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Message from the Assistant Administrator
for Research and Development

I am pleased to present EPA’s 2008 Report on the Environment (ROE).
This report compiles, in one place, the most reliable indicators currently
available to answer key questions about trends in human health and the
condition of the nation’s environment.

EPA’s 2008 Report on the Environment demonstrates the importance of
scientifically sound information to help us understand the state of the
environment, identify areas of concern, and monitor progress. We can all
celebrate the fact that our air is cleaner, our water is purer, and our land is
better protected than it was just a generation ago. Today, we are beginning
to measure just how much progress we have made. Though we once

took our environment for granted, we now understand the importance

of environmental quality for our future. Much work remains to be done,
however, and we must continue to build on our record of progress.

[ thank the many EPA staff members from every program and Region; our
tederal, tribal, state, and local government partners; and the independent
scientists and research institutions who contributed to this report. The
2008 ROE represents the culmination of an effort that began in 2001
when EPA embarked on a bold initiative to assemble, for the first time,
indicators of national conditions that are important to the Agency’s mission
to protect human health and the environment. EPA first presented this
information in its 2003 Draft Report on the Environment. We have since
revised and refined the ROE in response to feedback from EPA’s Scientific
Advisory Board and our stakeholders, and we have updated the indicators
to reflect the latest available data.

EPA’s 2008 Report on the Environment 1s part of an important national
dialogue on how we can improve our ability to assess the nation’s
environmental quality and human health, and how we can use that
knowledge to better manage for measurable environmental results.

[ invite you to participate in this dialogue with us and our partners.
Your comments and feedback are essential to our future efforts.

fye //‘%/

George Gray, Ph.D.

Science Advisor and
Assistant Administrator for
Research and Development



Acknowledgements

Development of this report was a collaborative effort that could not have been

accomplished without the substantial commitment of many people, both inside

and outside EPA. EPA thanks the following individuals and organizations for their

contributions to this effort.

ROE Leads
Denice Shaw — Project Lead (EPA)

Peter Preuss — Director,
National Center for Environmental
Assessment (EPA)

Core ROE Team
Arden Calvert (EPA)
Cynthia Curtis (EPA)
Danelle Lobdell (EPA)
Guy Tomassoni (EPA)
Heather Case (EPA)
James Canavan (EPA)

Jay Messer (EPA)

Julie Damon (EPA)
Macara Lousberg (EPA)
Maricruz MaGowan (EPA)
Marjorie Jones (EPA)
Michael Hadrick (EPA)
Monica Jones (EPA)
Patricia Murphy (EPA)
Rebecca Calderon (EPA)
William Nickerson (EPA)

EPA Office/Region Leads
Ann Williamson (EPA)
Barbara Klieforth (EPA)
Beth Walls (EPA)

Brenda Groskinsky (EPA)
Carmen Maso (EPA)

Debra Forman (EPA)

Gerard Bulanowski (EPA)
Matthew Hoagland (EPA)
Michelle Hiller-Purvis (EPA)
Nicoletta DiForte (EPA)
Nora McGee (EPA)
Randolph Perfetti (EPA)
Richard Sumpter (EPA)
Ronald McHugh (EPA)

Stuart Kerzner (EPA)
Vance Fong (EPA)
William Rhea (EPA)
Winona Victery (EPA)

Contributors

Adam Sapp (LUMCON)

Alan Herlihy (EPA)

Andrea Cherepy (EPA)

Anne Grambsch (EPA)

Anne Keller (EPA)

Anne Marsh (Heinz Center)
Anne Pope (EPA)

Arthur Flaks (EPA)

Barry Burgan (EPA)

Belinda Hawkins (EPA)

Bill Wilber (USGS)

Brad Schultz (EPA)

Brad Smith (USDA Forest Service)
Bruce Stein (NatureServe)

Carrie Knowlton (ASPH/EPA Fellow)
Charles Aloe (ASPH/EPA Fellow)
Charles Maurice (EPA)

Cheryl Pressley (EPA)

Chris Davis (CommEnSpace)
Chris Zervas (NOAA)

Cindy Heil (Florida Fish and Wildlife
Research Institute)

