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SAN JOSE Ron Gonzales

CAPITAL OF SILICON VALLEY MAYOR

May 7, 2006

Dear Friends,

Welcome to the Fifth National Monitoring Conference in San José. This event is an
excellent opportunity for exchanging information, developing skills and building
effective networks to better understand, protect and restore our natural waters.

The City of San José is proud to host and co-chair this conference with the National

Water Quality Monitoring Council. The theme “Monitoring Networks: Connecting for
Clean Water” encourages broad and thoughtful discussion during keynote presentations
and workshops that can open up new opportunities for advances that will benefit us all.

The San José region has earned a well-deserved reputation for environmental leadership
and innovation with its award winning recycling, water conservation, water recycling and
wastewater treatment programs. We also have a long history of tracking environmental
progress and accumulating data that are the cornerstone of several major regional and
innovative initiatives, including most recently, the State and Federal Salt Marsh
Restoration Project in South San Francisco Bay.

I encourage you to make the most of your stay in San José by exploring all that our city
has to offer visitors. Our wonderful and walkable downtown, our historical sites and
landmarks, our beautiful parks, trails and open spaces, our museums and cultural events -
and most important, our warm and hospitable community — welcome you to enjoy your
time in San José.

Please accept my best wishes for a wonderful event and continued success in the future.

Best Wishes,

Ron Gonzales
Mayor

200 East Santa Clara Street,  San José, CA 95113 tel (408) 535-4800  fax (408) 292-6422  www.simayor.org
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NATIONAL WATER QUALITY MONITORING COUNCIL

Working Together for Clean Water

NwQMC

Welcome to the Fifth National Monitoring Conference
in San José, California!

Dear Colleagues:

WELCOME TO THE CONFERENCE! We are delighted you could join us as we highlight the human,
technological, and programmatic networks that connect all of us working for clean water. For this
conference, we received over 500 abstracts from our colleagues in all sectors of the monitoring
community in the United States as well as abroad. This year’s program is rich in scope and content,
including an unprecedented 335 platform presentations, over 130 technical posters, sixteen workshops
and short courses, and 45 exhibits. Of special note, this year’s agenda also features:

= Discussion sessions and presentations focused on large-scale collaborative monitoring networks,
such as the proposed National Water Quality Monitoring Network for U.S. Coastal Waters and their
Tributaries,

» Presentations by our colleagues in California describing how they have implemented innovative
monitoring networks across the state,

» Informal meetings and workshops encouraging volunteer monitoring program coordinators to
exchange information, develop new skills, and build better networks, and

» Platform sessions showcasing the USGS National Water-Quality Assessment Program’s new findings
on the quality of the Nation’s streams and ground water.

This Conference Program will provide you with a general overview of conference activities and contains:

V" Collaborative Partnership for Water Quality Monitoring providing an introduction to the National
Water Quality Monitoring Council, its mission, and membership

<\

A thank you to our Conference Sponsors

<\

Elizabeth J. Fellows Award Announcement honoring this year’s recipient of the EJF Award

<\

Acknowledgments recognizing the individuals, organizations, agencies, and businesses that
planned this year’s conference

V" Alist of Conference Exhibitors
V" Afull Conference Agenda listing times and locations for all conference activities
V" Alist of Poster Presentations grouped by topic

Each attendee will also receive a CD that contains all of the information above plus the abstracts for all
oral and poster presentations, workshops, and short courses.

We invite you to join us in making this conference an opportunity to share our
experiences and explore the critical elements of building effective networks.

Sincerely yours,

c@ A5 Pt

Charles S. Spooner Gail E. Mallard
Co-Chair, U.S. Envwonmental Protection Agency Co-Chair, U.S. Geological Survey
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Welcome friends, colleagues, and conference participants,

On behalf of the extensive volunteer monitoring community, we welcome you to this
conference and invite you to experience presentations highlighting the broad spectrum of
volunteer monitoring activities.

Across the country, and indeed throughout the world, volunteer monitors watch over
watersheds, often where no one else is looking. They monitor the condition of streams,
rivers, lakes, reservoirs, estuaries, coastal waters, wetlands, and wells. They do this
because they want to help protect or restore a favorite water body near where they live,
work, or play. They do this to ensure safe drinking water. They educate themselves, their
community, and decision-makers. They recognize the importance of their role as watershed
stewards. They make a difference.

Volunteers do physical, chemical and biological monitoring. They measure Secchi depth in
lakes, identify stream benthic macroinvertebrates, and monitor bacteria levels. They make
visual observations of habitat, land uses, and storm impacts, and assess the abundance
and diversity of plants, fish, birds, and other wildlife. Some have undertaken more exotic
activities, examining water samples for toxic phytoplankton or monitoring the health of coral
reefs. Volunteers count and catalog beach debris, participate in restoring degraded
habitats, and help monitor the success of restoration efforts.

When you talk to state agency staff about uses of volunteer monitoring data, they tend to
focus on state-level uses like EPA’s 305(b) report and 303(d) listing. And indeed volunteer
data are increasingly finding their way into state reports and TMDL plans. But volunteer
organizations are quick to point out that state-level uses are not the holy grail of volunteer
data use. Volunteer monitoring is for the most part a local activity with local impacts.
Watershed associations, lakefront homeowner associations, and other community groups
use their monitoring data to guide their own restoration projects and management activities.
They present their data to local planning committees or town councils to support proposals
for protective ordinances and policies.

Volunteer monitoring of lakes and streams began in the 1970s and grew rapidly. Many
volunteer monitoring programs have been going strong for more than 20 years, providing
an unparalleled long-term record of water quality and the ability to assess whether water
quality improvement and restoration projects are truly working. As volunteer monitoring has
grown and matured, programs increasingly emphasize assuring data quality and
documenting metadata so that the comparability of their data to that of others can be
recognized. Credibility is key.

We invite all conference participants to take advantage of workshops, presentations, and
informal exchanges, indeed to Connect for Clean Water with all members our vibrant
monitoring community, especially those at this conference!

For our waters,

The Volunteer Wonctoning (Confernence Planning Sub- Committee



United States Department of the Interior

U. S. GEOLOGICAL SURVEY
Reston, VA 20192
Mail Stop 413

May 7, 2006
Colleagues and Conference Participants,

On behalf of the U.S. Geological Survey (USGS) and the National Water-Quality Assessment
(NAWQA) Program, | am pleased to welcome you to the 5™ National Monitoring Conference in
San José, California. | am honored that the National Water Quality Monitoring Council offered
the NAWQA Program an opportunity to play a major role in the conference.

In particular, we in NAWQA are excited to share with you our recent national-scale findings on
pesticides and volatile organic contaminants from data collected in the first decade of the
Program, 1992-2001. In addition, we bring to the conference our latest approaches and
methods, for example, models that make the important step of moving us forward from
monitoring to prediction of water quality conditions. Prediction of water quality conditions in
unsampled waters is an important next step because water quality-assessment is something we
need for all waters, not just those we can afford to monitor. We also bring to the conference
early results on approaches to assessing and understanding the sources, fate, transport, and
effects of contaminants in ground water and streams, and the effects of mercury and
urbanization on aquatic ecosystems.

The quality of this conference is the reason we return each biennium. The quality is the result of
the activities and contributions of a large number of individuals that make up the membership of
the National Water Quality Monitoring Council. | want to thank all those who made this week
possible and wish you a beneficial and productive time in San José.

Sincerely,

Donna N. Myers, Chief
National Water-Quality Assessment Program



2006 National Monitoring Conference Program

Welcome to the City of San José

Welcome from the National Water Quality Monitoring Council

Welcome from the Volunteer Monitoring Conference Planning Sub-Committee
Welcome from the U.S. Geological Survey (USGS) and the National Water-Quality
Assessment (NAWQA) Program
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NATIONAL WATER QUALITY
MONITORING COUNCIL

Working Together for Clean Water

National Water Quality
Monitoring Council

Collaborative Partnership for Water Quality Monitoring

Introduction

The National Water Quality Monitoring Council (Council)
provides an opportunity for the monitoring community to
develop consensus-based approaches and tools for monitoring
and reporting on water quality. The Council promotes
partnerships that foster collaboration, advance the science,
and improve management of our water resources. The
Council strives to represent the full range of the monitoring
community.

Council Mission

Provide a national forum to coordinate consistent and
scientifically defensible methods and strategies for improving
water quality monitoring, assessment, and reporting.

The Challenge of Multi-Agency Monitoring

Each year government agencies, industry, academia and
private organizations devote enormous amounts of time,
energy, and money to monitor, protect, manage, and restore
water resources and watersheds. Differences in project design,
methods, data analysis, and data management have often
made it difficult for monitoring information and results to be
shared and used by all. The restoration and protection of water
quality is dependent upon detailed, understandable, and
easily accessible data and information.

Responding to the Challenge: The National Water

Quality Monitoring Council

The Council provides guidance and technical support
for voluntary implementation of actions that advance the
science of monitoring. This is best accomplished in an arena
of collaborative and coordinated efforts communicated to
all interested parties. In sum these actions will ultimately
improve water quality monitoring. The Council encourages
use of metadata, lab accreditation, methods documentation,
and other procedures that contribute to the broadest possible
acceptance, sharing, and use of water quality data. The Council
promotes effective communication of monitoring results and
findings to decision-makers and the general public. In some
cases, Council work groups develop tools and techniques.
Examples of these are the National Environmental Methods
Index and Water Quality Data Elements. In other cases, the
Council provides a venue for wide-ranging discussion and
dissemination of new methods and technologies developed
by others through its Web site and at its National Monitoring

Conferences.

Fact Sheet: Collaborative Partnership for Water Quality Monitoring



Membership and Organization

The Council was created in 1997 as a vehicle for bringing
together the diverse expertise, skills, and talents needed
to develop collaborative, comparable, and cost-effective
approaches to water quality monitoring. The Council’s 35
members represent the monitoring community: federal,
tribal, state, interstate, local, and municipal governments;
watershed and environmental groups; the volunteer
monitoring community; academia; and the private sector
including the regulated community. These are organizations
that collect, analyze, interpret, disseminate, or use water
quality monitoring information as well as those that develop
monitoring technology, guidelines, and/or standards. The
Council is co-chaired by the U.S. Geological Survey and the
U.S. Environmental Protection Agency. The Council reports to
the Advisory Committee on Water Information that operates

under the Federal Advisory Committee Act.

Council Work Groups

e Water Information Strategies defines and promotes goal-
oriented monitoring by proposing strategies for network
design, data analysis and interpretation, and reporting
results in support of the information needs of water quality
management.

e Methods and Data Comparability Board provides a forum
for exploring, evaluating, and promoting methods that
facilitate collaboration and further comparability among
water quality monitoring programs.

e Watershed Components Interactions provides an
improved understanding of the factors affecting water
quality within watersheds. The group assesses how these
factors interact to develop effective monitoring strategies.

e Collaboration and Outreach works to build partnerships
that foster collaboration among the many elements of the
water monitoring community, particularly by supporting the
development of state and regional monitoring councils,
and promoting the importance of monitoring for decision-
making.

A Framework for Monitoring

The Council, with broad and significant input from the
monitoring community, has developed a pictorial framework
for monitoring that shows the components of the monitoring
process (as a series of interlinked cogs) needed to understand,
protect, and restore our water resources. Incorporating the
components of this framework into monitoring projects will
improve monitoring efforts, results, and communication of
information.

Develop
monitoring
objectives

monitoring
program

Understand,
protect, restore
our waters

results and
findings

Assess

> Compile
and interpret and manage
data data

See Council Fact Sheet “A Framework for
Water Quality Monitoring” and the American
Water Resources Association (AWRA) IMPACT,
September 2003 issue, Vol. 5, No. 5.

Fact Sheet: Collaborative Partnership for Water Quality Monitoring



Council Activities and Products
The Council has taken a number of steps to encourage the water

quality monitoring community to integrate the components of

the monitoring framework into their efforts. The following

examples of Council activities and products showcase efforts

to improve data comparability and reliability as well as to

foster institutional collaboration:

Organizingand sponsoringbiennial National Monitoring
Conferences since 1998; each conference attended
by more than 400 active participants representing a
wide spectrum of the monitoring community. These
conferences provide a national forum to present and
explore methods and strategies for improving water
quality monitoring, assessment, and reporting as well
as presenting specific ways to foster collaboration and
coordination.

To participate in the National Monitoring Conference, visit:
http://www.nwgmc.org

Providing guidance and support for State and Regional
Water Quality Monitoring Councils (see Council Fact
Sheet “Accomplishing More Together”). These councils
bring members of the monitoring community together
to share their expertise and knowledge and to promote
strategic monitoring efforts at an appropriate scale.

Sponsoring development and adoption of the National
Environmental Methods Index (NEMI) that provides
assistance in choosing appropriate field and laboratory
methods to meet specified monitoring objectives. See
www.nemi.gov for additional information.

Sponsoring development and adoption of the Water
Quality Data Elements — metadata that should
be included with water quality results so that data
comparability can be assessed.

Publishing position papers on Laboratory Accreditation
that describe a process that will give regulators and
others in the monitoring community confidence that
water quality data have been produced by qualified
personnel using appropriate quality control and quality
assurance procedures.

Fact Sheet: Collaborative Partnership for Water Quality Monitoring
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Member organizations of the Council

Federal:

U.S. Geological Survey

U.S. Environmental Protection Agency

Natural Resources Conservation Service

Tennessee Valley Authority

National Oceanic and Atmospheric Administration
National Park Service

U.S. Army Corps of Engineers

Tribal:
Inter Tribal Council of Arizona, Inc.

States representing Federal regions:

New Hampshire Department Environmental Services
New Jersey Department of Environmental Protection
Virginia Department of Environmental Quality
Alabama Department of Environmental Management
Indiana Department of Environmental Management
Texas Commission on Environmental Quality
California State Water Resources Control Board
Washington Department of Ecology

South Florida Water Management District

Oregon Department of Environmental Quality

West Virginia Department of Environmental Protection

Iowa Department of Natural Resources

Other:

Water Environment Federation

North American Lake Management Society
National Association of State Conservation Agencies
National Association of Conservation Districts
Association of Metropolitan Water Agencies
Association of American State Geologists

Ohio River Valley Water Sanitation Commission
American Society of Limnology and Oceanography
American Chemistry Council

University of Rhode Island, Watershed Watch
Colorado State University, Water Resources Research Institute
National Association of Clean Water Agencies
National Institutes of Water Resources

Additional information can be obtained through the
National Water Quality Monitoring Council’s Web site at:

http://acwi.gov/monitoring /

o ) Charles Spooner
‘0’ U.S. Environmental Protection Agency

(202) 566-1174
spooner.charles@epa.gov

b USGS Gail Mallard

=~ .

[ . U.S. Geological Survey

science for a changing world ( 40 1) 322.0902
gmallard@usgs.gov

Fact Sheet: Collaborative Partnership for Water Quality Monitoring
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NATIONAL WATER QUALITY MONITORING COUNCIL

Working Together for Clean Water

NWQMC

A National Water Quality Monitoring Network for
U.S. Coastal Waters and their Tributaries

The annual cost of water resource monitoring is hundreds of millions of dollars. Yet, numerous
reports in recent years indicate that monitoring remains insufficient and lacks coordination to
provide comprehensive information about U.S. water resources. The final report of the U.S.
Commission on Ocean Policy recommended a National Monitoring Network (Network) to assure
effective stewardship of ocean resources. The National Water Quality Monitoring Council of the
Advisory Committee on Water Information was asked to design such a Network, in part because
of its broad membership, including federal, tribal, state and local agencies, water associations,
universities and the private sector. The proposed Network shares many attributes with ongoing
monitoring efforts but is unique in that it uses an integrated, multi-disciplinary approach to
address a broad range of resource components, from upland watersheds to offshore waters.
Key design features include:

o Clear objectives linked to management questions
e Linkage to the Integrated Ocean Observing System (I00S)
e Flexibility in design over time

¢ Importance of metadata, quality assurance, comparable methods and ready
access

The Network provides critical information about the quality of coastal waters and their tributaries
at regional and national scales, but does not incorporate or replace all ongoing water quality
monitoring. State and local agencies must continue to meet many regulatory and local needs,
(e.g., monitoring for drinking water) that will be outside the scope of the Network. However,
many existing state and regional monitoring programs may well become “network compliant”
and both contribute to and benefit from the National Network.

Table 3-2 in the Executive Summary (available at the NWQMC exhibit booth) provides an at-a-
glance overview of the Network design by resource component, including estuaries, nearshore,
offshore, Great Lakes, rivers, ground water, atmospheric deposition, beaches and wetlands.
Constituents to be monitored include physical characteristics, inorganic and organic chemical
concentrations, and biological conditions. Continuity of measurements among all resource
components will provide a better understanding of the linkages among resources.

Full implementation of the Network will require the use of data collected by a number of federal,
tribal, state, local, academic, and private sources. Data must be comparable to allow integration
into a coherent assessment of the condition of and trends in the quality of the Nation’s coastal
waters and their tributaries. The use of models to interpret environmental data will facilitate
understanding of complex environmental issues.

Plenary talks, special sessions and exhibits throughout the conference will provide opportunities
for you to learn more about the Network design, and to provide important feedback to the
National Water Quality Monitoring Council.

2006 National Monitoring Conference-San José, CA- A NATIONAL WATER QUALITY MONITORING NETWORK FOR
U.S. COASTAL WATERS AND THEIR TRIBUTARIES

12



THANK YOU

To our generous Conference Sponsors who have made the
2006 National Monitoring Conference a success!

Conference Co-Sponsors
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National Water Quality U.S. Environmental U.S. Geological Survey
Monitoring Council Protection Agency
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quer Boards
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i Project 1

*California State Water

Resources Control Board *USDA-CSREES Volunteer
Water Quality Monitoring
National Facilitation Project

Tennessee Valley Authority

Leading Sponsors

NALMS

el

North American Lake
Management Society

NACWA

A Clear Commitment to America’s Waters

National Association of Clean

Water Agencies

CITY OF

SAN JOS
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City of San José
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the Global Water Environment

Bay Area Clean Water Agencies Tetra Tech, Inc. Water Environment Federation

Applying knowledge fo improve water quality

v New England
(_:/ Regional Water Program

A Partnership of USDA CSREES
& Land Grant Colleges and Universities

*CSREES New England Regional Water Program

* This denotes those organizations that generously provided travel support for volunteer

monitoring and watershed program coordinators.

2006 National Monitoring Conference-San José, CA-CONFERENCE SPONSORS
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Supporting Sponsor

San Francisco Estuary Institute

Contributing Sponsors
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Protection Council INTERNATIONA

CALIFORNIA STORMWATER
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.
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’ Regional Water
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iIRegional Water i Program

Program

*Northern Plains *Southern Regional *Southwest States *Tribal Colleges
and Mountains Water Program and Pacific and Universities
Regional Water Program Islands Regional National
Water Program Facilitation Project

* This denotes those organizations that generously provided travel support for volunteer
monitoring and watershed program coordinators.

