance and
ol clean water, and natural resources. Overall, development, climate change, and pollution. environmental sectors but indicated their desire to work
® Play residents value continued use of their watershed as Lack of education and engagement and poor & X X
more with the social/cultural and economic sectors,

-
Urbana : \l;\ll‘g'k a well-maintained natural space. resource management are also concerning. : A ks
Pot b including educational organizations.

<R

Participants placed dots on locations where they play (green), live (blue), and work (red)

Buiding a Report Card Developing a Shared Vision and Priority Actions

* Protected and conserved areas * Water quality Sata Increase citizen and

* Funding * Flooding and drainage . biodiverse social science

* Management implementation * Biodiversity : ; p

¢ Infrastructure safety ) ¢ Urban heat 4 < = Increase outdoor education
* Diversity Z o Plastic/Trash : . :

¢ Environmental Justice :  Soil health -

 Environmental Stewardship | * Fisheries i Enforce regulations

* Development * Public h.ealth : Support sustainable agriculture
* Wages  Recreational access
« Affordable housing * Citizen awareness
* Flood insurance affordability  Environmental literacy St. Marys y ' Increase land protection
* Local economies o Historical sites :
* Wealth disparity ¢ Indigenous and local culture —
* Adaptation and resiliency = = z < Manage development

Eight vision statements were loped from Nt response main 1S5 Wert e chi hese ns.
Pacticipants developed indicators for assessment from four categories Eight wision statements were developed from particpant se5. Six main actions were suggested to achieve these visios

A socio-environmental report card incorporates social, cultural, economic, environmental, and governance A shared vision ensures that the Potomac COAST Card will be useful to the community. Residents desire an accessible,
indicators, in order to encompass watershed health through a variety of perspectives. swimmable, drinkable Potomac, with increased biodiversity, stable fisheries, less development, and more land
conservation. To achieve these goals, residents suggest actions in Management, Education, Policy, and Engagement.

nal information please visit j.0rg or contact wargas@umces. edt




Engaging stakeholders through listening sessions

 Chesapeake Biological Laboratory, Solomons, MD (Patuxent)

* Jug Bay Wetland Sanctuary, Lothian, MD (Patuxent)

*  Horn Point Laboratory, Cambridge, MD (Choptank)

* Institute of Marine and Environmental Technology, Baltimore, MD (Patapsco)

public space

[
,  Tecreation  pollution
2 water quality h
| acce55|bllltyb°at|n seafood r
itter froe .g R e habitat loss _contaminants |- 1 o o ccess

u  sustainable fisheries a agricultural pollution
< anlmals Lonservation t
> smart growth |y @ autiful s waste

natural ecosystem overdevelopment

SW| mm | N g biodiversity
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Potomac River and
Watershed Report Card

2022

Developing a holistic vision of the watershed

The Potomac River watershed is an essential resource

that holds interconnected and shared values. To ensure
that informed decisions are made, adopting an inclusive
and participatory approach allows for development of a
comprehensive vision for the entire watershed. One such
approach is the COAST Card or Coastal Ocean Assessment
for Sustainability and Transformation framework.

COAST Card builds on the Chesapeake Bay and Watershed
Report Card produced by the University of Maryland Center -
for Environmental Science (UMCES) and is being introduced = The Potomac River is home fo
in the Potomac watershed, covering the Lower Potomac, the nation's capital.

Middle Potomac, Upper Potomac, and Shenandoah regions.

This framework can bridge the gap between qualitative and quantitative information,
allowing stakeholders to make informed management or policy decisions.

The 2022 Potomac River and Watershed Report Card is one of the foundations of the
Potomac COAST Card that will be further developed in the coming years.

A conceptualized vision of a sustainable Potomac co-developsd with stakeholders duning a Listening Session

_ at Hooo College in Frederick, MD on Jufy 21, 2022. The vision will De further honed with future S8sSioNs.




Engaging stakeholders is a pivotal first step

The first step in the COAST Card
framework was to engage a diverse
set of stakeholders to co-develop
the Potormac COAST Card. The
first event was at Hood College

in July 2022. To achieve this,
additional Stakeholder Listening
sessions will be held across the
Potormac watershed to include
local perspectives in answering the
following questions:

Why should you care?