Claudia Walters (EPA)
Coe Owen (EPA)
Colleen Haney (EPA)
Collin Homer (USGS)
Cpan Lee (EPA)

Dan Axelrad (EPA)
Dan Petersen (EPA)
David Hrdy (EPA)
David Mintz (EPA)
David Schmeltz (EPA)

Deborah Burgin (EPA)
Dennis Beauregard (EPA)
Dennis Doll (EPA)
Devon Payne-Sturges (EPA)
Dick Reynolds (NOAA)
Donna Myers (USGS)
Doreen Vetter (EPA)
Douglas Solomon (EPA)
Elizabeth Corr (EPA)
Elizabeth Jackson (EPA)
Ellen Tarquinio (EPA)
Eric Leuliette (NOAA)
Erik Winchester (EPA)
Ethan McMahon (EPA)
Ethel Brandt (EPA)

Fred Dimmick (EPA)
Gilberto Alvarez (EPA)
Grace Smith (EPA)

Gretchen Smith
(University of Massachusetts)

Heather Shoven (EPA)
Henry Lee (EPA)

Henry Schuver (EPA)
Hope Pillsbury (EPA)
Ingrid Sunzenauer (EPA)
James Hemby (EPA)
James Wickham (EPA)
Jan Moneysmith (EPA)
Jane Leggett (EPA)
Jason Samenow (EPA)
Jawauna Greene (EPA)
Jay Lawrimore (NOAA)
Jeanne Allen (EPA)

Jeftf Cohen (EPA)
Jennifer Margolies (EPA)
Jessica Smith-Armstrong (EPA)
Jim Afghani (EPA)

Jim Cabot (EPA)



Jim Pendergast (EPA)

John Coulston (USDA Forest Service)
John Macauley (EPA)

John Richardson (EPA)

John Stoddard (EPA)

John Van Sickle (EPA)

Jon Schweiss (EPA)

Jonathan Hall (EPA)

Joseph Greenblott (EPA)

Katherine Dowell (EPA)

Kenneth Dixon (EPA)

Kent Cavender-Bares (Heinz Center)
Kevin Summers (EPA)

Kurt Riitters (USDA Forest Service)
Lael Butler (EPA)

Lara Akinbami (CDC)

Larry Master (NatureServe)

Larry Reisman (EPA)

Larry Starfield (EPA)

Laura Nielsen (EPA)

Lawrence Martin (EPA)

Leanne Stahl (EPA)

Lee Kyle (EPA)

Linda Heath (USDA Forest Service)
Linda Young (University of Florida)
Marc Pitchford (NOAA)

Margaret Sheppard (EPA)

Mark Sather (EPA)

Mark Tedesco (EPA)

Mary Christman (University
of Florida)

Mary White (EPA)
Melanie Hoff (EPA)
Melanie Magee (EPA)
Michael McDonald (EPA)
Michael Rylko (EPA)
Motria Caudill (EPA)
Myra Price (EPA)

Nancy Baker (USGS)
Nancy Rabalais (LUMCON)
Nancy Wentworth (EPA)
Neil Burns (EPA)

Nicole Paquette (EPA)
Nita Sylvester (EPA)

Phil Kaufmann (EPA)
Phil Lorang (EPA)

Philip Jalbert (EPA)
Priscilla Halloran (EPA)
Ravi Rao (EPA)

Renee Dagseth (EPA)

Richard Hacuber (EPA)
Richard Norris (EPA)
Rick Durbrow (EPA)
Robin O’Malley (Heinz Center)
Rona Birnbaum (EPA)
Roseanne Lorenzana (EPA)
Roy Simon (EPA)

Ruth Knapp (EPA)

Sean Hogan (EPA)

Sherri White (EPA)

Stan Meiburg (EPA)

Steve Montzka (NOAA)
Steve Nerem (University of Colorado)
Steve Paulson (EPA)

Susan Holdsworth (EPA)
Suzanne Annand (EPA)
Tamara Saltman (EPA)
Thomas Armitage (EPA)
Thomas Forbes (EPA)

Tim Lewis (EPA)

Tim Wade (EPA)