2006 National Monitoring Conference-San José, CA-CONFERENCE SPONSORS
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MNatianal Water Quality Monitoring Coungil
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AWARD ANNOUNCEMENT

2006 National Monitoring Conference

Elizabeth J. Fellows headed the Assessment and Watershed Protection Division in USEPA’s Office
of Water. She dedicated her career to natural resources management and environmental protection
including envisioning the creation of the National Council. She was an effective advocate for
developing a nationwide framework for coordinating, collecting, assessing, and communicating
water quality monitoring information and results. In her memory, the National Water Quality
Monitoring Council has established the Elizabeth Jester Fellows Award to recognize individuals for
outstanding achievement, exemplary service, and distinguished leadership in the field of water
quality monitoring.

In recognition of her contributions to water quality monitoring, the NWQMC is
pleased to present the 2006 Elizabeth Jester Fellows Award to

Eleanor Ely
Editor
The Volunteer Monitor

In recognition of her contributions to water quality monitoring, the National Water Quality
Monitoring Council is pleased to present the 2006 Elizabeth Jester Fellows Award to Eleanor

Ely, editor of The Volunteer Monitor newsletter.

For sixteen years, Ellie has been the editor and driving force behind The Volunteer Monitor, the
national newsletter for those who train and oversee the huge population of citizen volunteers
across the country. Volunteer program coordinators all over the U.S. — and in many other
countries — rely on the newsletter for technical advice on monitoring, sustaining programs,

2006 National Monitoring Conference-San Jose, CA-EJF AWARD ANNOUNCEMENT

15



training volunteers, and many, many other topics. This newsletter is, in fact, the critical link
connecting the thousands of diverse members of the volunteer monitoring community. Ellie’s
persistence, patience, and unique editorial insight ensure that her publication is timely and
timeless, an invaluable resource for the entire monitoring community, from volunteer to
professional.

Ellie devotes a tremendous amount of time, effort, and energy into writing, editing, and
producing each issue of The Volunteer Monitor newsletter. She has a critical eye for details,
and researches and thoroughly masters each newsletter topic — from data management to
bacteria monitoring. Most remarkably, Ellie can translate the most arcane bureaucratic
doublespeak or scientific technospeak into plain, clearly understandable English. She cares
very much about the newsletter’s technical and editorial quality, and is just as wholly dedicated
to the volunteer monitoring movement itself; she knows more about individual volunteer
monitoring programs and their leaders than any other person in the U.S. She is always eager to
share her knowledge, experience, and connections with others, and to help forward the cause of
volunteer environmental monitoring.

Ellie is a gifted writer, editor, and advocate of community-based environmental monitoring. Her
selfless effort to enhance and advance the efforts of citizen volunteers has given them a greater
voice in protecting and restoring the nation’s water resources. Her colleagues in the volunteer

monitoring community nominated her for this award as an expression of their
admiration and gratitude.

Congratulations, Ellie!

2006 National Monitoring Conference-San Jose, CA-EJF AWARD ANNOUNCEMENT
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ACKNOWLEDGMENTS

The Council offers its gratitude to those who served on the 2006 Conference Planning
Committee. The Council also acknowledges the commitment and hard work of all those who
served as abstract review team leaders and members, session moderators, workshop/short
course facilitators and trainers, and speakers. Many thanks go to all of the environmental
monitoring professionals who prepared presentations, posters, and exhibits for this conference.
The numerous individuals who participated in organizing the 2006 conference are listed below:

CONFERENCE PLANNING COMMITTEE CHAIRS

Linda Green, University of Rl (M, V)
Jeff Schloss, University of NH
Chuck Spooner, USEPA (M)
David Tucker, City of San José

CONFERENCE PLANNING COMMITTEE AND STAFF
(includes abstract review/selection teams)

Mark Abramson, Heal the Bay (V)
Katherine Alben, NYS DOH (M)

Mary Ambrose, TX CEQ (M)

Jacob Apodaca, LCRA (M, V)

Herb Brass, USEPA

Erick Burres, CA SWRCB (M, V)

Bob Carlson, Kent State University (M, V)
Val Connor, CA SWRCB (M, V)

Maggie Craig, Tetra Tech, Inc. (S)

David Denig-Chakroff, Madison Water Utility
Bill Deutsch, AL Water Watch (V)

Jerry Diamond, Tetra Tech, Inc. (M)

Gil Dichter, IDEXX Laboratories

Danielle Donkersloot, NJ DEP (M, V)
Eleanor Ely, The Volunteer Monitor (M, V)
Laura Gabanski, USEPA

Gia Grier, Tetra Tech, Inc. (S)

Judy Griffin, USGS

Ingrid Harrald, Cook Inlet Keeper (M, V)
Elizabeth Herron, University of RI (M, V)
Bridget Hoover, MBNMS (M, V)

Jim Laine, WV DEP (M)

Gail Mallard, USGS (M)

Abby Markowitz, Tetra Tech, Inc. (M, V, S)
Alice Mayio, USEPA (M, V)

Michael McDonald, USEPA (M)

Donna Myers, USGS (M)

Amy Picotte, VT DEC (V)

Jason Pinchback, TX Watch (V)

Dan Radulescu, LA Regional Water Quality Control
Board (M)

Kevin Richards, USGS

Gary Rowe, USGS (M)

Rob Schweinfurth, WEF

Kristine Stepenuck, University of WI/WI DNR (M, V)
Dan Sullivan, USGS (M)

Amy Wagner, USEPA Region 9 (V)

Robert Ward, CO State University

Candie Wilderman, ALLARM (M, V)

Sandy Williamson, USGS (M)

Rick Wilson, Surfrider Foundation (V)

Carol Winge, NALMS (S)

David Wunsch, NH DES (M)

Eric Vowinkel, USGS

Additional logistical and onsite support staff

Lynn Fan, Tetra Tech, Inc.
Philip Forsberg, NALMS
Erik Leppo, Tetra Tech, Inc.
Jennifer Pitt, Tetra Tech, Inc.
Brian Winge, NALMS

(M) Indicates Moderators and Workshop/Short Course Facilitators & Trainers
(V) Indicates Special Volunteer Monitoring Sub-committee
(S) Indicates Conference Staff
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ADDITIONAL MODERATORS & WORKSHOP/SHORT COURSE FACILITATORS & TRAINERS

LeAnne Astin, ICPRB

Akin Babatola, City of Santa Cruz
Michael Barbour, Tetra Tech, Inc.
Trudy Bennett, USGS

Karen Blocksom, USEPA

Mark Brigham, USGS

Paul Capel, USGS

Ruth Chemerys, USEPA

Ross Clark, CA Coastal Commission
Chris Coburn, NOAA

Paul Currier, NH DES

Lyle Cowles, USEPA

Curtis Cude, OR DEQ

Jay Davis, SFEI

Jessie Denver, City of San José
Ryan Dupont, UT State University
Don Dycus, TVA

Sandy Eberts, USGS

Chris Faulkner, USEPA

Jessica Franks, USEPA

Jeff Frey, USGS

Art Garceau, IN DEM

Jim Harrington, CA DFG

Jim Harrison, USEPA

Chuck Hawkins, UT State University
Gretchen Hayslip, USEPA
Susan Holdsworth, USEPA
Lauren Imgrund, ALLARM
Susan Jackson, USEPA

Toni Johnson, USGS

Revital Katznelson, CA SWRCB
Leon Kauffman, USGS

Phil Kaufman, USEPA

Rob Kent, Environment Canada
Joseph Kerski, USGS

Stephen Kraemer, USEPA
Matthew Landon, USGS

Wayne Lapham, USGS
Fred Leslie, AL DEM
John Mack, OH EPA
Rob Malone, USDA
Ellen McCarron, FL DEP
Leslie McGeorge, NJ DEP
Lester McKee, SFEI
James Moring, USGS
Mark Munn, USGS

Mike Muse, USEPA
Bernard Nolan, USGS
Tony Olsen, USEPA

Robin O’Malley, H. John Heinz Ill Center for Science

Charlie Peters, USGS

Curtis Price, USGS

Teresa Rasmussen, USGS
Andy Rehn, CA DFG

Gayle Rominger, YSI

Ed Santoro, DRBC

Ken Schiff, SCCWRP
Lynette Seigley, IA DNR
Jeffrey Stam, USGS

John Stoddard, USEPA
James Stribling, Tetra Tech, Inc.
Ellen Tarquinio, USEPA
Cathy Tate, USGS

Peter Tennant, ORSANCO
lan Waite, USGS

Joan Warren, USEPA

David Whitall, NOAA

Dave Wolock, USGS

Chris Yoder, Midwest Biodiversity Institute
Tamim Younos, Virginia Tech
Faith Zerbe, DE Riverkeeper
Paula Zevin, USEPA

Andy Ziegler, USGS
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National Water Quality Monitoring Council

American Innovations

12112 Technology, Ste 100
Austin, TX 78727

512.249.3400 or 800.229.3404
fddsales@amerinnovations.com
http://www.amerinnovations.com/

Bay Area Clean Water Agencies
http://www.bacwa.org/

Campbell Scientific, Inc.

815 W 1800 N

Logan, UT 84321

435.753.2342

info@campbellsci.com
http://www.campbellsci.com/index.cfm

Cooperative Institute for Coastal and
Estuarine Environmental Technology
University of New Hampshire
Environmental Technology Building

35 Colovos Road

Durham, NH 03824
http://ciceet.unh.edu/

GFS Chemicals, Inc.

P.O. Box 245

Powell, OH 43065

877.534.0795 (U.S. and Canada)
740.881.5501 (International)
sales@gfschemicals.com
http://www.gfschemicals.com/

*Ground Water Protection Council
13308 N. MacArthur Blvd.
Oklahoma City, OK 73142
405.516.4972

http://www.gwpc.org/

IDEXX Laboratories, Inc.
One Idexx Drive

Westbrook, ME 04092
207.856.0300 or 800.548.6733
http://www.idexx.com/index.jsp

BONITGRINE Herw
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Aquatic Informatics, Inc.
210-1050 Homer St.

Vancouver, BC V6B 2W9
604.873.AQUA (2782)
info@aquaticinformatics.com
http://www.aquaticinformatics.com/

BioQuip Products

2321 Gladwick Street

Rancho Dominguez, CA 90220
310.667.8800
bginfo@bioquip.com
http://www.bioquip.com/default.asp

Chipotle Business Group, Inc.
121 W. Park Row Drive
Arlington, TX 76010
sevans@chipotlegroup.com

*Eureka Environmental

2113 Wells Branch Pkwy, Suite 4400
Austin, Texas 78728

512.302.4333
sales@eurekaenvironmental.com
http://www.eurekaenvironmental.com/

Gold Systems, Inc.

3330 South 700 East

Salt Lake City, Utah 84106
801.485.7445
http://www.goldsystems.com/

Hach Company

P.O. Box 389

Loveland, Colorado 80539-0389
800-227-4224
http://www.hach.com/

In-Situ, Inc.

221 East Lincoln Ave.

Fort Collins, CO 80524
800.446.7488 or 970.498.1500
sales@in-situ.com
http://www.in-situ.com/

*Astoria-Pacific International
P.0. BOX 830

Clackamas, OR 97015
503.657.3010 or 800.536.3111
sales@astoria-pacific.com

http://www.astoria-pacific.com/splash.html

*California State Water Resources
Control Board
http://www.swrcb.ca.gov/

City of San Jose
http://www.ci.san-jose.ca.us/

FTS Forest Technology Systems Ltd.
1065 Henry Eng Place

Victoria, BC

Canada V9B 6B2

800.548.4264 or 250.478.5561
info@FTSInc.com
http://www.ftsinc.com/

*Greenspan Analytical

1195 Airport Rd

Lakewood, New Jersey 08701
732.364.7800
http://www.greenspan.com.au/

Hydro Scientific West, Inc.

13135 Danielson Street, Suite #207
Poway, CA 92064

858.486.8825
info@hydroscientificwest.com
http://www.hydroscientificwest.com/

JBS Energy, Inc.

311 D Street

West Sacramento, CA 95605
916.372.0534
jbs@jbsenergy.com
http://www.jbsenergy.com/

* This denotes those organizations that generously provided travel support for volunteer
monitoring and watershed program coordinators.
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Lakes Consulting

42 Seabreeze Rd.
Devonport, Auckland

New Zealand 1309

Ph/Fax (Int.) ++649-445-7561
lakescon@xtra.co.nz
http://www.lakewatch.net/

National Ground Water Association
601 Dempsey Road

Westerville, OH 43081-8978
800.551.7379 or 614.898.7791
ngwa@ngwa.org
http://www.ngwa.org/

ROM Communications, Inc.
12705 65th Street NW
Edmonton, A.B.

CANADA, T5A 0z4
877.860.3762 or 250.860.3762
info@romcomm.com
http://www.romcomm.com/

Solinst Canada, Ltd.

35 Todd Rd.

Georgetown, Ontario

Canada L7G 4R8

800.661.2023 or 905.873.2255
instruments@solinst.com
http://www.solinst.com/index2.html

Tennessee Valley Authority
1101 Market St.
Chattanooga, TN 37402-2801
423.751.0011
http://www.tva.gov/

US Environmental Protection
Agency Office of Environmental
Information
http://www.epa.gov/oei/

US Geological Survey

National Water-Quality Assessment
Program
http://water.usgs.gov/nawqa/

Utility Systems Science & Software
2101 E. 4th Street, Suite 130A

Santa Ana, CA 92705

714.542.1004
mark.serres@uscubed.com
http://www.uscubed.com/usss/

YS|, Inc.

1725 Brannum Lane

Yellow Springs, OH 45387
937.767.7241
environmental@ysi.com
http://www.ysi.com/index.html

*LaMotte Company

P.O. Box 329

802 Washington Avenue
Chestertown, MD 21620
410.778.3100 or 800.344.3100
mkt@lamotte.com
http://www.lamotte.com/

National Water Quality Monitoring
Council
http://water.usgs.gov/wicp/acwi/monitoring/

RTI International

701 13th Street NW, Ste 750
Washington, DC 20005
202.728.2080
http://www.rti.org/

Teledyne ISCO

4700 Superior Street

Lincoln, NE 68504
404.464.0231 or 800.228.4373
iscolnfo@teledyne.com
http://www.isco.com/

Tetra Tech, Inc
http://www.tetratech.com/

US Environmental Protection Agency
Office of Water
http://www.epa.gov/OW/index.html

US Geological Survey
NWISWeb
http://waterdata.usgs.gov/nwis

Water Environment Federation
http://www.wef.org/Home

Methods & Data Comparability Board
http://wi.water.usgs.gov/methods/

NOAA National Centers for Coastal
Ocean Science

1305 East West Highway, Rm 8110
Silver Spring, MD 20910

301.713.3020
nccos.webmaster@noaa.gov
http://www.nccos.noaa.gov/welcome.html

Schlumberger Water Services

460 Phillip Street, Suite 101

Waterloo, Ontario

Canada N2L 5J2

519.746.1798
http://www.slb.com/content/services/additi
onal/water/index.asp

Teledyne RD Instruments
9855 Businesspark Avenue
San Diego, CA 92131-1101
858.693.1178
rdi@teledyne.com
http://www.rdinstruments.com/

US Environmental Protection Agency
Environmental Technology Verification
Program
http://www.epa.gov/etv/index.html

US Geological Survey
http://www.usgs.gov/

*USDA-CSREES Volunteer Water
Quality Monitoring National
Facilitation Project
http://www.usawaterquality.org/volunteer/

WET Labs

P.O. Box 518

Philomath, OR 97370
541.929.5650

sales@wetlabs.com
http://www.wetlabs.com/index.html

* This denotes those organizations that generously provided travel support for volunteer
monitoring and watershed program coordinators.
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Sunday, May 7

8:00 - 1:00;
12:00 - 5:00

9:00 - 4:00
10:00 - 3:00
12:00 - 5:00
12:00- 7:00

2006 NATIONAL MONITORING CONFERENCE AGENDA

Field Trip: USGS Polaris Research Vessel Cruises - morning and afternoon trips (Meet at main entrance to Convention Center on 1st floor)

Field Trip: Monterey Aquarium & “Walk ‘n Talk” with the Monterey Bay National Marine Sanctuary (Meet at main entrance to Convention Center on 1st floor)

Field Trip: Roaring Camp Railroad (Meet at main entrance to Convention Center on 1st floor)

Registration in Ballroom Concourse
Exhibitor Set-Up (Exhibit Hall 1)

Monday, May 8

7:00 - 8:00

Concurrent
Session A

8:00-10:30

10:30 - 11:00
11:00 - 12:30

12:30-1:30

Breakfast in Exhibit Hall 1, Registration in Ballroom Concourse

Meeting Room C2

\WORKSHOP: Words
and Water Quality:
Effective Communica-
tion Through Better
Publications

Facilitators: Eleanor Ely,
The Volunteer Monitor;
Abby Markowitz, Tetra
Tech, Inc.

