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The ROE Program provides environmental policy decision makers and others with
scientifically defensible, up-to-date, objective and relevant indicator-based products

that are of national importance for protecting human health and the environment.

e Status and trends of the environment and
Report Trends human health represented by 80+
indicators

» Develop indicators on important issues to
EPA

Develop Indicators

* Inform development of Agency activities
and priorities

« Communicate the state of the nation’s
environment in an accessible way to the
general public
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Timeline

Initiative of EPA Administrator for the purpose of informing EPA
priorities and assessing mission success

J\

Draft ROE released as published report on Status and Trends

J\

ROE released as published report on Status & Trends; electronic version
(eROE) in late 2008

_J

e Web-based presentation of Status & Trends; greater transparency; h
interactive capabilities J

e Development of the ROE Program Strategic Plan to advance decision |
making, planning and communication P

Implementation of the ROE Program Strategic Plan to advance decision |
making, planning and communication

<

Implementation of the ROE Program Strategic Plan: building internal
and external partnerships

A

Implementation of the ROE Program Strategic Plan: adding indicators,
revisioning website, broadening communications, & assessing trends
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Assess why trends
are happening

Informed use of ROE
indicators

Assess the trajectory

Status & Trends
of trends

(www.epa.gov/roe)
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Inform ROE status &
trend content

S FY19-FY22: Healthy & Resilient Communities Research Area
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REPORT ON THE
ENVIRONMENT (ROE)
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ROE indicators are numerical values derived from actual measurements of
a pressure, state or ambient condition, exposure, or human health or
ecological condition, over a specified geographic domain, whose changes
over time represent or draw attention to underlying trends in the condition
of the environment or human health.

» ROE indicators are

e Useful, Objective, Transparent and Reproducible
e Vetted through internal and external scientific peer review

» The underlying data are

* Characterized by sound collection, management, and quality assurance (QA)
procedures

* Timely and describe changes or trends
 Comparable across time and space
* Representative of the target population
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» Web Content developed in partnership with EPA program and regional

offices, federal agencies and other entities
e EPA programs and others own & curate their data sets
 EPA ORD manages the web presence and QA

» Maintain strong relationships with partners to ensure timely updates of ROE
indicators

» Several new indicators are under review or development for inclusion into
the ROE
* Trends in surface waters - EPA Office of Water, National Aquatic Resource Survey

 Trends in algal blooms - EPA ORD
* Trends in pesticides residues in food - EPA Office of Pesticides Program
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ROE Indicator —» Nitrogen Oxides Emissions

Exhibit 1.

Anthropagenic 8O,
emissicns in the WS, by
source catsgory, 1950-2014

@ Exhibit 2. Relstive
amounts of LS. NOx
emissicns from
anthropegenic, bisgenic,
and forest wildfire sources,
2014

Exhibita.

Anthrapagenic %0,
emissionsin the U.5. by 94
Region, 1550-2044

Exhibit 1. Anthropogenic NO, emissions in the U.5. by source category, 1390-
2014
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off. Hower your

1920 1992 1956 1990 202 2005 2008 2011 oS oer
Year tha display to

reveal data.

Dwring some parts of the peried of record, inventories were only developed avery th rs, hence
the three—year intervals shown here. Data are available for inventory year 1993, but these

not been updated to allow comparison with data from the othar years shown.

The “selected power generators” category includes emissiens from only those power plants required
to wse continuous emissions monitors under the Acid Rain Program.

Changes shown from 1930-2014 include both emissions changes and methods changes. While
trends shown are generally representative, actual changes from year to year could have been larger
or smaller than those shown.

Infarmation on the statistical significance of the trends in thiz exhibit is not currently available. For
more information about uncertainty, variability, and statistical analysis, view the technical
documentation for this indicator.

Data source: U.5 EPA, 2018b

Introduction

What the Data Show

Limitations

Data Sources

View Technical Documentaticn

For More Information

+ EPA Emission Inventories

» EPA Mitrogen Oxides Information
» Thiz indicator relates to the ROE question on Qutdoor Air Quality

Thiz page provides links to non-EPA websites that provide additional
information about this topic. You will leave the EPA gov domain, and
EPA cannot attest to the accuracy of information on that nen-EPA page.
Providing links to a non-EPA website is not an endorsement of the
other site or the information it contsinz by EPA or any of its employees.
Alzo, be aware that the privacy protection provided on the EPA gov
domain {see Privacy and Security Notice) may not be available at the

external link. EXIT Biaclaimer

Get the
data

Category
Toggle

Hover-over data
display
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Indicator

80+ indicators responsive to questions
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What are the trends in greenhouse gas

What are the trends in outdoor air What are the trends in

c . . emissions and concentrations and their , . . .
o quality and their effects on human ) health and the indoor air quality and their
= health and the environment? |mp§cts <0 LIUER (1N E effects on human health?
O environment?
8 Outdoor Air Greenhouse Indoor Air
Quality Gases Quality
I I

* Acid Deposition* * 0, and PM Concentrations * Energy Use * Blood Cotinine

* Acidity in Lakes and Streams Along U.S./Mexico Border * Greenhouse Gas * Radon: Homes

