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ROE History

e |nitiative of EPA Administrator

2008

J
)
e Draft ROE 2003 released as published report on Status
and Trends
J
<
e ROE 2008 released as published report on Status &
Trends; electronic version (eROE) in late 2008
J
<
e 2015 version—web-based presentation of Status &
Trends; greater transparency; interactive capabilities
J
)

e 2016 planning—enhance the ROE Program to advance
decision making, planning, and communication
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ROE Purpose

> * Status & Trends of human health and h
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%
S e Communicate the state of the nation’s )
S environment in an accessible way to the
é general public )

At this time the ROE Program does not yet analyze or diagnose the reasons for, and
relationships between, trends in stressors and environmental and health outcomes
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EPA’s Report on the Environment (ROE)
www.epa.gov/roe

» ROE helps answer questions of critical importance to EPA’s mission of
protecting human health and the environment.
» Dynamic web-based platform that presently yields 85 indicators that describe

the national and regional Status & Trends of the environment and human
health in the United States.
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s & Trends

ROE Application

Status & Trends
“what is happening”

Part of EPA’s FY16-FY19 Strategic Research Action Plan
Sustainable Healthy Communities (SHC) National Program, Project 2.64 ‘




ROE Status & Trends Framework

Ecological
Condition

: Fresh Surface Human Extent &
| Outdoor Alr | Waters saniCovsh | Exposure | Distribution
_ Greenhouse L _, L | Biological
Gases Ground Water Land Use Health Status Diversity
— Indoor Air —  Wetlands — Wastes — Dise.a s.;e/ W Eeens
c Conditions Processes
o
o ) Physical/
g — Coastal Waters —  Chemicals — Cme{ ?cal
o | Attributes
Drinking | Contaminated _r Ecological
Water Land Exposure
| Recreational
Waters
| Fish &
Shellfish
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Presenter
Presentation Notes
All ROE questions take the general form “What are the trends in X and their effects on human health and the environment?

E.g., What are the trends in extent and condition of fresh surface waters and their effects on human health and the environment?


ROE Indicator Process

Addition of an = Routine indicator = Revision/Deletion of
indicator updates indicators

%)
Ee) - Propose changes to
- Propose indicators _that -5 ORD engages data owners s, indicator materials for
address ROE questions and updates draft : -
Q deletion or revision
.
I_ Internally vet indicator Theme lead/data owner Internally review draft
w proposals review updates materials
=3 Develop full indicator ORD/Program Office revise External peer review of
o materials and review updates draft materials
S
W Internally review indicator Updated indicators posted | Make revisions to
package to ROE site indicators
: T, if revised .
Revise and flna[lze indicator < if revise Update ROE site
materials
lif deleted
Externally review and
approve new indicators Post indicators under
“retired indicators” section
Post new indicator

materials on ROE site
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Presentation Notes
Robust process in place to develop, report, and maintain indicators
Indicators, at present, reflect national status and trends
Data obtained, through collaborations, from data owners (i.e., the ROE itself does not collect data nor develop indicators)
A key purpose of the ROE is to present the data in an independent fashion (think of it like the jobs report, data are provide so that people can discuss the what the data means not the data itself).
An indicator is a numerical value derived from actual measurements of a pressure, state or ambient condition, exposure, or human health or ecological condition, over a specified geographic domain, whose trends over time represent or draw attention to underlying trends in the condition of the environment or human health.
An indicator is 
Useful
Objective
Transparent and reproducible
The underlying data are 
Characterized by sound collection, management, and QA procedures 
Timely and describe changes or trends
Comparable across time and space 
Representative of the target population



Summary of ROE Within Theme Trends

Number of Imbrovin Declinin Indeterminate
Indicators* P & & /Same
31 21 6 4

19 4 2 13
Land 12 5 1 6
Human Exposure & Health 19 6 4 9
Ecological Condition 27 5 7 15