Meeting Room A4

\WORKSHOP: Critical
Elements of a Bioas-
sessment Program
for State & Tribal
Monitoring

Facilitators: Michael
Barbour, Tetra Tech, Inc.;
Chris Yoder, Midwest
Biodiversity Institute

Break - Refreshments in Exhibit Hall 1

Meeting Room C1

WORKSHOP: Data to
Action: Empowering
Citizens through the
Acquisition and Under-
standing of Monitoring
Data

Facilitators: Candie
Wilderman and Lauren
Imgrund, ALLARM;
Faith Zerbe, Delaware
Riverkeeper

Opening Plenary and EJF Award Presentation (Ballrooms A1, 2, 7, 8)

Meeting Room A3

SHORT COURSE: As-
sessing Ground Water
Vulnerabhility through
Statistical and Mecha-
nistic Methods

Trainers: Sandy Eberts,
Leon Kauffman, Bernard
Nolan, Matthew Landon,
and Jeffrey Starn, USGS;
Stephen Kraemer and
Mike Muse, USEPA; Rob
Malone, USDA

\Welcome to the 2006 National Monitoring Conference, David Tucker, Conference Chair
\Welcome to San José: Capital of Silicon Valley, John Stufflebean, Director, Environmental Services, City of San Jose
Introduction to the 2006 Conference, Linda Green, Conference Chair
The National Water Quality Monitoring Network for U.S. Coastal Waters and their Tributaries, Charles Spooner & Gail Mallard, NWQMC Co-Chairs

Keynote Speaker - Monitoring Networks: Connecting for Clean Water, Mr. Terry Tamminen, Special Assistant to the Governor of California
Presentation of the Elizabeth J. Fellows Award, Linda Green, Conference Chair
Charge to Conference Participants, Jeffrey Schloss, Conference Chair

Lunch in Exhibit Hall 1

2006 National Monitoring Conference-San José, CA-AGENDA
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Meeting Room C3

WORKSHOP: Using U.S.
Geological Survey
Spatial Data to Ana-
lyze Water Quality

Facilitators: Curtis Price,
Joseph Kerski, and
Sandy Williamson, USGS

Meeting Room C4

\WORKSHOP: Prob-
ability Survey Design
for Aquatic Resources
using R Statistical
Software

Facilitator: Tony Olsen,
USEPA




Monday, May 8

Concurrent
Session B

1:30 - 3:00

1:35-1:55

1:55-2:15

2:15-2:35

2:35-2:55

3:00-3:30

Meeting Room A5

Measurement Perfor-
mance I: Program-
wide Considerations

Moderator: Karen
Blocksom

Elements for a Suc-
cessful Low-Level
National Scale VOC
Assessment, David
Bender, USGS

Lessons Learned in
National Park Service
Vital Signs Long Term
Monitoring Program,
Roy Irwin, National Park
Service

Meeting Program-
matic Data Quality
Objectives through a
Standardized Verifica-
tion and Validation
System and Data
Management, Beverly
van Buuren, San Jose
State University Founda-
tion, Moss Landing
Marine Labs

Challenges of Con-
ducting Analytical
Chemistry in Environ-
mental Matrices or
Why is my Blank not
Blank?, Meg Sedlak,
San Francisco Estuary
Institute

Meeting Room A6

Perspectives on

the Nation’s Water
Quality: Findings,
Implications, & Future
Directions |

Moderator: Robin
0'Malley

Pesticides in the
Nation's Streams
and Ground Water,
1992-2001, Rob-
ert Gilliom, USGS

Nutrients in the
Nation's Streams and
Groundwater, 1992-
2001, Neil Dubrovsky,
USGS

The National Coastal
Assessment: Results,
Lessons Learned and
Future Directions,

Kevin Summers, USEPA

Perspectives on the
State of the Nation's
Waters, Robin 0'Malley,
The H. John Heinz lll
Center for Science,
Economics and the
Environment

Break - Refreshments in Exhibit Hall 1

Meeting Room A3

Monitoring & Manag-
ing Ground Water
Resources at Multiple
Scales

Moderator: David
Wunsch

The Fall and Rise of an
Aquifer—Stakeholders
Unite to Conserve and
Monitor the Sparta
Aquifer in South Ar-
kansas, David Freiwald,
USGS

Proposed Na-

tional Ground Water
Monitoring Program,
Beverly Herzog, lllinois
State Geological Survey

The Need for Renewed
Emphasis on State,
Tribal and Federal
Ground-Water Protec-
tion Programs, Mike
Wireman, USEPA Region
8

Developing a Ground
Water Monitoring
Strategy for Half the
Cost - Literally, David
Wunsch, New Hampshire
Geological Survey

2006 National Monitoring Conference-San José, CA-AGENDA

Meeting Room A4

Use of Ancillary Data
and GIS Tools to Inter-
pret Water Quality

Moderator: Curtis Price

Characterizing

the Landscape for
Water-Quality Data
Analysis: Methods and
Implementation, Curtis
Price, USGS

Characterizing the
Landscape for Water-
Quality Assessment:
Linking tabular county
data on agricultural
nutrient and pesticide
applications to spatial
land cover data to esti-
mate nutrient and pesti-
cide use in watersheds
and ground water study
areas, Gail Thelin, USGS

The use of remotely-
sensed and GIS-derived
variables to character-
ize urbanization in the
National Water-Quality
Assessment program,
James Falcone, USGS

StreamStats: A Web-
based application

for estimating basin
characteristics and
streamflows, Alan Rea,
USGS
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Meeting Room C2

Monitoring in the
Shadow of the Golden
Gate

Moderator: Jessie
Denver

Sustaining a Re-
gional Water Quality
Monitoring Program:
The Lessons from
San Francisco Bay,
Michael Connor, San
Francisco Estuary
Institute

Monitoring metals in
San Francisco Bay:
Quantification of tem-
poral variations from
hours to decades, Ar-
thur Flegal, University of
CA, Santa Cruz

Science, consen-

sus and monitoring
strategies: the art of
revising a long-term
benthic monitoring
program, Heath-

er Peterson, CA Dept. of
\Water Resources

Adapting an Ambient
Monitoring Program
to the Challenge of
Managing Emerging
Pollutants in the San
Francisco Estuary,
Rainer Hoenicke, San
Francisco Estuary
Institute

Meeting Room C4

Pesticides in Midwest-
ern Streams: Monitor-
ing Strategies & Recent
Results

Moderator: Lyle Cowles

Glyphosate concentra-
tions in various hydro-
logical compartments
of a small watershed
in east-central Indiana,
Nancy Baker, USGS

Monitoring Pesticides
in lowa’s Waters, Mary
Skopec, IA Dept. of
Natural Resources

Assessment of
Nutrients and Selected
Organic contaminants
in Small Streams in
the Midwestern United
States, 2004, James
Stark, USGS

Trends in diazinon and
other urban pesticides
in stream samples from
the northeastern United
States, 1993-2004,
Patrick Phillips, USGS

Meeting Room C3

Using & Developing
Wa Indices

Moderator: Curtis Cude

Creative Outreach:
Solving the Conun-
drum of Using Vol-
unteer Water Quality
Data as a Meaningful
Source of Information,
Amanda Ross, Lower
Colorado River Authority,
Colorado River Watch
Network

Anthropogenic
Impacts to Fish As-
semblages in Northern
New Jersey Streams,
Leslie McGeorge, NJ
Dept. of Environmental
Protection

Effects of hydrologic
factors on ecological
conditions of streams
in the northeast-

ern United States,
Jonathan Kennen, USGS

Assessment of
Aquatic Biological
Communities along a
Gradient of Urbaniza-
tion in the Willamette
Valley Ecoregion and a
Predictive Application
to Unsampled Sites,
lan Waite, USGS Oregon
\Water Science Center

Meeting Room C1

\WORKSHOP: Getting
Started in Volunteer
Monitoring

Facilitators: Linda Green,
URI Watershed Watch;
Danielle Donkersloot,
NJ Watershed Watch
Network




Monday, May 8

Concurrent
Session C

3:30 - 5:00

3:35-3:55

3:55-4:15

4:15-4:35

4:35 - 4:55

5:00 - 7:00

Meeting Room A5

Measurement Per-
formance II: Field &
Analytical Assess-
ment

Moderator: Tamim
Younos

Uncertainty in Mea-
sured Streamflow and
Water Quality Data
for Small Watersheds,
Daren Harmel, USDA
ARS

Automated Valida-
tion and Grading of
Aquatic Time Series
Using a Probabilistic
Parity Space Method,
Touraj Faramand,
Agquatic Informatics Inc.

Pre-mobilization

Error Checks of
Multi-parameter Field
Instruments: One Way
of Promoting Service-
wide Consistency

in a Water Quality
Monitoring Program,
Peter Penoyer, National
Park Service

RPD Between Suc-
cessive Measure-
ment: A Simple But
Neglected Tool for
Assessing Monitoring
Well Data Quality,
Bruce Castle, Erler &
Kalinowski, Inc.

Meeting Room A6

Perspectives on

the Nation’s Water
Quality: Findings,
Implications, & Future
Directions Il

Moderator: Donna Myers

A National Surveil-
lance Study on
Priority Pesticides

in Canadian Aquatic
Ecosystems, Janine
Murray, Environment
Canada, National Water
Research Institute

Trends in Metals

and Hydrophobic
Organic Contami-
nants in Urban and
Reference Lake
Sediments Across the
United States, 1970 to
2001, Peter Van Metre,
USGS

Volatile Organic
Compounds in Ground
Water and Drink-
ing-Water Supply
Wells, John Zogorski,
USGS

Assessing the
Ecological Conditions
of the Great Rivers

of the Central United
States, Brian Hill, USEPA

Exhibit and Poster Reception (Exhibit Hall 1)
This reception will kick off the networking with our long list of outstanding Exhibitors and Sponsors. This is also a prime opportunity to visit with our Poster Presenters.

Meeting Room A3

Monitoring Drinking
Water & Sources of
Supply

Moderator: Gil Dichter

Water quality monitor-
ing of the Cambrian-
Ordovician aquifer
system in lowa and
lllinois, Kimber-

lee Barnes, USGS

Assessment of Shal-
low Ground-Water
Quality in Agricultural
and Urban Areas With-
in the Arid and Semi-
arid Western United
States, Angela Paul, NV
Water Science Center

Development of a
Source Water Quality
Monitoring Protocol
for First Nations in
Canada, Rob Phillips,
Environment Canada

Application of filtra-
tion-based lumines-
cence method for
rapid monitoring of
microbial contamina-
tion in water, Carmen
Dumas, Ann Arbor Water
Treatment Service Unit

2006 National Monitoring Conference-San José, CA-AGENDA

Meeting Room A4

Designing Watershed
Assessments

Moderator: LeAnne Astin

Critical Evaluation of
Waterbody Assess-
ment Processes,
Lindsay Griffith, Brown and
Caldwell

Whatever Happened
to Pollution Surveys?
The Case for Intensive
River Segment Survey
Designs, Chris Yoder,
Midwest Biodiversity In-
stitute

Combining Dynamic
Assessments with
Traditional Monitoring
Approaches to Improve
Understanding of NPS
Pollution Impacts,
William Stringfellow,
University of the Pacific

Introducing NHDPlus!
— A Tool for Watershed
Planning, Richard Moore,
USGS
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Meeting Room C2

Innovative Approach-
es for Developing
Nutrient TMIDLs

Moderator: Jim Laine

The Northeast AVG-
WLF: A Watershed
Scale Model to
predict Sediment and

Nutrient Transport, Re-

becca Weidman, New
England Interstate Water
Pollution Control Com-
mission

Modeling to Support
the Development of
Nutrient TMDLs in
Baltimore Harbor,
Miao-Li Chang, MD
Dept. of the Environment

Nutrient TMDLs for
the Cahaba River Wa-
tershed, Chris Johnson,
AL Dept. of Environmen-
tal Management

Supporting nutrient
criteria development
nationwide: Web
application & Techni-
cal REQuest System
(T-REQS), Jeroen Ger-
ritsen, Tetra Tech, Inc.

Meeting Room C4

Making it Work: De-
signing Your Volunteer
Monitoring Strategy

Moderator: Bridget Hoover

Designing Your Moni-
toring Plan: Linking
Citizen Monitoring and
Data Use, Angie Becker
Kudelka, Minnesota
Waters

The Nuts and Bolts of
a Volunteer Monitoring
Day, Diane Cross, South
Yuba River Citizens League

The Study Design - The
Game Plan Behind
Successful Monitor-
ing Strategies and
Effective Data Use,
Cheryl Snyder, PA Dept.
of Environmental Protec-
tion

Monitoring - Just Do IT,
Baywatchers: 14 years,
QA data, Improved
understanding, Being
creative. The Coalition
for Buzzards Bay
Citizen's Water Quality
Monitoring Program,
Tony Williams, The Coali-
tion for Buzzards Bay

Meeting Room C3

Seeing Your Way
Through Turbidity
Monitoring

Moderator: Faith Zerbe

Water Quality Impair-
ment from Roadway
Run-off: Character-
izing Fine Particles,
Peter Green, University of
California, Davis

A Comparison of
Ocular Turbidity In-
struments for Shallow
Waters, Robert Carlson,
Kent State University

Transparency tube

as a surrogate for
turbidity and suspend
solids in rivers and
reservoirs, Nicole Reid,
Michigan State Univer-
sity Extension

Gaining Clarity on
Transparency Mea-
surements, Jeffrey
Schloss, University of
New Hampshire Coop-
erative Extension

Meeting Room C1

SHORT COURSE: Statis-
tical Tools for Support-
ing the Development
of a Multi Metric Index
(MMI) for Macroinver-
tebrate Communities

Trainer: John Stoddard,
USEPA




Tuesday, May 9

7:00 - 8:00

Concurrent
Session D

8:00-9:30

8:05-8:25

8:25 - 8:45

8:45 - 9:05

9:05-9:25

9:30-10:30

Breakfast in Exhibit Hall 1, Registration in Ballroom Concourse

Meeting Room A1

The National Water
Quality Monitoring
Network for U.S.
Coastal Waters and
their Tributaries

Session Topic:
Integrating Atmospheric
Deposition

Connecting atmo-
spheric deposition to
coastal water quality,
Hans Paerl, UNC Chapel
Hill

Strategy for linking
the atmospheric
deposition network to
the proposed national
water quality monitor-
ing network, Mark
Nilles, USGS

Atmospheric mercury
monitoring: existing

framework and tech-
nical challenges, TBN

Open discussion facili-
tated by David Whitall,
NOAA

Meeting Room A2

Tiered Aquatic Life
Uses: Conceptual
Models & Develop-
ment Strategies

Moderator: Susan
Jackson

The Biological
Condition Gradi-

ent and Tiered
Aquatic Life Uses,
Susan Davies, State of
Maine

Rule-based models
for uniform as-
sessments on the
Biological Condition

Gradient, Jeroen Gerrit-

sen, Tetra Tech, Inc.

ADEM'’s Monitoring
Strategy for Streams
and Rivers: Develop-
ment and Testing

of a Human Distur-
bance Gradient in
the Alabama, Coosa,
and Tallapoosa River
Basins, Lisa Huff, AL
Dept. of Environmental
Management

Key Issues and
Underlying Concepts
in Use Attainability
Analyses for Aquatic

Life Designated Uses,

Chris Yoder, Midwest
Biodiversity Institute

Meeting Room A3

Making the Connec-
tions Between Surface
and Ground Water

Moderator: Gil Dichter

Making the Connec-
tions Between Surface
Water and Ground
Water, Pixie Hamilton,
USGS

Importance of
ground-water flow and
travel time on nitrogen
loading from an agri-
cultural basin in Con-
necticut, John Mullaney,
USGS

Predicting the Occur-
rence of Nutrients and
Pesticides during Base
Flow in Nontidal Head-
water Streams of the
Mid-Atlantic Coastal
Plain, Anne Neale,
USEPA ORD NERL

Hydrologic controls on
nutrient and pesticide
transport through

a small agricultural
watershed, Morgan
Creek, Maryland, USA,
Michael Brayton, USGS

Quick Break (refreshments in Exhibit Hall 1) followed by Poster & Exhibit viewing
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Meeting Room A4

Monitoring to Meet
Many Objectives

Moderator: Joan Warren

South Carolina Surface
Water Monitoring: Dif-
ferent Designs for Dif-
ferent Objectives, David
Chestnut, SC Dept. of
Health and Environmental
Control

Key Considerations in
Monitoring Design, Lyle
Cowles, USEPA Region 7

Water quality monitor-
ing designs for multiple
objectives and spatial
scales: an evaluation
based on detection of
expected and actual
impairment, John Hunt,
University of California,
Davis

Essentials of specifi-
cation of information
needs, Jos G. Timmer-
man, Institute for Inland
Water Management and
Waste Water Treatment
(RIzA)
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Meeting Room A5

Evaluating the Effects
of Agriculture on
Water Quality |

Moderator: Paul Capel

Transport of Agri-
cultural Chemicals:
Mass Budget

Approach, Kathleen Mc-

Carthy, USGS

Transport of Agri-
cultural Chemicals:
Atmosphere to Land
Surface, Michael Ma-
jewski, USGS

Transport of Agri-
cultural Chemicals:
Tile drains to surface
water, Wesley Stone,
USGS Water Resources
Division

Pesticide and nutrient
behavior in a karst
watershed located in
southeastern Minne-
sota, Paul Wotzka, MN
Dept. of Agriculture

Meeting Room A6

Making it Work:
Starting & Sustaining
Volunteer Monitoring
Programs

Moderator: Erick Burres

What the Heron Sees,
Jean-Ann Moon, Marshall
County Retired and Senior
Volunteer Program

Communication is

Key to Sustaining
Long-Term Volunteer
Water Quality Monitor-
ing Programs, Jacob
Apodaca, Lower Colorado
River Authority

Involving Volun-

teers Beyond Water
Monitoring, Gayla Stock,
Houston-Galveston Area
Council

Capture, care

and feeding of
volunteers, Dwight Hol-
ford, Upper Putah Creek
Stewardship

Meeting Room A7

Monitoring BMPs:
Baselines & Strate-
gies to Assess Resto-
ration Efforts

Moderator: Lester
McKee

Effects of Multi-
scale Environmental
Characteristics on
Agricultural Stream
Biota in the Midwest-

ern USA, Julie Berkman,

USGS

Protocols for the Eval-
uating the Effects of
Land-use Patterns and
Runoff Management
on Urban Streams,
Christine Rohrer, Colo-
rado State University

Assessing Rain
Garden Effectiveness,
Brooke Asleson, Univer-
sity of Minnesota

Open discussion and
Q&A

Meeting Room C3

SHORT COURSE: Uses
of Real-Time Data: Ca-
pabilities, Limitations,
Applications, Costs, &
Benefits

Trainers: Andy Ziegler,
Trudy Bennett, and Teresa
Rasmussen, USGS




Tuesday, May 9

Concurrent
Session E

10:30-12:00

10:35-10:55

10:55-11:15

-11:35

-11:55

12:00 - 1:30

Meeting Room A1

Strength in Numbers:
Monitoring Councils
at Work

Moderator: Charlie
Peters

The Pacific North-
west Aquatic Moni-
toring Partnership: A
Forum For Regional
Coordination, Jennifer
Bayer, USGS

Interagency Monitor-
ing Coordination: The
Oregon Plan Monitor-
ing Team, Gregory
Pettit, OR Dept. of
Environmental Quality

Development of

the Florida Water
Resource Monitor-
ing Atlas, Joe King, FL
Dept. of Environmental
Protection

Sustaining Long Term
Regional Coordinated

Monitoring Programs,

Todd Running, Houston-
Galveston Area Council

Lunch in Exhibit Hall 1

Meeting Room A2

An Overview of the
National Wadeable
Streams Assessment

Moderator: Susan
Holdsworth

National Stream and
River Assessment
Monitoring Design,
Anthony Olsen, USEPA
NHEERL

Defining Least-Im-
pacted Reference
Condition for the
National Wadeable
Streams Assessment,
Alan Herlihy, Oregon
State University

Process for develop-
ing a Macroinver-
tebrate Index of
Biotic Integrity for the
Wadeable Streams
Assessment, John
Stoddard, USEPA

National Assessment
of the Condition of
Wadeable Streams

in the Conterminous
U.S., Steven Paulsen,
USEPA

Meeting Room A3

Assessing Ground
Water Vulnerability
Through Mechanistic
Methods |

Moderator: Wayne
Lapham

Proposed Tools and
Approach for Ground-
Water Vulnerability
Assessment Using a
Geographic Informa-
tion System and
Simulation Modeling,
Jack Barbash, USGS

Basin-scale assess-
ment of transport of
water and agricultural
chemicals through
the unsaturated zone,
Richard Webb, USGS