Establishing a shared understanding with stakeholders and identifying
their perspectives on current conditions, including values and threats
facing the watershed is important for the COAST Card framework.

What do we measure?

After taking stakeholders perspectives into account, the next step in
the framework is identifying social, cultural, economic, and governance
indicators in order to create an indusive socio-environmental report card.

Where cdo we go?

Developing a shared vision and path forward for the watershed is
necessary to ensure that the Potormac COAST card will be useful

a i 8 i to the community.

What can be done?

Using systemn dynamics modeling, actions are ranked by quantifying
indicator relationships, assessing management scenarios, and making

recommendations for better outcomes.

il Nefwik SNalSis activity

Stakenoldars parhicipats i 4 50
at the Listening Session hold af Hood Covegs.

Who should be involved?

Identifying stakeholders involved in Potomac watershed issues and
determining who else should be included to improve collaborations
through social netwaork analysis.

Watershed indicators

River indicators

Ecological

Economic

Societal

Water quality indicators
(&) inciude ool ph

ﬂ | include total phosphorus
and total nitrogen.

Stream benthic
community measures the

condition of the benthic

organisms living in streams.

Median household
income is a measure of
economic vitality and uses
data from the U5, Census.

Income inequality uses
the Gini C icient that
measures the inequality in
income distribution.

Social Index measures
how a community can
respond to hazardous

events using CDCS™ social
wulnerability index.

Stewardship Index
@ examines citizen’s
stewardship behavior,

volunteerism, and
civic engagement.

Total nitrogen measures

the amount of nitrogen
in river waters.
Total phosphorus
measures the amount of
phosphorus in river waters.

=~ Dissolved oxygen is

critical to the survival of the
river's aguatic life.

# 7+~ Chlorophyll ais used as a

| 2.%"%| measure of phytoplankton
%/ (microalgae) bl%tr%ass.

Protected lands measures the
@ amount of valuable lands that
are protected in the watershed.

—, Fish community is an index
o ‘;‘ developed by the ERA* that
== examines river health in

categories including native
species and pollution tolerance.

Jobs growth measures the
l::ercentage of jobs gained or
ost (net) per capita from the
past four years.

Housing affordability
measures the percentage
of households that spend
30 percent or more of their
incorme on housing costs.

Walkability measures

how many people (for

total population and

for diverse groups) can walk

to a park in 10 minutes.

Heat Vulnerability Index
@ indicates climate-safe
i@ neighborhoods using metrics

for free canopy, impervious
surface, land surface temperature,
and househaolds in poverty.

__~, Water clarity is a measure
@ of how much light penetrates
through the water column.
s, Aguatic grasses, or
{ %l | submerged aquatic
AL yegetation, are a critical
river habitat.

o Benthic community
measuras the condition of
the organisms living on the
bottom areas of the river.

* Brwironmenial Frotection Agendy
** Centers for Disease Controd and Prevention



The Potomac River and Watershed is in moderate condition

Overall, the Potomac River watershed scored 46% (C), a combination of the Potomac watershed (55%) and the Potomac River (37%) scores.

Ecologlcal, societal, and economic conditions in the watershed vary Potomac River in poor health but some Indicators are improving

The Potomac River scored

37% (D+4), six points

lower than in 2021.
This decrease was

The Potomac watershed
scored 55% (C+)
in 2022, based on
the combined

scores of the four due to lower
Potomac regions dissolved oxygen,

in the UMCES chlorophyll a,
Chesapeake Bay benthic community,
and Watershed and total

Report Card. phosphorus. The
Overall, the good news is that
Potomac watershed dissolved oxygen,

total phosphorus, total
nitrogen, and aquatic
grasses scores all had
M Bustarea improving trends. These scores are
Rangeland  hased on the UMCES Chesapeake Bay
B water and Watershed report card.