The summed indicators (108) is greater than 85 because an indicator can occur in
multiple themes (e.g., Stream Flow is an indicator in Water and Ecological Condition)
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What are the What are the What are the What are the What are the What are the What are the
trends in the trends in the trends in the trends in the trends in the trends in the trends in the
extent and extent and extent and extent and quality of condition of condition of
condition of condition of condition of condition of drinking water recreational consumable fish
fresh surface ground water wetlands and coastal waters and their waters and and shellfish
waters and and their their effects on and their effects on their effects on and their
their effects on effects on human health effects on human health? human health effects on
human health human health and the human health and the human health?
and the and the environment? and the environment?
environment? environment? environment?
Fresh Surface Ground Wetlands Coastal Drinking Recreational Fish &
Waters Water Waters Water Waters Shellfish
Acidity in Lakes & * Freshwater e Wetlands  Coastal Benthic * Drinking Water « NONE * Coastal Fish Tissue

Streams
Benthic

Macroinvertebrates in

Wadeable Streams
Freshwater
Withdrawals

N & P in Agricultural
Streams

N & P in Large Rivers
N & P in Wadeable
Streams

Pesticides in
Agricultural Streams
Stream Flows
Streambed Stability

Withdrawals

e Nitrate and
Pesticides in
Ground Water

Communities

e Coastal Fish Tissue
e Coastal Sediment

Quality

* Hypoxia in Gulf of
Mexico and Long

Island Sound

e Submerged Aquatic

Vegetation in

Chesapeake Bay
* Trophic State of
Coastal Waters

e Wetlands

e Lake Fish Tissue

Legend

Indicator- Trend Favorable (4)
Indicator- Trend Unfavorable (2)
Indicator- Trend Indeterminate (13)



Indicator: Acidity in Lakes and Streams

Exhibit 1. Lake and stream acidity in selected acid-sensitive regions in the
us_, 1991-2012

I Adirondack Mountains
I Mid-Atlantic Appalachian
Mountains
I Mew England

1591-1554 202

Fa
=

Percent of water bodies that are chrunitally acidic

Yaar

Coverage- 50 LTM and 43 TIME lzakes in the Adirondack region, 26 LTM and 31 TIME lakes in the
Maw England region, and 74 LTM and 56 TIME stream sites in the Mid-Atlantic Appalachian ragion.

Information on the statistical significance of the trands in this exhibit is not currently available. For

more information about uncertainty, varizbility, and statistical analysis, view the technical
documentation for thiz indicator.

Data source: U.5. EPA, 2003, 20014a.b
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Presentation Notes
Example of Improving and Condition (WATER)-Decrease in number of chronically acidic water bodies in most regions.


Indlcator: N Itrogen and Exhibit 1. Nitrogen in wadeable streams of the contiguous U.5., 2000-2009
Phosphorus in ANUS.

100
® Al US.

Wadeable Streams O Coastal Plains
) Northern Appalachians
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) southern Appalachians
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O Xeric
25
Error bars {when shown)
indicate 95%
I confidence bounds.
o
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Survey years Moderate concentration

Compared with minimally disturbed reference sites. M High concentration

Exhibit 2. Phosphorus in wadeable streams of the contiguous U.5., 2000-

2009
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M High concentration
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Example of Variable Condition (WATER)-Phosphorus increased nationwide, while nitrogen did not change significantly. Regions saw some increases and some decreases, some of which were significant.


Indicator: Nitrogen and Phosphorus in Large Rivers
Exhibit 1. Nitrate loads in four major U.5. rivers, 1955-2013
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Exhibit 2. Total phosphorus loads in four major U.S. rivers, 1971-2013
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Presentation Notes
Example of Variable Condition (WATER)-Some rivers have seen nutrient loads increase; others have decreased.