* Air Toxics Concentrations  * O;-Depleting Substances Concentrations Above EPA’s Action

* Air Toxics Emissions Concentrations * Sea Level Level
. * CO Concentrations * PM Concentrations  Sea Surface
N CO Emissions * PM Emissions Temperature
& * Energy Use * Regional Haze » Temperature and
sl ° Lead Concentrations * Stratospheric O, Precipitation
£ * Lead Emissions Concentrations * U.S. Greenhouse

* Mn Concentrations in R5 * SO, Concentrations Gas Emissions

* Mercury Emissions * SO, Emissions

* NO, Concentrations * Volatile Organic Compound

* Nitrogen Oxide Emissions Emissions

*Bold reflects indicators developed using EPA data

* 0, Concentrations
sources
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Number of Trend Trend Indeterminate
Indicators* | Improving | Worsening /Same
29 20 6 3

19 3 2 14
Land 12 5 0 7
Human Exposure & Health 20 9 3 8
Ecological Condition 26 4 7 15

Some National Scale Key Takeaways:
» Air quality continues to improve with increases in economic growth
» For streams, rivers and lakes, nutrient levels at the national scale are not
decreasing and biological conditions and hypoxia events are not improving
» Lake acidity has decreased in association with reductions in acid deposition and
improvements in air quality
» Resource management continues to improve even with increases in resource use
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Air quality continues to improve with increases in economic growth
ROE Indicator- Energy Use ROE Indicator- Ambient Concentrations of
10 Nitrogen Dioxide

US GDP 60
Current NAAQS = 53 ppb

N
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Nutrient levels in large rivers are not decreasing and Gulf of Mexico hypoxia is not improving
ROE Indicator- Nitrogen and Phosphorus Loads in Large Rivers
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Annual nitrate load (thousand tons N)
Annual total phosphorus load (thousand tons P)
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Year
ROE Indicator- Hypoxia in the Gulf of Mexico and Long Island Sound
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Lake acidity has decreased in association with reductions in acid deposition and improvements
in air quality ROE Indicator- Acid Deposmon Wet Sulfate Deposition (1989-1991)
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ROE Indicator- Acid Deposition: Total Sulfur Deposition in Eastern US  ROE Indicator- Acidity in Lakes and Streams
20
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Trends in Land

Resource management continues to improve even with increases in resource use

MSW (million tons)

n

Index value (1960

ROE Indicator- Quantity of Municipal Solid Waste Generated and Managed

300
200
100 Composting
Recycling
Combustion with energy recovery
Municipal solid waste generated and managed B | Jndfill or other disposal
0
1960 1975 1990 2005
Year
6
4
U.S. GDP
2 T —— ~ Total MSW generated
U.S. population
. . . . — MSW generated per capita
Industry of US municipal solid waste generation .
0 MSW generated per dollar GDP
1960 1975 1990 2005

Year
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Heart disease is a leading cause of death in the U.S.

ROE Indicator- Cardiovascular Disease
ROE Indicator- General Mortality Prevalence and Mortality

300
Heart disease
@All races

Cancer (malignant neoplasms) Q White HypertenSion

250
]
Chronic lower respiratory diseases C Black //N
C‘ American Indian /

=)
Accidents (unintentional injuries) . 8 200
Alaska Native -
Stroke (cerebrovascular) C‘ Asian / Pacific Islander E‘
Q
Alzheimer's disease C‘ Non-Hispanic (all races) _’g 150
™
C,J Hispanic (all races) £ .
Diabetes mellitus E Heart disease (all types)
B
q‘_} 100
Influenza and pneumonia on
<
Heart disease (coronary)
Nephritis
50
Suicide

1 Stroke

All other causes

0
2002 2004 2006 2008 2010 2012 2014 2016
0 10 20 30
Year
Percent of all deaths
Leading causes of death in the US Cardiovascular Disease Prevalence in US Adults

(18+ years)
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Indicators with State and Regional Information

Indicators with State Information Indicators with EPA Regional Info

» Acid Deposition (map) » Fertilizer Applied Agricultural Purposes
» Acidity in Lakes and Streams (map) » Air Toxics Emissions
» Fish Faunal Intactness (map) » Ambient Concentrations of Carbon Monoxide
» Land Cover (map) » Carbon Monoxide Emissions
» US Homes At or Above EPA’s Radon Action Level (map) » Cardiovascular Disease Prevalence and
» Sea Level (map) Mortality
» US and Global Mean Temperature and Precipitation (map) » Chronic Obstructive Pulmonary Disease
Vancoiver 14| S I8 Prevalence and Mortality
SAuatlc > Population Served by Community Water

“."/;‘xshmgton

g s P . Systems with No Reported Violations of Health-
Gregen g ity ’ | (o R Based Standards
— - € ‘ Forest Extent and Type
';l g e Forest Fragmentation
el Land Use
Nitrogen Oxides Emissions
Ambient Concentrations of Ozone
Ambient Concentrations of Particulate Matter
Particulate Matter Emissions
Ambient Concentrations of Sulfur Dioxide
Sulfur Dioxide Emissions
Volatile Organic Compounds Emissions