Conceptual Frame-
work for evaluating
the impact of inactive
wells on commu-

nity water supplies,
Rick Johnson, Oregon
Health & Science Uni-
versity

Comparison of intrinsic
susceptibility of
public-supply wells to
contamination among
selected regional aqui-
fer systems, Leon Kauff-
man, USGS

2006 National Monitoring Conference-San José, CA-AGENDA

Meeting Room A4

Remote Sensing & GIS-
Enhanced Monitoring &
Analysis

Moderator: Jim Harrison

Using the National
Hydrography Dataset
Plus for drainage area
delineation and site
matching, Kirsten Cass-
ingham, USGS NC Water
Science Center

New NHD Tools for
the Evaluation of
Watershed Condition
and Management
Performance, William
Cooter, RTI International

GIS and Remote Sens-
ing Applications In The
Hydropolitics of Sub-
Saharan Africa: The
Case of Multinational
Management of River
Niger Basin of West
Africa, Edmund Merem,
Jackson State University

Incorporating remote
sensing into an ambient
monitoring strategy,
Mary Anne Nelson, ID
Dept. of Environmental
Quality
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Meeting Room A5

Evaluating the Effects
of Agriculture on
Water Quality Il

Moderator: Paul Capel

Transport of Agri-
cultural Chemicals:
Unsaturated Zone to
Ground Water to Sur-
face Water, San Joa-
quin Valley, California,
Joseph Domagalski,
USGS

Linking Ground Water
Age and Chemistry
Data Along Flow
Paths: Implications
for Trends and Trans-
formations of Nutri-
ents and Pesticides,
Anthony Tesoriero, USGS

Transport of Agri-
cultural Chemicals:
Estimating Lag Times
in Different Hydro-
logic Environments,
David Wolock, USGS

Effective Policy Based
on Sparse Data:
TMDLs in the San
Joaquin River Basin,
California, Leslie Grob-
er, CA Regional Water
Quality Control Board,
Central Valley Region

Meeting Room A6

Assessing Coastal
Watersheds

Moderator: Mike Mc-
Donald

Nitrogen and Phos-
phorus Loadings to the
Neuse and Pamlico
River Estuaries, North
Carolina, Jerad Bales,
USGS

Monitoring Wetlands in
California, Joshua Col-
lins, San Francisco Estuary
Institute

Assessing the Health of
National Park Service
Southeast Coastal Wa-
ters Using the United
States Environmental
Protection Agency’s
National Coastal As-
sessment Protocols,
Joe DeVivo, National Park
Service

NOAA's National
Estuarine Research
Reserve's System
Wide-Monitoring Pro-
gram: Over 10 years of
developing capabilities,
applications, and ex-
pansions, Susan \White,
NOAA National Estuarine
Research Reserve

Meeting Room A7

E. coli: Comparability
of Methods & Rapid
Detection

Moderator: Eleanor Ely

Comparing E. coli
Results Analyzed by
Colilert® and Mem-
brane Filtration Tech-
niques, Samuel Dinkins,
Ohio River Valley Water
Sanitation Commission

Volunteer Monitoring
of E. coli in Upper
Midwest Streams: A
Comparison of Meth-
ods and Preferences,
Kristine Stepenuck,
University of WI-Exten-
sion, WI Dept. of Natural
Resources

Development of Rapid
QPCR Approaches for
Measurement of E.
coli and Enterococ-
cus in Environmental
Waters: The Future
for Routine Monitor-
ing?, Rachel Noble, UNC
Chapel Hill

IMS/ATP rapid method
for the determination
of E. coli concentra-
tions in recreational
waters, Rebecca
Bushon, USGS

Meeting Room C3

\WORKSHOP: Building
Credibility: Quality
Assurance & Quality
Control for Volunteer
Monitoring Programs

Facilitators: Elizabeth
Herron, URI Watershed
Wiatch; Ingrid Harrald,
Cook Inlet Keeper




Tuesday, May 9

Concurrent
Session F

1:30-3:00

1:35-1:55

1:55-2:15

2:15-2:35

2:35-2:55

3:00-3:30

Meeting Room A1

The National Water
Quality Monitoring
Network for U.S.
Coastal Waters and
their Tributaries

Session Topic: Estuar-
ies—Water Quality
Monitoring in San
Francisco Bay

Estuaries component
of the Network,
Jawed Hameedi, NOAA

Lessons from three
decades of monitoring
in San Francisco Bay,
James Cloern, USGS

San Francisco Bay
Regional Monitoring
Program, Jay Davis,
San Francisco Estuary
Institute

Open discussion
facilitated by TBN

Meeting Room A2

Evaluating the Effects
of Urbanization on
Water Quality |

Moderator: lan Waite

Effects of Urban-
ization on Stream
Ecosystems:
Overview and Study
Design of the U.S.
Geological Survey's
Urban Stream Studies,
Cathy Tate, USGS

Ecological responses
of streams to urban-
ization: A review of
results from the U.S.
Geological Survey's
urban streams stud-
ies, Thomas Cuffney,
USGS

Identifying the
changes to stream
condition caused by
urbanization, and
how modeling the re-
sponses can be used
to improve ecological
risk characterizations,
James Coles, USGS

Modeling Urban
Landscape Patterns
and their Effects on
Aquatic Ecosystems,
Marina Alberti, University
of Washington

Break - Refreshments in Exhibit Hall 1

Meeting Room A3

Assessing Ground
Water Vulnerability
Through Mechanistic
Methods Il

Moderator: Wayne
Lapham

Application of Ground
Water Dating Tech-
niques for Evaluating
the Susceptibil-

ity of Aquifers and
Public-Supply Wells
to Contamination,
Sandra Eberts, USGS

Evaluating uncertainty
in areas contributing
recharge to wells for
water-quality network
design, Jeffrey Starn,
USGS

Use of Multiple Trac-
ers and Geochemical
Modeling to Assess
Vulnerability of a Pub-
lic Supply Well in the
Karstic Upper Floridan
Aquifer, Brian Katz,
USGS

Depth-Dependent
Sampling to Determine
Source Areas and
Short-Circuit Pathways
for Contaminants to
Reach Public Supply
Wells, High Plains
Aquifer, York, Nebras-
ka, Matthew Landon,
USGS

2006 National Monitoring Conference-San José, CA-AGENDA

Meeting Room A4

Real-Time Monitoring I:
Applications & Program
Case Studies

Moderator: Tamim Younos

Integrating a Con-
tinuous Water Quality
Monitoring Network
into Texas’ Surface Wa-
ter Quality Monitoring
Program, Jill Csekitz, TX
Commission on Environ-
mental Quality

Continuous in-stream
monitoring to measure
and estimate water-
quality concentrations,
densities, and loads,
Andrew Ziegler, USGS

A Real-Time Water
Quality Monitoring
Network for Investigat-
ing the Strengths and
Weaknesses of Exist-
ing Monitoring Tech-
niques, David Stevens,
Utah State University

Monitoring Surface-
Water-Quality in the
Tongue River Water-
shed of Montana and
Wyoming, Stacy Kinsey,
USGS

26

Meeting Room A5

State Experiences in
Probabilistic Monitor-
ing

Moderator: Art Garceau

Pennsylvania’s Ap-
plication of Probabil-
ity-Based Sampling,
Tony Shaw, PA Dept. of
Environmental Protection

Probabilistic
Monitoring in Virginia:
Experiences from

the First Five Years,
Lawrence Willis, VA
Dept. of Environmental
Quality

Idaho’s experience
with random design
using NHD: intermit-
tent streams and
other considerations,
Mary Anne Nelson, 1D
Dept. of Environmental
Quality

Utility Of Probability-
Based Survey Design
for Tracking Fish
Species of Interest,
Matt Combes, MO Dept.
of Conservation

Meeting Room A6

Assuring Credible
Volunteer Data

Moderator: Jim Harrington

QA/QC and QAPP: How
to get professional
quality data from a
volunteer program,
Ingrid Harrald, Cook Inlet
Keeper

What is Represen-
tativeness, and Why
are We Confused?,
Revital Katznelson, CA
State Water Resources
Control Board

Evaluation of the New
York City Watershed
Hudson Basin River
Watch Volunteer Moni-
toring Pilot Project,
Heather Clark Dantzker,
The Community Science
Institute, Inc., Cornell
University

Experiences in monitor-
ing, Eric Russell, Surfrider
Foundation

Meeting Room A7

Stormwater Monitor-
ing: When It Rains It
Pours

Moderator: Dan Rad-
ulescu

First Flush Volunteers
Do it in the Dark, Bridg-
et Hoover, Monterey

Bay National Marine
Sanctuary

Monitoring of prior-
ity toxic pollutants in
Highway Stormwater
Runoff, Peter Green,
University of California,
Davis

Monitoring and
Analytical Issues For
BMP Performance
Evaluation, Hong Lin,
CDS Technologies

Evaluation of water
quality monitoring
data at the local level,
a reality check, Jeff
Hieronymus, Charlotte
Storm Water Services

Meeting Room C3

\WORKSHOP: Bioas-
sessment Method
Performance and
Comparability, Part 1

Facilitators: Laura
Gabanski, USEPA; Jerry
Diamond, Tetra Tech, Inc.




Tuesday, May 9

Concurrent
Session G

3:30-5:00

3:35-3:55

3:55-4:15

4:15-4:35

4:35 - 4:55

Meeting Room A1

Monitoring for the
Prevention & Cleanup
of Toxics

Moderator: Ed Santoro

Monitoring mercury in
biosentinel fish in San
Francisco Bay, Ben
Greenfield, San Fran-
cisco Estuary Institute

Recovery and
Monitoring Chal-
lenges with Water
Quality Issues in
New Orleans during
Hurricane Katrina
Recovery Operations,
William Roper, George
Mason University

The Regional Bypass
WorkGroup—A Suc-
cessful Application of
Water Quality Predic-
tion and Interagency
Communication,
Charles Dujardin, Hydro-
Qual, Inc.

Combining prediction
and monitoring for
reduction of toxics:
the Lake Michigan
Mass Balance Study,
Glenn Warren, USEPA

Meeting Room A2

Evaluating the Effects
of Urbanization on
Water Quality Il

Moderator: Cathy Tate

You're standing on it!
Parking lot sealcoat
and urban PAHs,
Barbara Mahler, USGS

City of Austin bio-
logical studies on the
toxicity and effects of
coal tar sealants on
stream communities,
Mateo Scoggins, City of
Austin

Assessing the Effects
of Urban Land Use on
Stream Ecosystems:
Integrating Chem-
istry, Toxicity Test,
and CYP1A1 Gene
Activation Data from
Extracts of Semiper-
meable Membrane
Devices, \Wade Bryant,
USGS

Pesticides in urban
settings—Use of

a Pesticide Toxic-

ity Index to evaluate
potential toxicity of
stream water samples
to macroinverte-
brates, Karen Riva-Mur-
ray, USGS

Meeting Room A3

Assessing Ground
Water Vulnerability
through Mechanistic
Methods Il

Moderator: Ryan Dupont

Groundwater Age as a
Predictive Tool for Wa-
ter Quality Monitoring,
Jean Moran, Lawrence
Livermore National
Laboratory

Simulation of Short
Circuit Flow Paths
and Transient Condi-
tions to Understand
Vulnerability of Public
Supply Wells to Con-
tamination in the High
Plains Aquifer, York,
Nebraska, Brian Clark,
USGS

GAMA Special Studies
on Nitrate in Cali-
fornia Groundwater,
Bradley Esser, Lawrence
Livermore National
Laboratory

Understanding agricul-
ture-related trends in
ground-water quality
in the Western Lake
Michigan Drainages,
Wisconsin, David Saad,
USGS

2006 National Monitoring Conference-San José, CA-AGENDA

Meeting Room A4

Harnessing the Beast:
Managing Complex
Data Sets

Moderator: Ellen Mc-
Carron

Arkansas Monitoring
Data Assessment Pro-
gram (AMDAP) Using
the Segment Evaluation
Spreadsheet (SEGEVAL.
XLS), Jessica Franks,
USEPA Region 6

Managing Monitoring
Data from Many Sourc-
es: A New Hampshire
Experience, Deb Soule,
NH Dept. of Environmental
Services

Expanding Water
Quality Assessments
beyond the Realm

of ‘Impairments’ and
into a Tool Useful to
Watershed Managers
at the Local Level,

Ken Edwardson, State of
New Hampshire

Vital Signs Water Qual-
ity Data Management
in the National Park
Service, Dean Tucker,
National Park Service
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Meeting Room A5

Monitoring for Trends

Moderator: Tony Qlsen

The Regional Ken-
dall Test for Trend,
Dennis Helsel, USGS

Water Quality Trends
Along the Central
Coast of California,
Marc Los Huertos,
University of CA, Santa
Cruz

Lessons Learned
from Monitoring
Compliance with a
Phosphorus Standard
in the Florida Ever-
glades and Assessing
the Linkage between
Phosphorus Control
and Marsh Water
Quality, Garth Redfield,

South FL Water Manage-

ment District

Wisconsin's Surface
Water Quality
Monitoring Program,
Kenneth Schreiber,

WI Dept. of Natural
Resources

Meeting Room A6

States & Volunteers:
Partnerships that Work

Moderator: Alice Mayio

The Vermont Lay
Monitoring Program:
Afloat For 26 Years!,
Amy Picotte, VT Agency
of Natural Resources

Using Citizen Monitor-
ing Bioassessment and
Water Quality Data to
Obtain Impaired Wa-
tershed Status, Joanne
Hild, Friends of Deer Creek

The Oregon DEQ
Volunteer Monitoring
Program: Managing
and Applying Data
Generated Within a
Grassroots Framework,
Steve Hanson, OR Dept. of
Environmental Quality

New Jersey's Answer
to Multiple Volunteer
Data Sources, Danielle
Donkersloot, NJ Dept. of
Environmental Protection

Meeting Room A7

Monitoring Algae:
Tracking Trends,
Toxins, & Food Web
Dynamics

Moderator: Fred Leslie

Spatial and tempo-
ral trends of algal
biomass in small and
large streams in
Indiana, 2001-04,
Jeffrey Frey, USGS

Influences of Stream
Size in Determin-
ing Nutrient Criteria
for Streams in the
Eastern Corn Belt
Plains Ecoregion,
Brian Caskey, USGS

Algal pigments in
benthic organisms and
fish: development of
biomarkers to trace
food-web relation-
ships, Katherine Alben,
NY State Dept. of Health

Screening for Algal
Toxins in Volunteer-
Monitored Lakes,
Gene Williams, Snohom-
ish County Public Works
Dept.

Meeting Room C3

\WORKSHOP: Bioas-
sessment Method
Performance and
Comparability, Part 2

Facilitators: Laura
Gabanski, USEPA; Jerry
Diamond, Tetra Tech, Inc.




Tuesday, May 9

5:15-7

5:15-6:30

6:30-7
7:00 - 9:00

Special Session on National Ground Water Monitoring (Meeting Room A1)

The purpose of this brainstorming session is to discuss the formation of a work group to help develop a consistent, nationwide monitoring and assessment program leading to an accurate estimation of ground water stored
volume, availability, and sustainability. \We will focus on defining the need for coordinated national ground water monitoring and developing recommendations for the planning and initial implementation of such monitoring. See
strawman document at http://water.usgs.gov/wicp/acwi/monitoring/workgroups/wci/

Volunteer Monitoring Coordinators Meeting (Meeting Room C1)
Discussion leaders: Linda Green, USDA-CSREES National Facilitation of Volunteer Monitoring and Alice Mayio, U.S. EPA

This informal meeting is to encourage discussion and networking among volunteer monitoring coordinators. What's working in the world of volunteer monitoring, what needs more work, and where are we headed? Share some
examples of your program successes, challenges, needs and desires!

Gathering of Volunteer Monitoring Coordinators -- location TBA

Panel Discussion: Effects of Urbanization on Streams (Meeting Room A8)
Facilitator: Cathy Tate, USGS National Water-Quality Assessment Program

This panel discussion will build upon earlier technical sessions on “Evaluating the Effects of Urbanization on Water Quality | & II” and will include 5 to 6 panelists who will provide perspectives on urban water-quality studies
that represent the diverse interests of conference attendees. A brief introductory discussion by panel members will be followed by a general Q&A period. We will focus on the following questions: 1) Urban designs...what's
worked, what hasn't?; 2) What types of data are being collected, what data are most useful in assessing the effects of urbanization on stream quality?; 3) Which data or information are most useful to planners, regulators, and
watershed groups, and how is data from urban water quality studies being used by stakeholders?

2006 National Monitoring Conference-San José, CA-AGENDA
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Wednesday, May 10

7:00 - 8:00

Concurrent
Session H

8:00-9:30

8:05-8:25

8:25 - 8:45

8:45-9:05

9:05-9:25

9:30-10:00

Breakfast in Exhibit Hall 1, Registration in Ballroom Concourse

Meeting Room A1 | Meeting Room A2

The National Water
Quality Monitoring
Network for U.S.
Coastal Waters and
their Tributaries

Session Topic: Large Riv-
ers Monitoring Network

Rivers Component
of the Monitoring
Network, Jared Bales,
USGS

Upper Mississippi
River monitoring, Mary
Skopec, IA Dept. of
Natural Resources

Monitoring networks

in Alabama, Fred Leslie,
AL Dept. of Environmen-
tal Management

Open discussion
facilitated by Gail Mal-
lard, USGS

Improving Data
Management and
Exchange

Moderator: Rob Kent

Water Quality Data
Elements (WQDE):
Enhancing compara-
bility of monitoring
information, LeAnne
Astin, Interstate Com-
mission on the Potomac
River Basin

Water Quality Ex-
change WQX: EPA's
new look at Water
Quality Data Manage-
ment, Kristen Gunthardt,
USEPA Office of Water

Compiling a baseline
water quality data-
base from heteroge-
neous data sources:
lessons learned,
Nenad Iricanin, South
FL Water Management
District

Data Comparability
and Modernization

of Environment
Canada’s Water
Quality Information
Holdings, Chris Lochner,
Environment Canada,
National Water Research
Institute

Break - Refreshments in Exhibit Hall 1

Meeting Room A3

Cooperative Regional
Monitoring in Cali-
fornia

Moderator: Ken Schiff

Inventory of Ocean
Monitoring in the
Southern California
Bight, Stephen Weis-
burg, Southern California
Coastal Water Research
Project

Southern California
Bight Regional Marine
Monitoring Program,
Kenneth Schiff, Southern
California Coastal Water
Research Project

MARINe: A Long-term
Monitoring Program
for Detecting Change
in Rocky Intertidal
Environments, Steve
Murray, California State
University, Fullerton

The Value of Commu-
nication, Collaboration
and Coordination for
Statewide Decision
Making: The Example
of the Beach Water
Quality Workgroup,
Robin McGraw, CA State
\Water Resources Control
Board

2006 National Monitoring Conference-San José, CA-AGENDA

Meeting Room A4

Perspectives on the

Nation’s Water Quality:

Findings, Implications,
& Future Directions Il

Moderator: Ellen Tarquinio

Water quality monitor-
ing and assessment
of global change,
Richard Robarts, UNEP
GEMS/Water Programme

Evaluating the Po-
tential Human-Health
Relevance of Volatile
Organic Compounds in
Samples from Domes-
tic and Public Wells

in the United States,
Patricia Toccalino, USGS

Preliminary Findings of
Anthropogenic Organic
Compounds in Source
and Finished Waters
of Community Water
Systems, Gregory Delzer,
USGS

Are environmental
contaminant concen-
trations in U.S. waters
harmful to fish-eating
wildlife?, Jo Ellen Hinck,
USGS Columbia Environ-
mental Research Center
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Meeting Room A5

Effects of Urbaniza-
tion on Water Quality:
Case Studies

Moderator: James
Moring

Comparing flow
variability in urban
streams across envi-
ronmental settings,
Elise Giddings, USGS NC
\Water Science Center

A tale of two streams:
Chemical and
physical character-
istics of secondary
tributaries in an arid
urban watershed and
potential impacts on
a main stem river,
Philip Russell, Littleton
Englewood Wastewater
Treatment Plant

An evaluation of
aquatic communities
in urbanized Mediter-
ranean climate
streams: a guide to
more effective stream
restoration tech-
niques in the Santa
Clara Basin, San Jose,
California, Alison Purcell,
University of CA,
Berkeley

Physical, chemical,
and biological charac-
teristics of streams in
urbanizing areas near
Denver, Colorado,

Lori Sprague, USGS

Meeting Room A6

Making it Work:
Effectively Training
Volunteer Monitors

Moderator: Paula Zevin

Georgia Adopt A
Stream Coastal Region
Training Center at
Savannah State Univer-
sity, Joseph Richardson,
Savannah State University

The Importance of
Professionally Training
Citizen Monitors in
Building, Promoting and
Implementing a State-
Wide Bioassessment
Program in California,
James Harrington, CA
Dept. of Fish and Game

Evaluation of Volunteer-
based Water Quality
Monitoring Training for
SCORE (South Carolina
Oyster Restoration

and Enhancement),
Steven O'Shields, .M.
Systems Group, Inc.