Indicator: Benthic Macroinvertebrates in Wadeable Streams

Exhibit 1. Multimetric Index (MMI) for benthic macroinvertebrates in wadeable
streams of the contiguous U.S., by region, 2000-2009

AllUS.
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2000-2004 2008-2009

Survey years

Regions based on groupings of EPA Level Il ecoregions (Omernike, 1987; U5, EPA, 2007).
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Example of Declining Condition (WATER)- Nationwide, benthic community condition has declined (statistically significant). Regional changes vary.


Indicator: Fresh Water Withdrawals

Exhibit 1. Total U.S. freshwater withdrawals by source, 1950-2010 Exhibit 2. Total U.S. freshwater withdrawals by sector, 1985-2010
400 400
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Information on the statistical significance of the trends in this exhibit is not currently available. For more Information on the statistical significance of the trends in this exhibit is not currently available. For more
information about uncertainty, variability, and statistical analysis, view the technical documentation for information about uncertainty, variability, and statistical analysis, view the technical documentation for
this indicator. this indicator.
Data source: USGS, 2014 Data source: USGS, 2014

Exhibit 3. Intensity of U.S. freshwater withdrawals, 1950-2010

b e Withdrawals per capita increased from 1950 through 1980 but have

declined since, resulting in 2010 per capita withdrawals being lower than

the 1950 level.

: e e ® Meanwhile, the U.S. economy grew nearly seven-fold from 1950 to 2010
‘g e one (after adjusting for inflation), far outpacing the growth in water

withdrawals.

e el o €68 * In 2010, the U.S. economy produced nearly four times as much value in

Year
Data are plotted at 5-year intervals.

Information on the statistical significance of the trends in this exhibit is not currently available, For more goods a n d Se rvices pe r ga | | On Of Wate r as it d id i n 1950 ( EXh i bit 3 ) .

information about uncertainty, variability, and statistical analysis, view the technical documentation for
this indicator

Data source: USGS, 2014; Census Bureau, 2000, 2001, 2011, 2014; BEA, 2014 htt p -//Cfp u b .e pa . gOV/rOG/I n d l CatO r. Cfm ? | =94

1)

Index value (1950



http://cfpub.epa.gov/roe/indicator.cfm?i=94

Indicator: U.S. Population served by community water systems with no reported
violations of EPA health-based standards

Exchibit 1. U 5.
population sarvad Exhibit 1. U.S. population served by community water systems with no —
by community watar reported violations of EPA health—-based standards, fiscal years 1993-2015%

E

systams with no reportad
wiolations of EPA hazlth- 100
basad standards, fiscal

[

waars 19593-2015
= 75 )|

H!_ Exhibit 2. 1.5, _g L
= population sarvad a3
by community watar §- 4 Hower
systams with no reportad IE' S0 YOUF MOUse
violations of EPA haalth- = ovar tha
bassd standards, by EPA T display to
Ragion, fiscal yaars E - ravaal data-
1993-2015 -

Exhibit 2. 1.5,

population sarvad a
by community watar 1993 1995 1997 15999 2001 2002 2005 2007 2009 201 2012 2015
systams with raportad Fizcal year

wiolations of EPA hazlth-
masad standards, by tvps
of violation, fiscal yaar

Coverage: |1.5. residents served by community water systems (CW5) (approximately $4% of the total
U.5. population).

2013 Saveral new standards went into effect during the time peried shown.
Information on the statistical significance of the trend in this exhibit is not currently availzbla. For
more information 2bout uncertainty, variability, and statistical analyzis, view the technical

documentation for this indicator.

Data sowrce: 1.5 EFA, 2016

Introduction  p
What the Data Show
Limitations

Data Sources |
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Presentation Notes
Conclusion slide- haven’t decided if this is better represented as text, a figure, or both.