Il Tees

had a moderately
good ecological
score (64%, B-) and :
moderate economic Health scale :
(56%, C+) and societal ;’:3', “ﬂ mﬂ pV:ry“ .
(47%, C) scores. 100 80 60 40 20 0
The highest-scoring

indicators were protected lands (86%, A)

and household income (81%, A-), while the
lowest-scoring indicators were stewardship
(33%, D) and housing affordability (38%, D+).

Lower Potomac
@ The Lower Potomac had
a score of 56% (C+),

scoring highest in the
economic category. It had
the highest scores in water
quality, heat vulnerability, and
income inequality. It also had the lowest
societal score, with poor scores in

Upper Potomac
@

The Upper Potomac was the
Shenandoah

highest scoring region with a —
The Shenandoah was the lowest

score of 58% (C+). It is mostly

forested and received the Ny / scoring region, with a score of BNt SN e ehipseid wallabllity.
highest score in the ecological : 52% (C). Mostly agricultural, it Middle Potomac N

category. It also had the highest had the lowest economic score The Middle Potomac scored 53% (C). It is the most developed
SCEamong the i ol ’ghe social i among the regions, having region with the lowest score in the social and heat vulnerability

|nde>‘(, fish community, housing affordability the lowest scores in household indexes, housing affordability, income inequality, water quality, and

and jobs growth. income, income inequality, benthic community. Among the four regions, it scored the highest

and jobs growth. in the societal category but the lowest in the ecological category.




Addressing environmental justice is key

Ensuring that all communities in the Potomac River watershed have access to clean
water and a healthy enwironment requires addressing environmental justice. The Centers
for Disease Control and Prevention's Environmental Justice Index (EJI) measures and
tracks environmental inequality, identifying areas that need action.

The map below displays the EJl score for each census tract in the Potomac watershed,
highlighting significant disparities between them. These differences could be due

to various factors, as the EJI considers social vulnerability, health vulnerability, and
environmental burden indicators. For example, communities in the Upper Potomac
region face higher health and sodal vulnerability impacts but lower environmental
burden impacts. Conversely, most communities in the

Middle Potomac are experiencing higher

environmental burden impacts but relatively

lower health vulnerability impacts.

EJI Ranking -1 %

Lowest Higheeat S
me HETHE - b

o 0.2 04 06 0B 1

Co-producing the Potomac COAST Card

The COAST Card framework is a useful tool for communities to address
socio-environmental challenges. By combining socio-environmental report cards,
system dynamics modeling, and social network analysis, it provides a comprehensive
understanding of the issues affecting the Potomac watershed.

Report cards offer an easily understandable overview of key indicators, while system
dynamics modeling (SOM) helps to comprehend the interaction between variables over
time. The Potomac SDM currently focuses on
three counties in the watershed—sShenandoah,
Frederick, and St. Marys. It brings the report
card to life by enabling stakeholders to

analyze the dynamic patterns of nutrient
pollution, assess best management
practices, and test policy options.

Status

Lastly, social network analysis
helps identify key players in a
system, develop strategies to
engage with them, and highlights
potential areas for coordinated
actions. By working together, a
more sustainable and equitable
future can be created for all.

Social Network
Analysis

Actions Guidance
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Middle Potomac

Washington Sailing Marina, VA
June 06, 2023
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Upper Potomac, Canal Place MD
June 22, 2023
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Chesapeake Bay Scientific and Technical Experts

Potomac Science Center, VA
June 14, 2023
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Capital Rivers Church

Wheaton High School, Silver Spring, MD
July 16, 2023
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FINDINGS

AWARENESS JOB AVAILABILITY CONNECTIONS
« Many participants were e The first listening session « Alarge group were educators
unaware of the connections where this topic was or working in environmental
from environmental issues to interacted with fields

their spaces
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Co-developing a
shared vision for
the Chesapeake
Bay Watershed
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Fair and meaningful
participation in environmental
decision-making
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Fishable and

Diverse local
knowledge input
into decision-making

Chesapeake Bay
environmental literacy
and stewardship

swimmable Chesapeake
Bay and tributaries

Protection and
restoration activities
funded and valued

Sustainable practices
implemented in agriculture
and urban development
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N
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Transparency and
accountability in shared
social-environmental goals

“ - -

Active citizen
science programs

Vargas-Nguyen 2020
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