A Participatory, Multi-
Stakeholder Approach
to Curbing Urban
Sprawl, Andrew Kett,
Citizens’ Environment
Watch

Meeting Room A7

Bioassessment
Method Comparability
& Performance

Moderatars: Jerry Dia-
mond, Laura Gabanski

Comparable Biological
Assessments From
Different Methods and
Analyses, David Herbst,
University of CA

Pacific Northwest
side-by-side protocol
comparison test,
Steve Lanigan, USFS/
BLM

National Wade-

able Stream Survey
Comparability Study,
Mark Southerland,
Versar, Inc.

Determining the Com-
parability of Six Bioas-
sessment Methodolo-
gies in New England,
Rebecca Weidman,

New England Interstate
Water Pollution Control
Commission

Meeting Room C3

\WORKSHOP: Statistical
Analysis of Probability
Survey Data Using R
Statistical Software,
Part 1

Facilitator: Tony Olsen,
USEPA




Wednesday, May 10
| Meeting Room A1 | Meeting Room A2

Concurrent

Session |

10:00-11:30

10:05 -

10:25 -

10:45 -

11:05 -

11:30 -

10:25

10:45

11:05

11:25

1:00

Real-Time Monitor-
ing Il: Safeguarding
Drinking Water &
Public Health

Moderator: Peter
Tennant

BacteriALERT: A
Cooperative Program
for Water-quality
Monitoring and Pre-
diction of Escherichia
coli Bacteria in the
Chattahoochee River,
Georgia, Stephen Law-
rence, USGS

AquaSentinel: An
Advanced Real-Time
Biosensor System for
Source Water Protec-
tion, Elias Greenbaum,
Oak Ridge National
Laboratory

Variability in Re-
sponses of Multi-Pa-
rameter Sensors in a
Prototype Real-Time
Early Warning System
to Monitor Water
Quality, Eric Vowinkel,
USGS

Real Time Monitor-
ing—The Installa-
tion and Continuous
Operation of Organic
Carbon and Liquid
Chromatography
Analyzers at Remote
Field Stations in the
Sacramento-San
Joaquin Delta, David
Gonzalez, CA Dept. of

Water Resources
Lunch in Exhibit Hall 1

Collaborating for Im-
proved Monitoring |

Moderator: Toni Johnson

Monitoring Environ-
mental Stressors

and Evaluating the
Existing and Potential
Designated Uses

of Hardies Creek,
Galesville, Wisconsin,
Daniel Helsel, WI Dept.
of Natural Resources

Water Quality Indica-
tors and Monitoring
Design to Support

the Albemarle-Pam-
lico National Estuary
Program: A Progress
Report, Dean Carpenter,
Albemarle-Pamlico
National Estuary Program

Development of a Col-
laborative Multi-Juris-
dictional Stream-Mon-
itoring Network to
Support Restoration
of the Chesapeake
Bay, Stephen Preston,
USGS Chesapeake Bay
Program Office

Water Quality Moni-
toring Among Local
Agencies in the Red
River of the North
Basin, Robert Hearne,
North Dakota State
University

Meeting Room A3

Cooperative Regional
Monitoring in Califor-
nia—Lessons Learned

Moderator: Val Connor

Cooperative Agricul-
tural Monitoring on
California’s Central
Coast: An Integrated,
Innovative Approach,
Karen Worcester, Central
Coast Water Board

A Regional Approach
to Research/Monitor-
ing in Southern Cali-
fornia, Chris Crompton,
Orange County, California

Southern California
Laboratory Inter-
calibration Exercises:
A Demonstration
Regarding the Com-
parability of Monitor-
ing Programs Using
Multiple Laboratories,
Rich Gossett, CRG Marine
Laboratories, Inc.

Information manage-
ment in a multi-agency
cooperative monitoring
program, Larry Cooper,
Southern California
Coastal Water Research
Project
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Meeting Room A4

Evaluating Key Stress-
ors to the Nation’s
Aquatic Resources

Moderator: Katherine
Alben

Monitoring Implications
of the Updated Ambient
Water Quality Criteria
for Copper and the
Copper Biotic Ligand
Model (BLM), Lauren
Wisniewski, USEPA

Characterizing and
Interpreting Physi-
cal Habitat in the
National Wadeable
Stream Assessment,
Philip Kaufmann, USEPA

Nutrient and Acidity
Status of Wadeable
Streams in the Con-
tiguous United States

- Results from EPA's
Wadeable Streams As-
sessment, Ellen Tarquinio,
USEPA

Evaluating the extent
and relative risk of
aquatic stressors in
wadeable streams
throughout the U.S.A.,
John Van Sickle, USEPA
NHEERL

30

Meeting Room A5

Approaches to
National Water
Quality Monitoring &
Assessment in Other
Countries

Moderator: Chuck
Spooner

Europe-wide
monitoring obligations
under the EU Water
Framework Directive,
Jos G. Timmerman,
Institute for Inland Water
Management and Waste
\Water Treatment (RIZA)

Designing a National
Water Quality Moni-
toring Network to
support the Canadian
Freshwater Quality
Indicator, Rob Kent,
Environment Canada

Biological Assess-
ment of Water
Quality: Delivery of
a National System
in Australia, Richard
Norris, University of
Canberra

Water monitoring and
utilization: surveil-
lance, struggle or
symbol?, Dennis Kool,
Erasmus University Rot-
terdam (Centre for Public
Governance)

Meeting Room A6

Volunteer Monitoring:
Raising the Bar

Moderator: Jacob
Apodaca

Stream Waders and the
Maryland Biological
Stream Survey: Com-
paring Volunteer and
Professional Stream
Quality Data, Chris Mil-
lard, MD Dept. of Natural
Resources

Evaluation of Volunteer
Data—The Lakes of
Missouri Volunteer
Program Review,
Daniel Obrecht, University
of Missouri, Lakes of Mis-
souri Volunteer Program

Volunteer Water Qual-
ity Monitoring Data En-
hancing Lake Chatuge
Watershed Study, Callie
Dobson, Hiwassee River
\Watershed Coalition, Inc.

QA/QC Assessment
of Volunteer Monitor-
ing in Rhode Island,
Elizabeth Herron, URI
Cooperative Extension

Meeting Room A7

Characterizing &
Interpreting Habitat
Data

Moderator: Dan Sullivan

Watershed Steward-
ship Utilizing GPS
Habitat and Bioas-
sessment Surveys,
Aspen Madrone, Contra
Costa County

Great Lakes Aquatic
Gap: A Regional Ap-
proach to Identifying
Gaps in Species and
Habitat Conserva-
tion for Great Lake
Streams, Jana Stewart,
USGS

An Overview of

the National Park
Service's Vital

Signs Water Quality
Monitoring Program:
A National Framework
for Land Manage-
ment Agencies, Gary
Rosenlieb, National Park
Service

Moving the National
Water-Quality As-
sessment habitat
data through time,
Jeffrey Steuer, USGS

Meeting Room C3

\WORKSHOP: Statistical
Analysis of Probability
Survey Data Using R
Statistical Software,
Part 2

Facilitator: Tony Olsen,
USEPA




Wednesday, May 10
| Meeting Room A1 | Meeting Room A2

Concurrent
Session J

1:00-2:30

1:05-1:25

1:25-1:45

1:45 - 2:05

2:05-2:25

2:30-3:30

The National Water
Quality Monitoring
Network for U.S.
Coastal Waters and
their Tributaries

Session Topic: Great
Lakes Monitoring
Networks

The Great Lakes
National Program'’s
Multi-Media Monitor-
ing Program, Paul
Horvatin, Great Lakes
National Program Office

National Monitoring
Network Design for
the Great Lakes, Jack
Kelly, USEPA National
Health and Environmen-
tal Effects Research
Laboratory

Presenter TBD

Open discussion facili-
tated by Chuck Spooner,
USEPA

Collaborating for Im-
proved Monitoring Il

Moderator: Gayle
Rominger

Collaborative Moni-
toring in the Great
Lakes: Revisiting the
Lake Michigan Mass
Balance Project,
John Hummer, Great
Lakes Commission

Collaboration on
EMAP Stream Condi-
tion Assessments

in EPA Region 8,
Thomas Johnson, USEPA
Region 8

A Collaborative Ap-
proach to Assessing
Watershed Conditions
in Coastal National
Parks, Kristen Keteles,
National Park Service

A Multi-scale Collab-
orative Approach For
Linking Terrestrial and
Aquatic Long-Term
Monitoring: Lessons
Learned in the Dela-
ware River Basin and
Proposed New Direc-
tions, Peter Murdoch,
USGS

Meeting Room A3

Assessing Ground
Water Vulnerability
Through Statistical
Methods |

Moderator: Tom Nolan

Regression model for
national assessment
of nitrate in ground
water, Bernard Nolan,
USGS

Using Logistic
Regression to Assess
Regional Ground-
Water Vulnerability:
High Plains Aquifer,
Jason Gurdak, USGS
Colorado Water Science
Center

Empirical modeling
of nitrate loading and
crop yield for corn-
soybean rotations in
lowa, Robert Malone,
USDA ARS

Using logistic
regression to predict
the probability of
occurrence of volatile
organic compounds
in ground water,
Michael Moran, USGS

Quick Break (refreshments in Exhibit Hall 1) followed by Poster & Exhibit viewing

2006 National Monitoring Conference-San José, CA-AGENDA

Meeting Room A4

Challenges in the De-
velopment of Nutrient
Criteria for Streams &
Rivers |

Moderator: Jeff Frey

Overview of the Na-
tional Nutrient Criteria
Program, Amy Parker,
USEPA

Nutrient-Biota Interac-
tions in Agriculturally

Dominated Landscapes:

Lessons from the U.S.
Geological Survey
National Water-Quality
Assessment (NAWQA)
Program, Mark Munn,
USGS

Response of benthic
algal and inverte-
brate communities to
nutrient enrichment in
agricultural streams:
Implications for estab-
lishing nutrient criteria,
Robert Black, USGS

The Use of Calculated
Stream Metabolism

in Understanding Nu-
trients in Agricultural
Streams, Jill Frankforter,
USGS

31

Meeting Room A5

Mercury Contamina-
tion: Sources, Trans-
port, & Fate |

Moderator: Mark
Brigham

Statewide Monitoring
of Mercury in Surface
Water, Precipitation,
and Fish in Indiana,
Martin Risch, USGS

Mercury monitoring
in California sport
fish: Past, present,
and future, Jay Davis,
San Francisco Estuary
Institute

Mercury in northeast-
ern North America: A
synthesis of existing
databases, David Evers,
BioDiversity Research
Institute

A Framework for
Monitoring the
Response to Changing
Mercury Releases,
Michael Murray, National
Wildlife Federation

Meeting Room A6

National Wadeable
Streams Assessment:
State Experiences

Moderator: Leslie
McGeorge

Texas’ Contributions to
the National Wadeable
Streams Assessment
and Future Direction of
the State’s Biological
Monitoring Program,
Anne Rogers, TX Com-
mission on Environmental
Quality

Validation of a Mul-
timetric Index Using
Probabilistic Monitor-
ing Data, Jason Hill, VA
Dept. of Environmental
Quality

A comparison of biolog-
ical methods for macro-
invertebrate collection
in Missouri streams,
Shane Dunnaway, MO
Dept. of Conservation

Comparability of
Habitat and Macroin-
vertebrate Collection
Methods in Oklahoma's
Low Gradient Streams,
Monty Porter, OK \Water
Resources Board

Meeting Room A7

New Technologies &
Approaches

Moderator: Bob Carlson

The SWAMP Advi-
sor—a New Tool for
Producing Consistent
and Comprehensive
Quality Assurance
Project Plans (QAPPs),
Lawrence Keith, Instant
Reference Sources, Inc.

Continuous nitrate
concentration

data from a small
agricultural ditch in
Indiana: Relationship
to streamflow and in-
ferences to biological
processes affecting
nitrogen cycling,
Timothy Lathrop, USGS

Use of Trace-Level
Cyanide Method to
Determine Attenuation
of Discharged Cyanide
in Lower South

San Francisco Bay,
Peter Schafer, City of San
Jose, CA

Identifying Greener
Analytical Methods

in NEMI for More
Environmentally
Friendly Monitoring,
Jennifer Young, ACS
Green Chemistry Institute

Meeting Room C3

SHORT COURSE: Data
Management and
Databases: Capturing,
Storing, and Managing
Data for Success in
Monitoring

Trainers: Kristine
Stepenuck, University of
Wisconsin Extension and
Wisconsin Department
of Natural Resources;
Lynette Seigley, lowa
Department of Natural
Resources; Revital
Katznelson, California
State Water Resources
Control Board




Wednesday, May 10
| Meeting Room A1 | Meeting Room A2

Concurrent
Session K

3:30-5:00

3:35-3:55

3:55-4:15

4:15-4:35

4:35-4:55

6:00 - 9:00

Bits & Bytes in Cyber-
space: Sharing Data
Via the Internet

Moderator: Linda Green

ACWA (Alaska Clean
Water Action) Pro-
gram and Web-based
Tool for Managing
Alaska’s Waters,
Dianne Denson, State of
Alaska

Integrating His-
torical and Real-Time
Monitoring Data into
an Internet-Based
Watershed Informa-
tion System for the
Bear River Basin,
David Stevens, Utah
State University

Web-based Data
Sharing for Small Wa-
tersheds, Lisa \Walling,
Palo Alto Regional Water
Quality Control Plant

Displaying Water
Quality Data on Inter-
net Maps, Sandy Wil-
liamson, USGS

State & Tribal Moni-
toring Approaches

Moderator: Paul Currier

Oklahoma's Beneficial
Use Monitoring
Program (BUMP)

. Results, Lessons
Learned, and Future
Directions, Julie Cham-
bers, OK Water
Resources Board

Lock ‘um in a Room,
Hawaii's attempt to
achieve comparabil-
ity, Linda Koch, Hawaii
State Department of
Health

Data-Driven Decision-
making: Enhanced
use of Data Qual-

ity Objectives in

New Hampshire's
Comprehensive Water
Monitoring Strategy,
Paul Currier, State of
New Hampshire

Navajo Nation

EPA Water Quality
Sampling Activities,
Eric Rich, Navajo Nation
EPA

Meeting Room A3

Assessing Ground
Water Vulnerability
Through Statistical
Methods Il

Moderator: Tom Nolan

Screening-Level
Assessments of
Public Water Supply
Well Vulnerability to
Natural Contaminants,
Stephen Hinkle, USGS

Probability of Detect-
ing Atrazine/Desethyl-
atrazine and Elevated
Concentrations of
Nitrate in Ground
Water in Colorado,
Michael Rupert, USGS

Development and
Application of a
regression model for
estimating the occur-
rence of Altrazine in
shallow ground water
beneath agricultural
areas of the United
States, Paul Stackelberg,
USGS

Development of Spa-
tial Probability Models
to Estimate Ground-
Water Vulnerability to
Nitrate Contamination
in the Mid-Atlantic
Region, Earl Greene,
USGS

2006 National Monitoring Conference-San José, CA-AGENDA

Meeting Room A4

Challenges in the De-
velopment of Nutrient
Criteria for Streams &
Rivers Il

Moderator: Mark Munn

Addressing California’s
Nutrient Issues,

Dena McCann, CA State
Water Resources Control
Board

Algal Metric Ap-
proaches for Assessing
Trophic Condition and
Organic Enrichment

in U.S. Streams and
Rivers, Stephen Porter,
USGS

Impacts of Nutrients on
the Biological Integrity
of Wadeable Streams
in Wisconsin, Dale
Robertson, USGS

Control of nitrogen cy-
cling processes in the
Upper Mississippi River
(UMR), William Rich-
ardson, USGS Biological
Resources Division

Evening Reception at The Tech Museum of Innovation (http://www.thetech.org/)
The Tech Museum of Innovation is located across the street from the Convention Center at 201 South Market Street. The Tech is a hands-on technology and science museum for people of all ages and backgrounds.
Gallery themes include innovation, the internet, the human body, and exploration. Tickets for this reception must have been purchased during pre-conference registration.
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Meeting Room A5

Mercury Contamina-
tion: Sources, Trans-
port, & Fate Il

Moderator: Jay Davis

Mercury cycling and
bioaccumulation in
streams in Oregon,
Wisconsin, and
Florida, Mark Brigham,
USGS

EMMMA: A Web-
based System for En-
vironmental Mercury
Mapping, Modeling,
and Analysis,

Stephen Wente, USGS

Reconnaissance
survey of mercury

in water, sediment,
and fish from U.S.
streams, Barbara Scud-
der, USGS

Modeling Mercury in
Stream Ecosystems,
Robert Ambrose, USEPA

Meeting Room A6

Volunteer Monitoring
Databases

Moderator: Kristine
Stepenuck

Development of an
Internet Database for
WV Save Our Streams
Volunteer Monitors,
Timothy Craddock,