ROE is a process mechanisms that reports the status and trends of environmental indictors.
At present, it enables trend spotting and has mechanisms to readily adapt to agency needs and priorities (gets at what seems to be happening)
Current development focus is to build agency relevant products/processes that move towards causal analysis/trend analysis (Analytics) and scenarios planning (prognostics) (working towards, in collaboration with Agency decision makers, what’s really happening and what might happen)
More importantly, is the development of a dynamic process and products that provide defensible and relevant data that enables EPA decision makers to orient thinking, explore uncertainties, and synthesis results 

Prognostics is the process of predicting the future reliability of a product by assessing the extent of deviation or degradation of a product from its expected normal operating conditions.
Analytics is the discovery, interpretation, and communication of meaningful patterns in data.



ROE Purpose

~_______ROE: Strategic Planning

We propose to do these We do these now

e Status and trends of the environment and

Report Trends human health represented by 85
indicators
Develop e Develop indicators on important issues to
Indicators EPA

e Inform development of Agency activities
and priorities

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

At this time the ROE Program does not yet analyze or diagnose the reasons for, and
relationships between, trends in stressors and environmental and health outcomes
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Report on the Environment
Programmatic Elements

1) Maintain 2) Partner with 3) Advance the
existing Program and use of ROE
functionality Regional Offices

Report status & stezs why
Informed use of ROE trends hren S el
indicators sl
Status & Trends P ST N
(www.epa.gov/roe) R structure
nform ROE status &
trend content
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Functional Elements

STATUS & TRENDS

“what is happening”

AKA
Analysis
Trend spotting

)

Provide scientifically
defensible indicators
that convey the status
and trends of Agency
relevant data that are
free of interpretation.

ANALYTICS
“why is it happening”

Causal explanations or
“interpretation” of the
status and trends data
to explain the reasons
for an observed
trajectory or
relationships between
indicators.

m—

PROGNOSTICS
“what might happen”

AKA
Prospection
Scenarios Planning
Forecasting
Horizon Scanning
Emerging Issues

Forecast the future
reliability of a trend by
assessing the extent or

deviation from its
expected trajectory.




Assessments Dependencies:
Indicators

STATUS & TRENDS ANALYTICS PROGNOSTICS
“what is happening” “why is it happening” “what might happen”

AKA | AKA AKA
Analysis _— pretati m— Prospection
Trend spotting Scenarios Planning

Forecasting

_ ) Horizon Scanning
N Emerging Issues

Diverse Array of Indicators that reflect...

Inputs Key Performance
Processes Performance
Outcomes Efficiency

Population-Levels Implementation
Agency-Levels Leading
Program-Levels _ Lagging




Assessments Dependencies:
Framework

STATUS & TRENDS ANALYTICS PROGNOSTICS
“what is happening” “why is it happening” “what might happen”

AKA AKA AKA
Analysis -‘ pretati m— Prospection
Trend spotting Scenarios Planning
Forecasting
Horizon Scanning
Emerging Issues

Effective Assessments

Critical Elements Frameworks
Scoping Causal Analysis (CADDIS)
Problem Formulation Driving Forces, Pressure,
Transparency State, Impact, Response
Objective (Eco-Health DPSIR)
Collaborative _ Systematic Review




Indicator Use: Approach & Types

To effectively assess outcomes (i.e., the desired result), Issue-Specific Indicators and a

%D classification structure are required that measure different aspects of a program or
'E process

o

T Holistic Approach Required

Q.

(@) * Identify all Issue-Specific Indicators housed within the ROE

* Identify all Issue-Specific Indicators within Agency domains (e.g., EPA)
* Identify within Agency Domains, the responsible programs for each indicator

Common Classification of Indicator Types

o]0
Q
ofd
(4%
St
e
(Vg
I * Input Indicators: resources to devoted to a program and/or population characteristics

e Process Indicators: quantity of goods, services produced, efficiency of production.

e Qutcome Indicators: broad results achieved through provision of goods and services
* Population-Level: changes in condition or well-being. Provides context.
e Agency-Level: results for which an agency is responsible
* Program-Level: results for which a program is responsible. Narrowly defined

opulation.
pop 0
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IMPORTANT- DOES NOT INFER A CAUSAL RELATIONSHIP!