California
O ATiZona
Los"Angeles

Monterrey

YVVVYVYVYVYVVY

MEXICO Havana %

Wet nitrate deposition in the contiguous US, 1989-1991

Y
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» Environmental Council of States (ECOS, the national association of state
environmental agency leaders) - Environmental Dashboard

European Environment Agency- State of the Environment Report

United Nations Environment - Global Environmental Outlook

United Nations & Department of State - Sustainable Development Goals
Indicator & Metric Communities of Practice

VVYVYV

Engagement with ECOS
» Establish a format for discussing topics of joint interest

» Indicators

» Data visualization

» Product improvement
Engagement with the European Environment Agency
Establish a format for Webinars on topics of joint interest
Explore options for use of Citizen Science for Status & Trend reporting
Development of methods for integration of sustainability assessments
Development of case studies that illustrate systemic transformations
Visiting scientists
Improved translation of science to format useable by decision makers
Improved global reporting

YVVVVYYYVY
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ECOS Results

» State-led effort that illustrates the outcomes of states’
efforts to improve public health and the environment

» An interactive web tool displaying state-identified common
measures

www.ecosresults.org

Measures ; ; ;
> Air Healthy to Breathe: Ambient Air Pollution, Point Source 3 CO S 5
Emissions, Economic Indicators* — - i
> Less and Properly Managed Waste: Brownfields, RCRA |
Compliance, RCRA C Compliance, RCRA Facilities in
Corrective Action, LUST Cleanups
» Water Clean and Available for All Uses: Drinking Water,
Waterbodies Monitored, Nitrogen and Phosphorus
Discharged from Major NPDES Facilities, Wastewater
Dischargers Without Significant Non-Compliance, Reduction
in Nonpoint Source Pollutants, Investments in Water

Infrastructure

* Red text reflects shared indicators with similar content


http://www.ecosresults.org/
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Moving Forward 2019-2022

» Expand indicator development
» Interpretative — explain reasons for trends
» Ongoing outreach and communication

> Collaboration with national and international
partners
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GLOBAL-Comprehensive Indicator Reports NATIONAL-Comprehensive Indicator Reports

UN Environment-Global Environment Outlook (GEO) US EPA-Report on the Environment
https://www.unenvironment.org/global-environment-outlook  https://www.epa.gov/report-environment

European Environment Agency-State of the Environment Report
https://www.eea.europa.eu/

NATIONAL, REGIONAL, STATE, COMMUNITY-Specific Media or Other Indicator Reports

US EPA-AirNow
https://gispub.epa.gov/airnow/

US EPA-National Air Toxics Assessment
https://www.epa.gov/national-air-toxics-assessment

US EPA-Climate Indicators
https://www.epa.gov/climate-indicators

US EPA-America’s Children and the Environment
https://lwww.epa.gov/ace

US EPA-National Aquatic Survey
https://www.epa.gov/national-aquatic-resource-surveys

US EPA- How’s My Waterway
https://watersgeo.epa.gov/mywaterway/

US EPA-EnviroAtlas
https://www.epa.gov/enviroatlas

US EPA-SmartSectors
https://www.epa.gov/smartsectors

US EPA-Safe Drinking Water Information System

https://lwww.epa.gov/ground-water-and-drinking-water/safe-drinking-water-
information-system-sdwis-federal-reporting

US EPA-Toxic Release Inventory (TRI) Program
https://www.epa.gov/toxics-release-inventory-tri-program

Environmental Council Of States- ECOS Results
https://www.ecosresults.org/

CDC-National Center for Health Statistics
https://www.cdc.gov/nchs/index.htm

CDC-National Report on Human Exposure to Environmental Chemicals
https://www.cdc.gov/exposurereport/

NOAA-National Centers for Environmental Information
https://www.ncdc.noaa.gov/

USGS-National Water Information System
https://waterdata.usgs.gov/nwis/sw

US Energy Information Administration
https://www.eia.gov
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» The only resource in the US that provides national status &
trends across multiple themes and media

» |Interactive, flexible and modular

» Agency resource for scanning outcomes across programes,
assessing performance, strategic planning, and interpreting
trends

» Public resource that presents outcomes factually without
interpretation

» Well-established partnerships with EPA, federal, state and
international indicator platforms and assessment

organizations
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We're interested in learning about your...

» Approaches that utilize indicators to assess status and
trends at different scales

» Efforts and approaches that utilize sustainability indicators

» Efforts that incorporate indicators in environmental
decision making
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Engage with EPA’s ROE at

WWW.Epa4d .gov/re port-environment

Michael Slimak, PhD

Director, Sustainable & Healthy Communities Research Program
US EPA Office of Research and Development
slimak.michael@epa.gov

919- 541-1406

Scot Hagerthey, PhD

ROE Project Coordinator

National Center for Environmental Assessment
US EPA Office of Research and Development
hagerthey.scot@epa.gov

202-564-5553
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