WV Save Our Streams
Program

Westchester County
Citizens’ Volunteer
Monitoring Program,
Susan Darling, Westches-
ter County Department of
Planning

Open Source Citizen
Volunteer Water
Monitoring Database,
Andrew Alm, Environ-
mental Alliance for Senior
Involvement

In-stream Monitoring
Database, Gretchen Pe-
terson, PetersonGIS

Meeting Room A7

Predictive Bioassess-
ment Models

Moderator: Gretchen
Hayslip

Assessing the
biological quality of
the Nation's streams
with an indicator of
taxonomic complete-
ness, Charles Hawkins,
Utah State University

Comparability of
Biological Assess-
ments Derived from
National-, Regional-,
State-, and Provin-
cial-Scale Predictive
Models, Peter Ode, CA
Dept. of Fish and Game

Using biomonitor-

ing data to assess
possible causes of
biological impairment:
Combining predictive
models and taxon
tolerance values,
Daren Carlisle, USGS

Biological Assess-
ment of Water Quality:
Delivery of a National
System in Australia,
Richard Norris, University
of Canberra

Meeting Room C3

SHORT COURSE:
Developing Habitat
Condition Metrics

Trainer: Phil Kaufmann,
USEPA




Thursday, May 11
Breakfast in Ballrooms A1, 2, 7, 8
Exhibitor Break-Down (Exhibit Hall 1)

7:00 - 8:00
7:30-12:00

Concurrent
Session L

8:00-9:30

8:05- 8:25

8:25-8:45

8:45 - 9:05

9:05-9:25

9:30-10:00

Meeting Room A3

Monitoring Across
National Borders

Moderator: James
Stribling

Monitoring of trans-
boundary waters in
Europe: lessons learnt
from the UNECE pilot
projects, John Chilton,
British Geological Survey

Global Water

Watch, a Worldwide
Network of Com-
munity-Based Water
Monitoring Groups,
William Deutsch, Auburn
University

Improving Binational
Coordination of Moni-
toring in the Great
Lakes, Melanie Neilson,
Environment Canada

The JA JAN Coalition
a Binational Col-
laborative Network
for Water Qual-

ity Monitoring in the
U.S.-Mexico Border
Region, Hiram Sarabia-
Ramirez, San Diego
Baykeeper

Meeting Room A4

Monitoring for Com-
pounds of Emerging
Concern |

Moderator: Akin
Babatola

Occurrence of An-
thropogenic Organic
Compounds in Ground
Water and Finished
Water of Commu-
nity Water Systems,
Jessica Hopple, USGS

Monitoring Synthetic
Musk compounds in
Municipal Wastewa-
ter and Estimating
Biota Exposure in the
Receiving Waters,
Lantis Osemwengie,
USEPA

Chemical markers of
human waste con-
tamination in source
waters: A simplified
analytical approach,
Tammy Jones-Lepp,
USEPA

Occurrence of Radi-
um-224, Radium-226,
and Radium-228 in
Aquifers Used Primar-
ily for Drinking Water
in the United States:
Retrospective Survey
of Results from 1987
to 2004, Jeffrey Fischer,
USGS

Break in Ballrooms A1, 2, 7, 8

Meeting Room A5

Integrating Monitor-
ing & Prediction: The
Quality of the Nation's
Streams |

Moderator: Dave Wolock

SPARROW: A Hybrid
Statistical-Determinis-
tic Approach to Model-
ing Surface-Water
Quality, Richard Smith,
USGS

New England Sparrow
Model and Example
Applications of Model
Results, Richard Moore,
USGS

Regional scale point-
source nutrient load
estimation in support
of SPARROW nutrient
modeling, Gerard Mc-
Mahon, USGS

Effect of Stream-Net-
work Resolution on
the Calibration of a
Nutrient SPARROW
Model for the South-
eastern United States,
Anne Hoos, USGS

2006 National Monitoring Conference-San José, CA-AGENDA

Meeting Room A6

Evaluation of Trends in
Ground Water Quality:
Lessons Learned from
Local to National-Scale
Studies

Moderator: Mary Ambrose

Evaluation of Ground-
Water-Quality Trends
Design as Part of the
USGS National Water
Quality Assessment
Program, Michael Rosen,
USGS

Trends in Pesticide
Detections and Con-
centrations in Ground
Water of the United
States, 1993-2003,
Laura Bexfield, USGS

Trends in shallow
ground-water qual-

ity of the Delmarva
Peninsula, Delaware,
Maryland, and Virginia:
Results from local-
scale and regional
study, Linda Debrewer,
USGS

Ground-water quality
trends of the South
Platte River allu-

vial aquifer, Colorado,
Suzanne Paschke, USGS
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Meeting Room C2

Mercury Contamina-
tion: Sources, Trans-
port, & Fate Il

Moderator: Don Dycus

Wet Deposition of
Mercury In The U.S.
and Canada, 1996-
2004: Results from
the NADP Mercury
Deposition Network,
David Gay, lllinois State
Water Survey

Mercury concentra-
tions in stream fish
throughout 12 west-
ern states in the USA,
Alan Herlihy, Oregon
State University

The roles of biogeo-
chemistry and aquatic
biota in mercury
cycling in stream eco-
systems, Lia Chasar,
USGS, Florida A&M
University

Mercury in ground
water. soils, and
septage, New Jersey
Coastal Plain, Julia Bar-
ringer, USGS

Meeting Room C4

Volunteer Monitoring
Gets Results

Moderator: Danielle
Donkersloot

Connection before Pro-
tection, Cheryl Cheadle,
0K Conservation Com-
mission

How to get the Public
Active in Water Quality
Issues, Ginger North, DE
Nature Society

Breaking the Code:
Training Volunteers

to Convert Data to
Information, Candie Wil-
derman, ALLARM

Data Tell Part of the
Story, Actions Write
the Rest, Brian Soenen,
IA Dept. of Natural
Resources

Meeting Room C3

Determinants &
Indicators of Stress in
Agquatic Systems

Moderator: Jerry
Diamond

Integrated indica-
tors of contaminant
response in resident
species: making a
new generation of
indicators feasible for
management, Susan
Anderson, University of
California, Davis

Using simulation to
evaluate the compara-
bility of different bio-
assessment methods,
Yong Cao, Utah State
University

Quantifying tolerance
indicator values for
common stream fish
species of the United
States, Michael Meador,
USGS

Relation between ur-
banization and relative
toxicity of semiper-
meable membrane
device extracts from
the Lake Tahoe Basin
and Truckee River wa-
tershed, Nevada and
California, 2002-2004,
Timothy Rowe, USGS NV
Water Science Center

Meeting Room C1

SHORT COURSE: Devel-
oping O/E (Observed-
to-Expected) Models
for Assessing Biologi-
cal Condition

Trainer: Chuck Hawkins,
Utah State University




Thursday, May 11

Concurrent
Session M

10:00-11:30

10:05-10:25

10:25 - 10:45

10:45-11:05

11:05-11:25

| Meeting Room A3

Conveying Results:
Translating Data into
Understanding

Moderator: Jessica
Franks

A graphical pre-
sentation of water
quality data in time
and space, Peter Stoks,
Association of Rhine
Water Works RIWA

Designing a National
Water Quality Moni-
toring Network to
support the Canadian
Freshwater Quality
Indicator, Rob Kent,
Environment Canada,
National Water Research
Institute

Watershed Assess-
ment: A Template

for Assessing Water
Quality Conditions

at Watershed Level,
Anitra Pawley, University
of California, Davis

LakeSuperiorStreams.
org: Making storm-
water and stream
data come alive for
citizens, students,
teachers, contractors,
resource agencies,
decision-makers

and scientists,

Richard Axler, University
of Minnesota - Duluth

Meeting Room A4

Monitoring for Com-
pounds of Emerging
Concern Il

Moderator: Akin
Babatola

Monitoring per-
chlorate in shallow
ground water in the
Central United States,
Stephen Kalkhoff, USGS

Perchlorate
Monitoring in Llagas
Groundwater Sub-
basin, Michael Taraszki,
MACTEC Engineering
and Consulting, Inc.

Occurrence of An-
thropogenic Organic
Compounds in Surface
Water and Finished
Water of Commu-

nity Water Systems,
James Kingsbury, USGS

Concentrations of
organic compounds
in wastewater at
five sites in New
York State, 2003-04,
Patrick Phillips, USGS

Meeting Room A5

Integrating Monitor-
ing & Prediction: The
Quality of the Nation's
Streams Il

Moderator: Dave Wolock

Biologically based
urban response
models for the South
Atlantic gulf and Ten-
nessee River basins,
Thomas Cuffney, USGS

Estimating pesticide
concentrations in U.S.
streams from water-
shed characteristics
and pesticide proper-
ties, Charles Crawford,
USGS

Regression models

for explaining and
predicting concentra-
tions of organochlorine
pesticides in whole
fish from U.S. streams,
Lisa Nowell, USGS

Use of WARP to
Design a Monitoring
Program to Identify
Waters Potentially at
Risk from Pesticides,
Nelson Thurman, USEPA

2006 National Monitoring Conference-San José, CA-AGENDA

Meeting Room A6

Bacteria Monitoring:
From Source to Sea

Moderator: Chris Coburn

Skokomish River

Fecal Coliform TMDL
Attainment Monitoring
in Washington State,
George Onwumere, Wash-
ington State Department
of Ecology

Volunteer/State
Partnerships Inspire
Grassroots Action,
Cheryl Snyder, PA Dept. of
Environmental Protection

Volunteer Monitoring
for Bacteria in San
Francisco Bay Area
Creeks, Amy \Wagner,
USEPA

Surfrider Foundation’s
Blue Water Task Force
Program - Volunteer
Monitoring that Leads
to Change, Rick Wilson,
Surfrider Foundation
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Meeting Room C2

Mercury TMDLs:
Lessons Learned from
Local & Regional
Studies

Moderator: Ruth
Chemerys

The Sacramento

San Joaquin River
Delta Mercury TMDL:
Reducing Methyl-
mercury in Fish and
Water, Michelle Wood,
CA Regional Water Qual-
ity Control Board, Central
Valley Region

Guadalupe River
Watershed Mercury
TMDL, Carrie Austin,
SFBay Water Board

Use of multi-media
monitoring to develop
a statewide mercury
TMDL, Bruce Monson,
MN Pollution Control
Agency

Mercury Emis-

sion Trends and
Biota Response in
Florida: Case Study,
Thomas Atkeson, FL
Dept. of Environmental
Protection

Meeting Room C4

Program Evaluation &
Evolution

Moderator: Ross Clark

Water Quality Moni-
toring in Michigan,
1996-2006: A Decade
of Program Evolution,
Gary Kohlhepp, Ml Dept.
of Environmental Quality

A cooperative State
and USGS statewide
water quality monitor-
ing network: accom-
plishments and lessons
learned after 15 years,
Christopher Mebane,
USGS

Can you teach a long-
term benthic moni-
toring program new
tricks? Assessment
and redesign to ad-
dress different scales,

Marc Vayssieres, CA Dept.

of Water Resources

Optimization of a
Large-scale Water
Quality Monitoring Net-
work in South Florida,
Patricia Burke, South

FL Water Management
District

Meeting Room C3

Taxonomic Data Qual-
ity, Comparabhility, &
Performance

Moderator: Andy Rehn

Effect of taxonomic
resolution on the
performance char-
acteristics of a new
macroinvertebrate
field sampling proto-
col for large rivers,
Karen Blocksom, USEPA

A national autecol-
ogy list for benthic
macroinvertebrates,
Erik Leppo, Tetra Tech,
Inc.

Enhancing the Cred-
ibility of Taxonomic
Data: the National
Wadeable Streams
Assessment,

James Stribling, Tetra
Tech, Inc.

How often are we
wrong? A Bayes-

ian assessment of
taxonomic identifica-
tions for the National
Wadeable Streams
Assessment, Lester
Yuan, USEPA

Meeting Room C1

\WORKSHOP: Wetlands
Bioassessment

Facilitators: Chris
Faulkner, USEPA; John
Mack, Ohio EPA




Thursday, May 11
11:30- 1:15 Closing Plenary Luncheon (Ballrooms A1, 2, 7, 8)

Introduction to Closing Plenary, Charles Spooner, NWQMC Co-Chair

Keynote Speaker - The National Water Quality Monitoring Network for U.S. Coastal Waters and their Tributaries, Dr. Robert Hirsch, Chair, Subcommittee on Water Quality and Availability
Keynote Speaker - The Importance of a National Framework, Ms. Julie Packard, Executive Director, Monterey Bay Aquarium

Conference Closing, David Tucker, Conference Chair

1:30-3:30 Exhibitor Demonstrations at Guadalupe River Park & Gardens (Meet in Ballroom Concourse; participants will walk to demo site)

1:30-4:30 From Paper to Action: Implementing State Water Monitoring Strategies -- State/EPA Meeting (Meeting Room A3)
In this interactive forum, State water quality managers and staff are invited to identify common challenges and share practical solutions to implementing their water quality monitoring strategies.

1:30-5:00 USGS NAWOQA Program Meetings (Meeting Rooms TBA)

1:30-5:00 Field Trip: Wetlands Bioassessment (Part 2 of Workshop) (Meet at main entrance to Convention Center on 1st floor)

1:30-5:00 Field Trip: Salt Pond Restoration Tour (Meet at main entrance to Convention Center on 1st floor)

2006 National Monitoring Conference-San José, CA-AGENDA
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2006 National Monitoring Conference

Poster presentations are listed below in thematic groups. All posters within the same thematic

Abstract#

group will appear together in the Exhibit Hall.

Poster title, Author, Affiliation

ASSESSING AND EVALUATING GROUND WATER AND DRINKING WATER RESOURCES

001

002

003

004

005

006

007

008

009

010

011

012

013

014

Effects of Organic Carbon Distribution on Redox Chemistry in a Glacial Aquifer,
Woodbury, Connecticut, Craig Brown, U.S. Geological Survey

Optimizing a Monitoring Network Using Water Quality and Environmental Factors in the
Glacial Aquifer System, United States, Terri Arnold, U.S. Geological Survey

Estimation of Stream-Valley Aquifer Withdrawals, 2000, Pierre Sargent, USGS

Comparison of the Vulnerability of Domestic Wells and Public Wells to Volatile Organic
Compounds, Barbara Rowe, U.S. Geological Survey

Nutrients in ground water from private, public-supply, and monitoring wells open to the
glacial aquifer system, United States, Kelly Warner, U.S. Geological Survey

Can we distinguish regional from local variations in trace-element concentration in the
glacial aquifer system of the northern United States?, George Groschen, U.S.
Geological Survey

Natural and human factors affecting shallow ground-water quality at local and regional
scales in the North Atlantic Coastal Plain, New York through North Carolina, Scott Ator,
US Geological Survey

Trends in ground-water withdrawals for irrigation and public-supply uses across the
United States, Richard Marella, U.S. Geological Survey

Using a modified probability approach for determining the contributing area to a public
supply well in karst terrain, Christy Crandall, U.S. Geological Survey

Spatial distribution of dissolved solids in major aquifers and rivers in the Southwestern
United States, Nancy Bauch, U.S. Geological Survey Colorado Water Science Center

Reactive Transport of Nitrate in a Heterogeneous Alluvial Fan Aquifer, San Joaquin
Valley, California, Christopher Green, U.S. Geological Survey

Framework of Possible Factors that Affect Water Quality in Basin-fill Aquifers of the
Southwestern United States, Susan Thiros, U.S. Geological Survey

New Jersey’s Ambient Ground-Water-Quality Monitoring Network: An Update,
Michael Serfes, New Jersey Geological Survey (NJGS)

Design Considerations for Assessing Ground-Water Quality in Regional Aquifer Systems:
The High Plains Aquifer, Bret Bruce, U.S. Geological Survey

2006 National Monitoring Conference-San José, CA-POSTER PRESENTATIONS
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EVALUATING THE EFFECTS OF KEY STRESSORS AND EMERGING CONTAMINANTS

015

016

017

018

019

020

021

022

023

024

025

026

027

028

029

030

031

Salt Marsh Ecosystem Heath at Ft. Pulaski National Monument near Savannah, Georgia,
Joseph Richardson, Savannah State University

Relationships between species traits and trace element bioaccumulation in riverine fishes,
Terry Short, U.S. Geological Survey

Uranium and 222radon in ground water from glacial and bedrock aquifers in the northern United
States, Joseph Ayotte, U.S. Geological Survey

Agricultural Pesticides in Shallow Ground-water Flow Systems: A Contrast between Systems,
Gregory Steele, U.S. Geological Survey

The Occurrence of Volatile Organic Compounds in Aquifers of the United States,
Wayne Lapham, U.S. Geological Survey

Real-Time Monitoring and Regression Analysis for Specific Conductance and Sodium-Adsorption
Ratios in an Area of Coalbed Natural Gas Development in the Powder River Basin, Montana and
Wyoming, Melanie Clark, U.S. Geological Survey

Small Scale Water Monitoring Networks for USACE Construction Projects, John Baum, U.S.
Army Corps of Engineers Sacramento District

Using Long-Term Monitoring and Special Studies To Evaluate Trends and Address Problems at
Twelve USACE Managed Reservoirs in California, John Baum, U.S. Army Corps of Engineers
Sacramento District

Using a Spatially Balanced, Random Sampling Design to Assist Informed Management
Decisions, Sarah Lowe, San Francisco Estuary Institute

Analysis of Pesticides, Antibiotics, and their Degradation Products Using State-of-the-Art Mass
Spectrometry, Elisabeth Scribner, U.S. Geological Survey, Kansas Water Science Center

Herbicide transport and transformations in the unsaturated zone of two small agricultural basins
with corn and soybean row crops, Tracy Hancock, U.S. Geological Survey

Dissolved Copper Trends in Lower South San Francisco Bay, Eric Dunlavey, City of San José

Legacy and Emerging Contaminants in San Francisco Bay Sport Fish, 2003, Ben Greenfield,
San Francisco Estuary Institute (SFEI)

Comparison of Anthropogenic Organic Compounds in the Source Water and Finished Water for
the City of Atlanta, October 2002 - May 2005, Melinda Dalton, U.S. Geological Survey, Georgia
Water Science Center

A National Assessment of PBDEs in Lake Fish Tissue, Leanne Stahl, U.S. Environmental
Protection Agency

Establishment of Baseline Water-Quality and Sediment-Chemistry Data at Sentinel Sampling
Sites on Lake Powell for Future Monitoring of Organic and Inorganic Contaminants, Robert Hart,
U.S. Geological Survey

The National Stream Quality Accounting Network (NASQAN II) Program: A Case Study of Water
Quality in the Lower Rio Grande Basin, Rebecca Lambert, U.S. Geological Survey
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MERCURY

032 Mercury Biomagnification from the Base of the Food Chain in Guadalupe River Watershed, San
Jose, CA, Brent Topping, U.S. Geological Survey