Tom Dahl (Fish and Wildlife Service)
Tom Loveland (USGS)
Tom Smith (NOAA)

Tony Olsen (EPA)

Tracey Miller (EPA)
Tracey Woodruft (EPA)
Velu Senthil (EPA)
Veronica Blette (EPA)
Vipul Bhatt (EPA)

Virginia Engle (EPA)
Walter Schoepf (EPA)

Wen Huang (USDA)

Environmental Indicators

Steering Committee
Bharat Mathur (EPA)
Clifford Gabriel (EPA)
Donald Welsh (EPA)

Ed Chu (EPA)

George Gray (EPA) (Co-chair)
Hal Zenick (EPA)

Ira Leighton (EPA)

Jerry Clifford (EPA)

John Reeder (EPA)

Kathy O’Brien (EPA)
Kimberly Nelson (EPA)
Linda Travers (EPA)

Louise Wise (EPA)
Maryann Froehlich (EPA)

Mike Shapiro (EPA)

Molly O’Neill (EPA) (Co-chair)
Norm Neidergang (EPA)

Ray Spears (EPA)

Rob Brenner (EPA)

Ron Kreizenbeck (EPA)
William Sanders (EPA)

Indicator Peer Reviewers
Anitra Pawley
Bailus Walker
David Fairley
Debra Reinhart
George Hepner
George Hidy
Hans Paerl

James Carlisle
James Listorti
John Day

Kevin Armbrust
Kevin Civerolo
Lawrence Kapustka
Lyle Chinkin
Lynn Goldman
N. Scott Urquhart
P. Barry Ryan
Robert Pojasek
Stanley Gregory
Steven Bartell
Terry Spittler
William Creal

2007 Science Advisory
Board Panel

Aaron Cohen

Alan Steinman

Allan Legge

Barry Wilson
Chi-Yeung John Suen
David Dzombak
Deborah Neher
Deborah Swackhamer (Chair)
Dennis Grossman
Duncan Patten

Fred Benfield

Gary Sayler

George Lambert
Henry Anderson
Judith Weis

M. Granger Morgan



Vi

Maria Morandi
Mark Borchardt
Philip Hopke
Ramesh Reddy
Robert Twiss
Timothy Buckley

2003 Science Advisory
Board Panel

Alan Steinman
Ann Marie Gebhart
Arturo Keller
Charles Kolb
Cynthia Warrick
George Lambert
John McManus
Joseph Bunnell
Joseph Helble
Kathryn Saterson
Maria Morandi
Mark Bain

Mark Schwartz
Norman LeBlanc
Oswald Schmitz
Peter Scheff

Philip Bromberg
Stephen Trombulak
Timothy Buckley
Virginia Dale (Chair)

Interagency Reviewers
Al Cobb (DOE)

Anthony Swift (DOT)
Benjamin Simon (DOI)
Camille Mittelholtz (DOT)
Christine McDonald (OMB)

Claudia McMurray (State of
California)

Drue Barrett (CDC)
Edward Stern (DOL)
Edwin Foulke (DOL)
Edwin Pinero (OFEE)
Hodayah Finman (DOS)
Jack Kaye (NASA)

Janet Irwin (OMB)

Jens Svenson (DOL)
John (Jack) Brellenthin (TVA)
Kevin Neyland (OMB)
Kimberly Miller (OMB)
Marge Cavanaugh (NSF)
Mark Bashor (CDC)
Mary Glackin (NOAA)
Maureen Dunn (TVA)
Patricia Ferrebee (OSD)
Rex Geveden (NASA)
Shawn Alam (DOI)
Shelia Newton (NIH)
Ted Heintz (CEQ)
Teresa Fryberger (OSTP)

Captain Todd Stiles (NOAA)
Vijam Rai (DOI)

Willie Taylor (DOI)

Woodie Kessel (DHHS)

Communications and
Publications

Crystal Samuels (EPA)

Linda Bailey-Becht (EPA)
Linda Tuxen (EPA)

Maureen Johnson (EPA)
Melissa Anley-Mills (EPA)
Robert Cassell (EPA)

Contractor Support
Team Leads

Eastern Research Group, Inc. (ERG)

Chris Lamie

Jan Connery (Project Manager)
Jenny Helmick

John Wilhelmi

Linda Cook

Naida Gavrelis

Ross & Associates
Environmental Consulting, Ltd.