Anthropogenic lead emission in US by source category (1970-2011) On-road vehicles biggest
Ambient 3-month lead concentrations in the US 1980-2013. NAAQS 0.15 ug/m3.
Blood lead concentrations for the US population age 1 yr and older by race and ethnicity, 1999-2012
Age adjusted cardiovascular disease death rates in the US 1979-2011 (Cardio disease, coronary heart, stroke, hypertension myocardial infarction)






Outcome Indicators: Air Example

What are the trends in outdoor air What are the trends in human exposure to environmental contaminants; human
quality and their effects on human disease and conditions for which environmental contaminants may be a risk factor;

nealth and the environment? health status in the United States?

Outdoor Air Human Disease/
Quality Exposure Conditions Health Status

* Air Toxics Concentrations e Asthma . | i

* Air Toxics Emissions e Blood Cadmium * Birth Defects . ﬁ?::trT\/lxglti: ity

* CO Concentrations e Blood Lead * Cancer e LifeE t !

* CO Emissions * Blood Mercury * Cardiovascular Disease Life Expectancy

* Energy Use e Serum Cotinine * Childhood Cancer

* Lead Concentrations e Serum Persistent e Chronic Obstructive

* Lead Emissions Organic Pollutants Pulmonary Disease

* Mn Concentrations in Region 5 e Urinary Pesticides ¢ Infectious Diseases

* Mercury Emissions « Urinary Phthalates ¢ Low Birthweight

* NO, Concentrations * Preterm Delivery

* Nitrogen Oxide Emissions

O, Concentrations

O;-Depleting Substances
Concentrations

PM Concentrations s , :
* PM Emissions s . I
° Regional Haze 1970 1975 1980 1985 1950 1995 1993 2002 2005 2008 2011 . B T, M S MR A S ;

* Stratospheric O,

* SO, Concentrations
* SO, Emissions

* VOC Emissions

Population Level- blood lead  Population Level- death rates

R

Agency Level- lead concentrations Population Level- Cardiovascular disease death rates

~_______ROE: Strategic Planning
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IMPORTANT- DOES NOT INFER A CAUSAL RELATIONSHIP!

Anthropogenic lead emission in US by source category (1970-2011) On-road vehicles biggest
Ambient 3-month lead concentrations in the US 1980-2013. NAAQS 0.15 ug/m3.
Blood lead concentrations for the US population age 1 yr and older by race and ethnicity, 1999-2012
Age adjusted cardiovascular disease death rates in the US 1979-2011 (Cardio disease, coronary heart, stroke, hypertension myocardial infarction)
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Outcome Indicators: Water Example

Program-Level

Nitrogen & Phosphorusin
Streams in Agricultural
Watersheds

Nitrogen & Phosphorusin
Wadeable Streams

Nitrogen & Phosphorus Loads in

alteration , - Large Rivers
TNorPin tNorPin A L. .
ubsurface waters surface runolfJ * Nitrogen & Pesticides in Shallow
v \ Ground Water in Agricultural

delivery of N or P o stream 1

[ [

Y

J

!

l

A biologically impaired invertebrate assemblages

Watersheds

Agency-Level

High & Low Stream Flows
Freshwater Withdrawals

Simple conceptual model diagram for NUTRIENTS
Develaped 7/2007 by Kate Schofield; modified 7/2010

Streambed Stability in Wadeable
Streams

1 dissolved organic N or P H 1 dissolved inorganic N or P . i i i
dc-ui — | ]9 Ifg R \E;\(/enc;chlcbll\/lasirmnvertebrates in
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S |k’ghi' ? * Fish Faunal Intactness
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e 1 j ertilizer Applied for Agricultura
. organic matter :
ks A dissolved oxygen A food resources Purpo:_;es_ )
| | * Urbanization & Population
iotic respanse
—m Change

biologically impaired fish assemblages - other biological impairments
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comments of causal relationships got me thinking about how conceptual diagrams could be useful for what comes next “interpretation”.  Here the example is that EPA under the CWA has an aquatic life designated use.  What are the indicators (lagging, leading, and informative) that are currently in the ROE.  The diagram can help ID indicator gaps.  It dawned on me that we lack regulatory type indicators (how many TMDL’s etc.) that we may want to discuss.