033 Monitoring Mercury Contamination in the Carson River System, Nevada, Karen Thomas,
Nevada Water Science Center

034 Mercury transport to San Francisco Bay through the Sacramento-San Joaquin River Delta,
Nicole David, San Francisco Estuary Institute

035 Water and Air — Mercury in Idaho, Marti Bridges, Idaho Department of Environmental Quality

036 Monitoring Mercury Bioaccumulation in Fish during Everglades Restoration, David Evans, NOAA
Center for Coastal Fisheries and Habitat Research

037 The Fish Mercury Project: Involving Stakeholders in Monitoring and Risk Communication in the
Sacramento-San Joaquin Delta Watershed, Alyce Ujihara, California Department of Health
Services, Environmental Health Investigations Branch

038 Caspian and Forster’s Terns as Indicators of Mercury and Other Priority Pollutant Exposure in
San Francisco Bay, Terrence Adelsbach, U.S. Fish and Wildlife Service

039 Time Series Study of Mercury in San Francisco Bay, Christopher Conaway, UC-Santa Cruz

040 Use of a National Descriptive Model of Mercury in Fish in Site-specific Applications,
Stephen Wente, U.S. Geological Survey

041 Mercury in Stream Water, Streambed Sediment, and Fish of the Willamette Basin, Oregon, in
Relation to Mercury Sources, Dennis Wentz, U.S. Geological Survey

042 Characterization of mercury concentrations in suspended sediment loads in Guadalupe River and
Coyote Creek, San Jose, California: Can TMDL targets be met?, Lester McKee, San Francisco
Estuary Institute

043 Mercury Monitoring in the San Jose/Santa Clara Water Pollution Control Plant, James Downing,
City of San José

NUTRIENTS

044 Trends in Water Quality and Nutrient Sources and In-stream Nutrient Loads in the Southeastern
United States, Douglas Harned, U.S. Geological Survey

045 Fate and transport of nutrients in the unsaturated zone in five agricultural areas of the United
States, Lawrence Fisher, U.S. Geological Survey

046 Whole stream response to nitrate loading in three streams draining agricultural landscapes in
Washington, Maryland, and Nebraska, John Duff, U.S. Geological Survey

047 Random nutrient concentration v. targeted nutrient concentration...is there a difference?, Mary
Anne Nelson, Idaho Department of Environmental Quality

048 Supporting nutrient criteria development nationwide: Web application & Technical REQuest

System (T-REQS), Jeroen Gerritsen, Tetra Tech, Inc.
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049

Determination of Trends in Nutrient and Sediment Concentrations and Loads in Major River
Basins, South-Central United States, Richard Rebich, U.S. Geological Survey, Mississippi Water
Science Center

EVALUATING THE EFFECTS OF LAND USE ON WATER QUALITY: URBANIZATION AND

AGRICULTURE

050 Causes of Increased Total Dissolved Solids and Conductivity Levels in Urban Streams in
Georgia, Ted Mikalsen, Georgia Environmental Protection Division

051 Effects of Altered Storm Water Discharge on Water Quality in the Vernon River Estuary, Georgia,
Joseph Richardson, Coastal Environmental Analysis

052 NAWQA Addresses Urban Water-Quality Issues through Multiple Studies, Cathy Tate, U.S.
Geological Survey

053 Effects of Urbanization on Stream Stage and Temperature during Winter and Summer Storms
within the Piedmont of North Carolina, 2002-2003, Robin Brightbill, U.S. Geological Survey

054 Nutrients and Biological Communities of Ozark Streams, 1993-2005, James Petersen, U.S.
Geological Survey

055 Environmental Monitoring Network in the Cedar Creek Experimental Watershed,
Gary Heathman, USDA-ARS

056 Occurrence of Volatile Organic Compounds in Selected Urban Streams in the United States,
1995-2003, David Bender, U.S. Geological Survey

057 Analysis of the effects of road salt on water quality in the northern United States, John Mullaney,
U.S. Geological Survey

058 Estimating and Projecting Impervious Cover in the Southeastern United States, James Harrison,
U.S. Environmental Protection Agency, Region 4

059 Response of fish communities to gradients of urbanization in southeastern streams near Atlanta,
Georgia, M. Brian Gregory, U.S. Geological Survey

060 Urban Hydrology Monitoring Programs in the Atlanta Metropolitan Area, Georgia,
William Hughes, U.S. Geological Survey

061 Development of an urban hydrological model linking denitrification potential to urban wetland
restoration, Michael Mak, Rutgers University

062 National Water Quality Surveillance for Waterborne Pathogens and Related Indicators in
Canadian Agricultural Waters, Rob Kent, Environment Canada

063 Anthropogenic Impacts to Fish Assemblages in Northern New Jersey Streams, Leslie
McGeorge, New Jersey Department of Environmental Protection

064 Controlling Cumulative Impacts from Impervious Surfaces: Relationship between California State

Law and NPDES Requirements, Brian Schmidt, Committee for Green Foothills
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MONITORING APPROACHES FOR WATERSHED ASSESSMENT AND IMPROVEMENT

065

066

067

068

069

070

071

072

073

074

075

Diurnal Nutrient Fluctuations in the Lake Okeechobee Watershed, Florida, Robert Sheridan, ETI
Professionals, Inc. c/o U.S. Geological Survey

Assessment of native stream biodiversity and the influence of invasive species in Tierra del
Fuego, Chile, Michelle Moorman, U.S. Geological Survey

Using Environmental Monitoring and Assessment Program Data for Describing Condition of Inner
Columbia River Basin Streams, Lillian Herger, U.S. Environmental Protection Agency, Region
10

The Water Quality Monitoring Programs of the Oklahoma Water Resources Board (OWRB),
Bill Cauthron, Oklahoma Water Resources Board

Coastal Watershed Assessment - Point Reyes National Seashore and Golden Gate National
Recreation Area, Brannon Ketcham, Point Reyes National Seashore

San Francisco Area Network Water Quality Monitoring Protocol, Mary Cooprider, National Park
Service

Water Quality Status and Issues in Nepal, Ms. Keshari Bajracharya, His Majesty's Government,
Ministry of Environment, Science and Technology

New York City's Harbor Survey Program Water Quality Monitoring in an Urban Watershed,
Beau Ranheim, City of New York Dept. of Environmental Protection

An Overview of the California Monitoring and Assessment Program (CMAP) for Perennial
Streams, Melenee Emanuel, California State Water Resources Control Board

Sediment Quality Indicators for the Delaware Estuary, Edward Santoro, Delaware River Basin
Commission

EPA’s National Study of Chemical Residues in Lake Fish Tissue, Leanne Stahl, U.S.
Environmental Protection Agency

VOLUNTEER MONITORING AND STAKEHOLDER PARTNERSHIPS AND

COLLABORATIONS

076 Working together to determine the status of Maryland's Coastal Bays, Carol Cain, Maryland
Coastal Bays Program

077 BioSITE: Students Investigating Their Environment, Sandra Derby, Children's Discovery
Museum

078 Resources Available for Volunteer Monitoring Programs, Elizabeth Herron, Cooperative
Extension

079 The Nuts and Bolts of a Volunteer Monitoring Day, Janet Cohen, Community Action Partners
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DATA MANAGEMENT, ANALYSIS, SHARING, AND INTERPRETATION

080

081

082

083

084

085

086

087

088

089

090

091

Introducing NHDPIus!, Kristen Gunthardt, U.S. Environmental Protection Agency, Office of
Water

Geographic Targeting for Watershed Restoration, Donald Malone, Tennessee Valley Authority

New NHD Tools for the Evaluation of Watershed Condition and Management Performance,
William Cooter, RTI International

Evaluating Watershed Condition and Management Performance with the NHDPIlus Toolkit,
Mellony Hoskinson, RTI International

Arkansas Monitoring Data Assessment Program (AMDAP) Using the Segment Evaluation
Spreadsheet (SEGEVAL.XLS), Jessica Franks, U.S. Environmental Protection Agency,Region 6

Spatial Scale and the Proximity Factor for Water Quality-Landscape Correlations, Ronald Zelt,
U.S. Geological Survey

An American/Canadian Partnership - Sharing Data for the Gulf of Maine, Deb Soule, New
Hampshire Department of Environmental Services

RésEau: Building Canadian Water Connections, Chris Lochner, National Water Research
Institute, National Water Quality Monitoring Office

Facilitating the Exchange and Reporting of Monitoring Data, Cristina Grosso, San Francisco
Estuary Institute

New Tools for Importing, Sharing, and Visualizing Biological Monitoring Data Using the Ecological
Data Analysis System (EDAS), Jeffrey White, Tetra Tech, Inc.

Flood-Tracking Chart for the Chattahoochee River near Metropolitan Atlanta, Georgia,
Jacob LaFontaine, U.S. Geological Survey

Proactive Water Quality Monitoring with Actionable Data in Drinking Water Distribution Systems,
Uwe Michalak, Sensicore, Inc.

DATA QUALITY, COMPARABILITY, AND MEASUREMENT PERFORMANCE

092

093

094

095

096

Use of Colilert, Colilert-18 and Enterolert for the Determination of E.coli, fecal coliforms and
enterococci in Waste Waters, Gil Dichter, IDEXX laboratories

A Case Study for Comparison of NAWQA and EMAP Protocols for Benthic Macroinvertebrates
and Habitat, David Peterson, U.S. Geological Survey

A Comparison of Stream Biological Assessment Results Obtained Using Different Sampling
Protocols in Midwestern Agricultural Streams, Thomas Wilton, lowa Department of Natural
Resources

A Comparison of Benthic Macroinvertebrate Assemblages Collected in New Mexico and Texas
Reference Streams Using Selected Methods from State and Federal Agencies, James Moring,
U.S. Geological Survey

Components of Variability in Long Term Regional Monitoring Program Data, Donald Yee, San
Francisco Estuary Institute
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097

098

099

100

101

102

103

104

105

Discrete versus continuous: A comparison of water quality monitoring frequencies, Nelia White,
San Francisco State University and San Francisco Bay Regional Water Quality Control Board

Improving Quality Assurance Project Plans with an Expert System, Beverly van Buuren, San
Jose State University Foundation, Moss Landing Marine Laboratories

The Analysis of Turbidity Data: Establishing the Link between Sample Characteristics and
Measurement Technologies, Michael Sadar, Hach Company

Interstate assessment: Cross-calibration of the Biological Condition Gradient among state
monitoring programs in New England, Jeroen Gerritsen, Tetra Tech, Inc.

Four Ways to Get Biased Estimates of Pollutant Loads, R Peter Richards, National Center for
Water Quality Research, Heidelberg College

Site Evaluation and Field Sampling Coordination for National Scale Surveys: Supporting the
Probability Design Network, Jennifer Pitt, Tetra Tech, Inc.

Optical Dissolved Oxygen Sensors Maximize Accuracy, Minimize Downtime, Robert Mooney, In-
Situ Inc.

Achieving Comparability for a Statewide Program through Careful Selection of Quality Assurance
and Quality Control Systems, Beverly van Buuren, San Jose State University Foundation, Moss
Landing Marine Labs

Importance of field QC Samples in Designing Monitoring Programs and Interpreting Data for
Trace Elements in Aquatic Organisms, Lawrence DeWeese, U.S. Geological Survey

BIOASSESSMENT ISSUES, APPROACHES, AND EXPERIENCES

106

107

108

109

110

111

112

113

Watershed Stewardship Utilizing GPS Habitat and Bioassessment Surveys, Abby Fateman,
Contra Costa County

Environmental Monitoring Program benthic Special Studies, Karen Gehrts, Division of
Environmental Services

Relations of hydrologic and physical characteristics to aquatic assemblages in low-gradient
streams in agricultural settings in North-Central and Northeastern U.S., Jennifer Hogan, U.S.
Geological Survey, lllinois Water Science Center

Validation of a Multimetric Index Using Probabilistic Monitoring Data, Jason Hill, Virginia
Department of Environmental Quality

The effects of fine sediment accumulation on macroinvertebrate distributions below urban dams,
Steven Fend, U.S. Geological Survey

The effects of intra-annual variability on interpreting long-term trends in macroinvertebrate-based
bioassessments, James Carter, U.S. Geological Survey

Probabilistic Monitoring in Oklahoma, Monty Porter, Oklahoma Water Resources Board

Application of the Reference Condition Approach to Assessing Aquatic Ecosystem Health in
Canada’s National Parks, Rob Kent, Environment Canada
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114

115

116

117

Assessing the importance of restoration in improving water quality within the Tomales Bay
watershed, Lorraine Parsons, Point Reyes National Seashore

An Assessment of the Chemical, Habitat and Biological Condition of Wadeable Streams in the
Lower Columbia Region of Oregon, Michael Mulvey, Oregon Department of Environmental
Quality

An Assessment of the Chemical, Habitat and Biological Condition of Wadeable Stream Habitat of
Threatened Oregon Coastal Coho Salmon, Michael Mulvey, Oregon Department of
Environmental Quality

Effects of Climate and Hydrology on Biological Traits of Macroinvertebrate Communities in the
Central United States, Jeffrey Mabe, U.S. Geological Survey

NEW TECHNOLOGIES AND APPROACHES

118

119

120

121

122

123

124

125

126

127

128

129

130

Low Cost Wireless Remote Monitoring Advancements, Stephen Cone, American Innovations

Event Monitoring Water Quality of Micro-Watersheds in Southern Alberta Utilizing Real Time Rom
Communications, Lawrence Schinkel, Government of Alberta

Evaluation of Blood as a Surrogate for the Monitoring of Mercury in Largemouth- and Smallmouth
Bass Muscle Tissue, William Brumbaugh, U.S. Geological Survey, Columbia Environmental
Research Center

Evaluating nitrate sources in nested agricultural sub-basins using nitrate stable isotopes,
Moon Kim, USGS

The Sensitivity of Whole-Stream Metabolism Calculations to Measurement Errors, Jerad Bales,
U.S. Geological Survey

The Use of Geo-Informatics and Remote Sensing Techniques for the Assessment of Oil and Gas
Pipeline Spills, William Roper, George Mason University

Technological advances in handheld computers and the impact on data collection and
processing, Sandra Kinnaman, U.S. Geological Survey

Improvement of water quality monitoring by onsite and automatic monitoring, Olivier Thomas,
Université de Sherbrooke

Towards a new procedure for wastewater discharge survey, Marie-Florence Pouet, Université
de Sherbrooke

Use of In-Situ Amendments to Reduce Ecological Risk from Metals Contaminated Sediments,
David Gratson, Neptune and Company

What's in a CUP of British Columbia Surface Water?, Melissa Gledhill, Environment Canada

Linear Regression of Water Quality Data with Nondetects - A New Method, Dennis Helsel, U.S.
Geological Survey

Real-Time Monitoring of Organic Carbon and Selected Anions in the Sacramento/San Joaquin
River Delta System, Steven San Julian, California Department of Water Resources
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INTEGRATING MONITORING WITH SIMULATION AND PREDICTION

131

132

133

134

135

136

Characterization of Streamflow Requirements for Habitat Restoration, Upper Salmon River Basin,
Idaho, Terry Maret, U.S. Geological Survey

Regional-scale sources, transport, and sinks of dissolved solids in water resources of the
Southwestern United Sates, David Anning, U.S. Geological Survey

Nitrate in ground water: Using a model to simulate the probability of nitrate contamination of
shallow ground water in the conterminous United States, Kerie Hitt, U.S. Geological Survey

Modeling the Fate of Particle-Associated Contaminants in San Francisco Bay, CA, John Oram,
SFEI

Statistical optimization of a coastal water quality monitoring program, Carlton Hunt, Battelle

Predicting Sediment and Nutrient Loads in Tropical Watersheds in Puerto Rico, Edwin Martinez,
University of Puerto Rico
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Words and Water Quality: Effective Communication through
Better Publications

Facilitators
Abby Markowitz, Tetra Tech, Inc.
Eleanor Ely, The Volunteer Monitor

Biographical Sketches

Abby Markowitz manages the communications and outreach group in Tetra Tech’s Center for Ecological
Sciences (Baltimore, MD) and has worked in the arena of community-based environmental protection,
workshop coordination and facilitation, technology transfer/communications, and program development
for over 15 years. Abby is an experienced speaker, writer, facilitator and trainer on a wide variety of
environmental, organizational and programmatic issues such as stakeholder involvement, capacity
building, community-based environmental protection, strategic planning, community leadership
development, and volunteer environmental monitoring. She is the co-author and/or technical editor of
several USEPA publications, including Volunteer Stream Monitoring: A Methods Manual (EPA 841-B-
97-003),The Volunteer Monitor’s Guide to Quality Assurance Project Plans (EPA 841-B-96-003),
Bioassessment and Biocriteria Technical Guidance Manual for Lakes and Reservoirs (EPA-841-B-98-
007), Stressor Identification Guidance Document (EPA-822-B-00-025), Revision to Rapid Bioassessment
Protocols for Use in Streams and Rivers (EPA 841-B-99-002), Use of Biological Information to Tier
Designated Aquatic Life Uses in State and Tribal Water Quality Standards (draft, 2005). Since 1992, she
has served on the editorial board of the Volunteer Monitor newsletter and has contributed numerous
articles over the years.

Eleanor Ely has worked as a science writer and editor for 20 years. She specializes in making technical
information clear and interesting for various audiences, including non-experts. Since 1990 she has been
the editor of The Volunteer Monitor, a national publication about watershed monitoring by citizen
volunteers. Eleanor has an M. A. in microbiology and has taken numerous writing and editing classes and
workshops.

Description of Workshop

Few of us think of ourselves as professional writers or editors, yet we often use the written word to
communicate about water quality. This interactive workshop will explore techniques for improving any
publication, from a technical report to a general-interest article. Participants are invited to bring samples
of publications they are working on.

Part 1: Setting the Stage, will answer the questions: What are we trying to accomplish? Who are our
targeted audiences? What is our overall message? How will we distribute the publication?

Part 2: Nuts and Bolts will provide “how to’s” for reviving bureaucratic language, avoiding common
editing and layout mistakes, keeping your readers reading, and revising someone else's writing (while
staying friends!).
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Critical Elements of a Bioassessment Program for State and Tribal
Monitoring

Facilitators
Michael T. Barbour, PhD — Director, Center for Ecological Sciences, Tetra Tech, Inc.,
Chris O. Yoder — Center for Applied Bioassessment and Biocriteria, Midwest Biodiversity Institute

Biographical sketches

Michael Barbour serves as a technical consultant to the USEPA and state and tribal water quality
agencies, and is a primary author of Biocriteria guidance documents and the Rapid bioassessment
Protocols. He facilitates workshops and symposia on bioassessment and Biocriteria strategies, and has
presented papers at more than 100 such workshops. Currently, he directs a staff of 35 ecologists and
toxicologists, who are involved in multiple projects across the Nation.