Nancy Tosta

Menzie-Cura & Associates, Inc.
Charles Menzie



Contents

1T Introduction . . .. 1-1
2 Air
2.1 INtrodUCtion . . . o . o 2-3
2.2 What Are the Trends in Outdoor Air Quality and Their Effects on
Human Health and the Environment? . . . . . ... .. . . .. . 2-6
2.3  What Are the Trends in Greenhouse Gas Emissions and Concentrations?. . .. ............... 2-62
2.4 What Are the Trends in Indoor Air Quality and Their Effects on Human Health?. . . ........... 2-73
3 Water
3.1 INtrodUCtion . . . o . 3-3
3.2  What Are the Trends in the Extent and Condition of Fresh Surface Waters
and Their Effects on Human Health and the Environment? . ... ... ... ... ... ......... 3-6
3.3  What Are the Trends in the Extent and Condition of Ground Water
and Their Effects on Human Health and the Environment? . ... ... ... ... ... ... ........ 3-25
3.4  What Are the Trends in the Extent and Condition of Wetlands
and Their Effects on Human Health and the Environment? . ... ... ... ... ... ......... 3-30
3.5 What Are the Trends in the Extent and Condition of Coastal Waters
and Their Effects on Human Health and the Environment? . . .. ... ... ... ... ......... 3-35
3.6 What Are the Trends in the Quality of Drinking Water and Their Effects on Human Health? ... .. 3-52
3.7  What Are the Trends in the Condition of Recreational Waters
and Their Effects on Human Health and the Environment? . . .. ... ... ... ... ......... 3-57
3.8  What Are the Trends in the Condition of Consumable Fish and Shellfish
and Their Effects on Human Health? ... ... .. .. . .. . . . . . . . .. . 3-59
4 Land
4.1 Introduction . . . . . 4-3
4.2  What Are the Trends in Land Cover and Their Effects on Human Health and the Environment?. . . 4-5
4.3  What Are the Trends in Land Use and Their Effects on Human Health and the Environment? . . . . 4-13
4.4  What Are the Trends in Wastes and Their Effects on Human Health and the Environment?. ... .. 4-23
4.5 What Are the Trends in Chemicals Used on the Land and Their Effects on Human Health
and the Environment? . . . . . . .. 4-29
4.6 What Are the Trends in Contaminated Land and Their Effects on
Human Health and the Environment? . . . .. . ... . . . . . . . . 4-42

5 Human Exposure and Health

5.1 Introduction . . . .. 5-3
5.2  What Are the Trends in Human Exposure to Environmental Contaminants,
Including Across Population Subgroups and Geographic Regions? . . .. ................... 5-7
5.3 What Are the Trends in Health Status in the United States? ... ....... .. .. ... ......... 5-31
5.4  What Are the Trends in Human Disease and Conditions for Which Environmental Contaminants
May Be a Risk Factor, Including Across Population Subgroups and Geographic Regions? . .. .. .. 5-39
6 Ecological Condition
6.1 Introduction . . . . . 6-3
6.2  What Are the Trends in the Extent and Distribution of the Nation’s Ecological Systems?. . . ... .. 6-7
6.3  What Are the Trends in the Diversity and Biological Balance of the Nation’s Ecological Systems? . 6-18
6.4  What Are the Trends in the Ecological Processes That Sustain the Nation’s Ecological Systems?. . 6-27
6.5 What Are the Trends in the Critical Physical and Chemical Attributes
of the Nation’s Ecological Systems? . . . . . . ... . 6-31
6.6  What Are the Trends in Biomarkers of Exposure to Common Environmental Contaminants
in Plants and Animals? . . . . . 6-45
T AfterwOrd. . . . 7-1
Appendix A Acronyms and GIOSSary . . . ... ... A-1
Appendix B Development of EPA's 2008 ROE. . .. ... ... . . . . B-1

Appendix C Comparison of Indicators Used in EPA’s 2008 ROE and the 2003 Draft ROE. .. ............ -1