Additional examples, while all ROE indicators present trends in environmental stressors or conditions, a number of them describe how economic or social factors can influence those trends. Inspired by EPA's sustainability lens on environmental protection, EPA has added four resource consumption indicators that quantify that influence: Energy Use, Freshwater Withdrawals, Municipal Solid Waste, and Hazardous Waste. These indicators are examined from both an economic and population perspective to provide a more complete picture of how underlying drivers influence observable outcomes. For example, in the Freshwater Withdrawals indicator, Exhibits 1 and 2 present trends over time in total nationwide withdrawals of fresh water, while Exhibit 3 shows patterns of freshwater withdrawals per dollar of real gross domestic product and per capita. In other words, Exhibit 3 of this indicator uses intensity metrics as one way to integrate the environmental, economic, and social dimensions.


Assessment Frameworks

EPA’s Casual Assessment Framework

Detect or Suspect Biological Effects

=

Stressor Identification

Define the Case

N2

List Candidate Causes

Decision-maker

N2

and
Selclalilar Evaluate Data from the Case
Involvement q(

As Necessary:
Acquire Data
and
Iterate Process

Evaluate Data from Elsewhere

N2

Identify Probable Cause

benefits

~ =

or costs

Identify and Apportion Sources

Management Action:
Eliminate/Control Sources, Monitor

EN
-S>
>

Biological Condition Restored or Protected

<
<
€

~____ ROE: Strategic Planning

Eco-Health DPSIR Framework

Driving Forces

Economic Sectors

(e.q. farming, schools,
housing & construction industry,

manufacturing & trade)

¢— influence —p (e.qg. social relations,

Social Drivers

community status,
access to services)

I /

crelate influence

¢ 4
Pressures Human Behavior

Environmental Pressures
(e.g. atmospheric emissions,
applied chemicals,
construction, landscaping)

«— influences

(e.q. smoking, eating habits,
outdoor activities,
housekeeping,
transportation choices,

product choices)
| !
affects affects
v Y
- State 4
Environmental State Human State
(e.g. built environment, (e.q. asthma, stress,
weather, air particulates, —— affects —P» obesity, lifestage
insects, pets, microorganisms, population demographics
forests & plants) & distribution)
.4
generate affect influences
Impact

Ecosystem Services
(e.g. air & climate regulation,
disease & pest regulation,
recreational opportunities)

— affects

Human Well-being
(e.g. lifespan,

economic prosperity,
job productivity)

|

-
Responses

™~

policies,

agricultural
policies,

(e.q. emissions
regulations,
landuse planning,
behavior
modification)

(e.g. home
improvements,
environmental

restoration,

medical
treatments)

(e.g. mitigation,
compensation
for losses)

.
(e.g. construction

equity policies)
)
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Presentation Notes
Conclusion slide- haven’t decided if this is better represented as text, a figure, or both.

ROE is a process mechanisms that reports the status and trends of environmental indictors.
At present, it enables trend spotting and has mechanisms to readily adapt to agency needs and priorities (gets at what seems to be happening)
Current development focus is to build agency relevant products/processes that move towards causal analysis/trend analysis (Analytics) and scenarios planning (prognostics) (working towards, in collaboration with Agency decision makers, what’s really happening and what might happen)
More importantly, is the development of a dynamic process and products that provide defensible and relevant data that enables EPA decision makers to orient thinking, explore uncertainties, and synthesis results 

Prognostics is the process of predicting the future reliability of a product by assessing the extent of deviation or degradation of a product from its expected normal operating conditions.
Analytics is the discovery, interpretation, and communication of meaningful patterns in data.



Conclusions

[ERY
N

EPA’s Report on the Environment reports Status & Trends via a web-based application
The ROE presents 19 national water relevant indicators
1) Will be expanded to include Status & Trends from the National Aquatic Survey
2) Will be expanded to include Status & Trends for Recreational Waters
Strategic Plan being developed to enhance the ROE Program to advance decision
making, planning, and communication
* establishes an Agency-based Governance Structure to provided strategic
guidance.
e develops an approach and classification for using indicators
develops approaches to better assess why trends are happening and what
the trajectories of trends might be.
e identifies communication opportunities.
 becomes a national and international recognized leader on the use of
indicators to support health and environmental decisions.

L/

Final Thoughts

24
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Conclusion slide- haven’t decided if this is better represented as text, a figure, or both.

ROE is a process mechanisms that reports the status and trends of environmental indictors.
At present, it enables trend spotting and has mechanisms to readily adapt to agency needs and priorities (gets at what seems to be happening)
Current development focus is to build agency relevant products/processes that move towards causal analysis/trend analysis (Analytics) and scenarios planning (prognostics) (working towards, in collaboration with Agency decision makers, what’s really happening and what might happen)
More importantly, is the development of a dynamic process and products that provide defensible and relevant data that enables EPA decision makers to orient thinking, explore uncertainties, and synthesis results 

Prognostics is the process of predicting the future reliability of a product by assessing the extent of deviation or degradation of a product from its expected normal operating conditions.
Analytics is the discovery, interpretation, and communication of meaningful patterns in data.



For more information

Engage with EPA’s ROE at

WWW.epa.gov/roe

Scot Hagerthey, Ph.D.

ROE Lead

Office of Research & Development

Contact Info: hagerthey.scot@epa.gov; (703) 347-0315

Joe Flotemersch, Ph.D.

ROE Project Coordinator

Office of Research & Development

Contact Info: flotemersch.joseph@epa.gov; (513) 569-7086



http://www.epa.gov/roe

Exhibit 3. US. population served by community water systems with reported violations of
EPA health-based standards, by type of violation, fiscal year 2015

Population servad Parcant of OWS customers

Any violation 26,860,020 88
Selected violations

5tage 2 Disinfectants and Disinfection Eyproducts Rules 8.936,62E 3.3

Surface Water Treatment Rules 8.551.607 2.9
Total Coliform Rule 12,024,733 4.0
Arsenic 410,831 0.1

Mitrate 1,295,844 0.43

Coverage- | 5. razidents served by community water systems (CW3S) (approximately 94% of the total U.5.
population).

Some WS violated more than one of the selected rules.
Trand anzlysizs has not been conducted bacausa these data reprasent 2 single snapzhot in time. For more
information about uncertainty, variability, and statistical anzlysis, view the technical documentation for this

indicator.

Data source: 1.5 EF4_ 2016


Presenter
Presentation Notes
Conclusion slide- haven’t decided if this is better represented as text, a figure, or both.

ROE is a process mechanisms that reports the status and trends of environmental indictors.
At present, it enables trend spotting and has mechanisms to readily adapt to agency needs and priorities (gets at what seems to be happening)
Current development focus is to build agency relevant products/processes that move towards causal analysis/trend analysis (Analytics) and scenarios planning (prognostics) (working towards, in collaboration with Agency decision makers, what’s really happening and what might happen)
More importantly, is the development of a dynamic process and products that provide defensible and relevant data that enables EPA decision makers to orient thinking, explore uncertainties, and synthesis results 

Prognostics is the process of predicting the future reliability of a product by assessing the extent of deviation or degradation of a product from its expected normal operating conditions.
Analytics is the discovery, interpretation, and communication of meaningful patterns in data.
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