Chris Yoder is involved in the national development of biological assessments and biocriteria. He was
most recently Manager of the Ecological Assessment Section at Ohio EPA where he was a biologist since
1976. He has served on national, regional, and state working groups and committees dealing with
environmental indicators, bioassessment, biocriteria, and WQS development and implementation.
Recently he served on the National Research Council committee to evaluate the role of science in the
TMDL process.

Workshop Description

In designing or refining a bioassessment program, baseline technical elements are critical foundations to
ensure data credibility for making informed decisions. A combination of survey design, field and
sampling methods, data management and analysis, and indicator development are required at a known
level of rigor to support conclusions that will result in quality management actions and outcomes. This
workshop will be a forum for discussing these elements as they apply across the country and in various
forms of monitoring and assessment programs. The workshop is designed as a facilitated discussion with
introductory presentations and a data exercise to judge the adequacy or limitations of a given program. A
self-assessment exercise on "How can I improve my bioassessment program" will better identify strengths
and weaknesses in individual programs. Participants will be given documents and workshop materials for
their use.
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Data to Action: Empowering Citizens through the Acquisition and
Understanding of Monitoring Data

Facilitators

Candie Wilderman, Alliance for Aquatic Resource Monitoring
Lauren Imgrund, Alliance for Aquatic Resource Monitoring
Faith Zerbe, Delaware Riverkeeper

Biographical sketches

Lauren Imgrund is Director of the Alliance for Aquatic Resource Monitoring (ALLARM) at Dickinson
College, Carlisle, PA. ALLARM partners with PA community groups that are working to protect and
restore watersheds through volunteer monitoring programs. She develops and executes technical
assistance to watershed organizations and is responsible for leadership of ALLARM including overseeing
the operation, managing the budget, fundraising, training, and staff supervision. She has worked in the
conservation field for 17 years.

Candie Wilderman is a professor of Environmental Sciences at Dickinson College, in Carlisle PA, and the
Founder and Science Director of the Alliance for Aquatic Resource Monitoring (ALLARM). She has
been involved in the volunteer monitoring movement since 1985. Her teaching and research interests
include: community-based research, watershed assessment and management, water quality, and aquatic
ecology.

Faith Zerbe is the Monitoring Director for Delaware Riverkeeper Network. In this role, Faith coordinates
DRN’s Monitoring Programs built around restoration, advocacy, and protection. Faith also assists local
watershed groups in the four states of the Delaware River Watershed to better collect and use monitoring
data to make positive change for the resource.

Workshop Description

This workshop will begin by discussing the importance of volunteers engaging in the data analysis
process in terms of: 1) the sense of ownership, increased understanding, and empowerment for action, and
2) the value of using local knowledge for interpretation of cause and effect. A two-phase model for
training volunteers will be presented. Phase 1 is an analysis of a virtual watershed case study to teach
statistical and graphical interpretation and to discover how water chemistry patterns may reflect geology
and land use patterns; Phase 2 is the analysis and interpretation of actual data where participants’
knowledge of local practices is used to identify the causes of the patterns detected and to inform action
plans.

Participants in the workshop will receive copies of all materials and will actually engage in selected
portions of the training, exploring the materials in a participatory manner. Our own successes and failures
in training watershed groups will also be discussed and analyzed.
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Assessing Ground Water Vulnerability Through Statistical and Mechanistic
Methods

Trainers
Sandra Eberts, USGS, 6480 Doubletree Avenue, Columbus, OH, 43229

Leon Kauffman, USGS, 810 Bear Tavern Road, Suite 206, West Trenton, NJ, 08628
Stephen Kraemer, USEPA, 960 College Station Road, Athens, GA, 30605-2700
Mathew Landon, USGS, 4165 Spruance Road, Suite 200, San Diego, CA, 92101-0812
Rob Malone, USDA, 2150 Pammel Drive, Ames, 1A, 50011-4420

Mike Muse, USEPA, 1200 Pennsylvania, Avenue, NW, Washington, DC, 20460
Bernard Nolan, USGS, 413 National Center, Reston, VA, 20192

Jeffrey Starn, USGS, 101 Pitkin Street, East Hartford, CT, 06108

Biographical Sketches

Sandra Eberts has been a hydrologist with the U.S. Geological Survey for over twenty years. She is
currently team leader of the USGS National Water-Quality Assessment program Transport of
Anthropogenic and Natural Contaminants to Supply Wells (TANC) topical study. Prior to her work on
the TANC study, Sandra spent 8§ years as a technical liaison to the U.S. Air Force for the clean-up of
ground-water contamination at weapons manufacturing facilities nationwide.

Leon Kauffman has been a hydrologist with the U.S. Geological Survey for ten years. He currently is
part of the Hydrologic Systems Team of the National Water Quality Assessment program providing
technical support for various ground-water modeling activities. His research interests include coupling
models, spatial data, and water quality results to better understand ground-water systems.

Dr. Kraemer is a hydrologist with the EPA Ecosystems Research Division in Athens, Georgia. ERD is
part of the EPA National Exposure Research Laboratory of the Office of Research and Development.
Dr. Kraemer conducts applied research in support of the Safe Drinking Water Act (e.g., source water
protection) and the Clean Water Act (e.g., total maximum daily loads). He develops and applies
computer models to represent regional and catchment-scale ground water flow, including ground
water/surface water interactions. Dr. Kraemer received the M.S. and Ph.D. in Environmental Science
from Indiana University, Bloomington, and a B.S. in Engineering Science from the University of Notre
Dame.

Matt Landon has been a hydrologist with the U.S. Geological Survey since 1990. He has conducted
studies of ground-water hydrology and ground-water quality in Minnesota, Nebraska, and California.
He is currently working on studies of transport of anthropogenic and natural contaminants to public
supply wells for the National Water-Quality Assessment Program and the California Ground water
Ambient Monitoring and Assessment program.

Rob Malone is a research engineer with the USDA-Agricultural Research Service, National Soil Tilth
Laboratory, Ames, IA (USDA-ARS-NSTL). He is currently working with a team of scientists to develop
tools and methods to quantify the effect of agricultural management on water quality and crop production
that will facilitate agricultural decision-making. Rob played a key role in the development of the
preferential flow component of the Root Zone Water Quality Model (RZWQM), which was created by
USDA-ARS to simulate water and chemical transport associated with agricultural systems.

Mike Muse joined EPA's Region IX in 1973, where he worked in data management and permits
administration. Before transferring to EPA Headquarters in 1990, he served as the Section Chief for
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Permits Administration, worked on redrafting the NPDES program documents for the California State
Water Resources Control Board and set up the Clean Water Act State Revolving Fund (SRF) in Region
IX. Today, he serves as a team leader for source water protection in the Office of Ground Water and
Drinking Water.

Bernard T. Nolan is a ground-water specialist for the National Water-Quality Assessment (NAWQA)
Program of the U.S. Geological Survey (USGS). He has worked in the area of nutrient data synthesis and
interpretation since 1995. He assesses aquifer vulnerability to contamination through modeling and
spatial analysis of water-quality data, soil and aquifer properties, and land-use characteristics.

Jeff Starn has been a hydrologist with the Federal government for over twenty years. He has worked
overseas with the Peace Corps, with the USEPA in Region IV, and with the USGS in the Kentucky and
Connecticut Water Science Centers. His current interests include probabilistic ground-water modeling and
using combined watershed and ground-water models to help better understand hydrologic processes in
glacial/crystalline rock aquifer systems.

Course Description

This multiple presenter short course will outline some of the needs and methods for assessing ground
water vulnerability to contamination. Presentations will include material on USEPA's Wellhead Analytic
Element Model (WhAEM) for generating screening level contributing areas, uncertainty associated with
contributing area delineations, a data base of contributing area summary statistics for assessing supply
well vulnerability in a variety of aquifer systems, considerations for movement of contaminants across the
unsaturated zone, statistical methods for predicting ground water vulnerability at the regional scale,
ground water age as a surrogate for vulnerability, and depth dependent sampling in pumping supply wells
for improved understanding of vulnerability.
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Using U.S. Geological Survey Spatial Data To Analyze Water Quality

Facilitators

Curtis Price, U.S. Geological Survey
Joseph Kerski, U.S. Geological Survey
Sandy Williamson, U.S. Geological Survey

Biographical Sketches

Curtis V. Price is a Physical Scientist with the U.S. Geological Survey at the USGS South Dakota Water
Science Center in Rapid City, South Dakota. He provides GIS and database support to the USGS National
Water Quality Assessment program, and also supports GIS activities throughout the USGS as a member
of the USGS Enterprise GIS team. His research interests include development of techniques to describe
landscapes in support of water data analysis.

Dr. Joseph J. Kerski serves as Geographer at the US Geological Survey in Colorado, where he seeks and
fosters educational partnerships, conducts training in geography, science, and geotechnologies
(Geographic Information Systems (GIS), Global Positioning Systems (GPS), and Remote Sensing for a
wide variety of audiences and locations, creates curriculum focused on spatial thinking and
geotechnologies in education, and conducts research in the effectiveness and implementation of these
technologies in educational settings.

Since 1996, Sandy Williamson has been team leader of the National Water Quality Assessment
(NAWQA) National Data Team. He leads a team of about 10 people across the country developing new
data base and mapping tools on the web for the NAWQA program (http://water.usgs.gov/nawqa/data).
From 1991-97, he led the Central Columbia Plateau NAWQA study unit team in Tacoma, Washington.
He has worked for the USGS for 30 years, previously in Austin, Texas, and Sacramento, California. His
interests are in web-based presentations of scientific studies, data, and mapping, systems analysis
(especially of risk in environmental decision making), ground-water flow and quality, and effective use of
statistics.

Workshop Description

This workshop will show how to access and use water-quality and geospatial data from the U.S.
Geological Survey (USGS) National Water Information System, the USGS National Water-Quality
Assessment (NAWQA) Data Warehouse, and the USGS National Map. Students will participate in
exercises in finding and accessing these data sets and using them to characterize the watersheds and
spatially analyze water-quality and related data sets using geographic information system (GIS) software.
Laptops with internet access and software will be provided, and no GIS experience is required.
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Probability Survey Design for Aquatic Resources using R Statistical Software

Facilitator
Anthony Olsen, U.S Environmental Protection Agency

Biographical Sketch

Anthony R. Olsen is an environmental statistician at the U.S. Environmental Protection Agency,
NHEERL, Western Ecology Division, Corvallis, Oregon. He received a PhD in statistics from Oregon
State University in 1973. He is a Fellow of the American Statistical Association and is a recipient of the
Distinguished Achievement Award from the American Statistical Association's Section on Statistics and
the Environment and the distinguished statistical ecologist award of the International Association for
Ecology. Dr. Olsen's research focuses on the development of large—scale ecological monitoring studies
based on probability survey designs and statistical graphics for geographical data.

Description of Workshop

This workshop will demonstrate software for the selection of sites for aquatic resources, including
estuaries, streams, rivers, lakes, wetlands, and ground water wells. Alternative probability survey design
options include simple random and spatially-balanced (GRTS) probability survey designs that may be
stratified or have unequal probability of selection. ESRI shapefiles are used as input and output.
Participants can bring their own laptop, though this is optional.
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Elements for a Successful Low-Level National Scale VOC Assessment
David A. Bender' and Michael J. Moran'
''U.S. Geological Survey, 1608 Mt. View Rd., Rapid City, SD 57702

Bibliographical Sketches of Authors

David Bender is a hydrologist with the U.S. Geological Survey. His work includes analyzing and
interpreting volatile organic compound surface water quality data and quality assurance and quality
control data for the National Water-Quality Assessment Program. David has a Masters Degree in Civil
Engineering from the South Dakota School of Mines & Technology.

Michael Moran is a hydrologist for the U.S. Geological Survey who works on analyzing and interpreting
ground water quality data for the National Water-Quality Assessment (NAWQA) Program. His work
includes analyzing and interpreting data on VOCs in ground water, designing national-scale ambient
ground water monitoring programs, and developing statistical models to predict the probability of
occurrence of VOCs in ground water. Michael holds a Ph.D. in geological engineering from the South
Dakota School of Mines & Technology and is a member of the American Institute of Professional
Geologists, the Association of Engineering Geologists, and the National Ground Water Association.

Abstract

In the mid-1990s the U.S Geological Survey’s (USGS) National Water-Quality Assessment (NAWQA)
Program requested that a new, low-level analytical method for volatile organic compounds (VOCs) be
developed by the USGS National Water-Quality Laboratory. The low-level method that was developed
in 1997 includes 85 analytes for which uncensored concentrations are reported above, at, or less than the
method detection limits. The use of long-term method-detection limits (LT-MDLs) for individual
analytes was incorporated into the method. The LT-MDL takes multiple instruments, multiple operators,
multiple calibrations, and low-level verification standards into account. The LT-MDL is a measure of
method performance over time.

Fifty-five of the 85 analytes on the new, low-level method were selected for emphasis in the NAWQA
Program’s national assessment based on the following criteria: (1) initial selection of candidate analytes
and preliminary screening based on published knowledge; (2) laboratory studies on the feasibility of
analysis; and (3) analysis of ground-water, surface-water, and quality-control samples to ascertain the
performance of the method. The initial selection and preliminary screening process took into account a
number of physical, chemical, environmental, and toxicological aspects of each compound.

Key elements for the success of the low-level VOC method in the national assessment include: 1)
documentation of laboratory analytical and field methods; (2) collection and review of laboratory and
field quality-assurance and quality-control (QAQC) samples; and (3) use of an assessment level for the
analysis and reporting of VOC occurrence results. The assessment level is a common concentration
applied to water-quality data when comparing detection frequencies or concentrations between different
VOCs, groups of VOCs, or networks of wells. The laboratory incorporated standard operation protocols
for the low-level VOC method. Emphasis has been placed on training field staff on sample-collection and
QAQC protocols. Field quality-control samples are reviewed by local NAWQA staff and a national VOC
team.
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Lessons Learned in National Park Service Aquatic Vital Signs Long Term
Monitoring Program

Roy J. Irwin

National Park Service, Water Resources Division, Water Operations Branch, 1201 Oakridge Dr., Fort
Collins, Colorado, 08525.

Biographical Sketch of Author:

Roy Irwin is a senior contaminants specialist and biomonitoring coordinator in national office of the
National Park Service. Roy has a Bachelors Degree in Biology from the University of Kansas and a Ph.D.
in biology from Tulane University. Roy has 35 years of continuous service with three federal agencies:
The National Park Service, the Fish and Wildlife Service, and the Environmental Protection Agency. He
is the author of NPS “Part B lite” guidance for those developing QA/QC, study design, and practical
statistics aspects in aquatic monitoring protocols and SOPs for the new Park Service Vital Signs
Monitoring Program.

Abstract:

Lessons learned in helping 32 monitoring networks nationwide develop long-term aquatic monitoring in
National Parks are summarized for the following categories of issues: 1) Targeted vs. Probabilistic
Monitoring Designs; 2) Thresholds of Change and Safety Margins; 3) Sample Sizes vs. Detection
Probabilities and Statistical Power, 4) Minimum Detectable Differences (MDDs) and Effect Sizes (ESs),
5) Data Comparability vs. QC Measurement Quality Objectives; 6) The Alphabet Soup of Low-Level
Detection Limits, 7) Alternate Measurement Sensitivity (AMS) When All Measurements Are in the
Quantitative Range and Low Level Detection Limits are Therefore Not Relevant, 8) Using NEMI, and
9) Overlapping Methods to Document Average Bias from Method Changes.
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Meeting Programmatic Data Quality Objectives through a Standardized
Verification and Validation System and Data Management

Beverly H. van Buuren

Moss Landing Marine Laboratories, Quality Assurance Research Group, c¢/o: 4320 Baker Avenue
Northwest, Seattle, Washington 98107

Biographical Sketch of Author

Beverly H. van Buuren is manager of the Quality Assurance (QA) Research Group at Moss Landing
Marine Laboratories (MLML). The QA Research Group consists of six full-time staff members that are
currently focused on two large-scale programs: the State of California’s Surface Water Ambient
Monitoring Program (SWAMP), and the CALFED/California Bay-Delta Authority (CBDA) Mercury
Speciation Monitoring and Research Studies. Ms. van Buuren is the QA Officer for both programs, and
has designed and taught QA courses for the Northwest Environmental Training Center, the Washington
State Department of Ecology, and for project/program-specific applications in the classroom, laboratory
and field.

Abstract

The Surface Water Ambient Monitoring Program (SWAMP) was established to support Federal Directive
AB 982, which mandated that each state develop a comprehensive surface water quality monitoring
program. In California, such a program had to process data representing hundreds of analytes and
methods assessed by numerous contract laboratories. This data had to then be presented to a diverse group
of program participants for a variety of end uses. This inherent variability has required the SWAMP
Quality Assurance (QA) Team and Data Management Team (DMT) to develop a rigorous verification and
validation system that emphasizes data comparability. Data verification ensures that reported results
accurately depict work performed by the contract laboratory. Data validation confirms that the verified
data batch meets the programmatic quality objectives for SWAMP. To ensure consistency, Standard
Operating Procedures (SOPs) were developed for each step in the process - from data verification at the
contract laboratory level, to data validation at the programmatic level. The system begins with contract
laboratories completing Quality Control (QC) Check Sheets prior to submitting their electronic data
deliverables to the DMT. The QC Check Sheet readily identifies any results requiring qualification or
reanalysis. As a result, participating laboratories submit fewer unusable data batches. After data is
uploaded into the database, The DMT verifies data in relation to SWAMP’s Measurement Quality
Objectives (MQOs), and ensures that appropriate qualifiers are assigned to data batches. Then, the DMT
validates data against the programmatic Data Quality Indicators (DQIs). Acceptable data is transferred to
the permanent side of the database, where it is available to potential end users through the internet.
Finally, the QA Team validates a representative percentage of this permanent data against a CLP-Level 4-
style report. Ultimately, this process provides the end user with usable, properly qualified data. In
addition, the system permits corrective action steps to occur in a timely manner.
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Challenges of Conducting Analytical Chemistry in Environmental Matrices or
Why is my Blank not Blank?

Margaret Sedlak and Donald Yee'
'San Francisco Estuary Institute, 7770 Pardee Lane, nd Floor, Oakland, CA 94621

Biological Sketches of Authors

Margaret Sedlak is a Senior Program Manager at the San Francisco Estuary Institute where she assists in
the management of the Regional Monitoring Program for Water Quality in San Francisco Bay (RMP).
Prior to joining SFEI in 2004, Ms. Sedlak worked for an engineering consulting firm providing assistance
to industrial clients on regulatory compliance issues and fate and transport modeling. Ms. Sedlak also has
held positions at: the Swiss Federal Institute of Environmental Science and Technology where she
conducted laboratory research on the fate of tributyltins and Resources for the Future, an environmental
economic policy institute.

Donald Yee is SFEI’s QA Officer. Dr. Yee has worked on various projects for the RMP, such as studies
on atmospheric deposition of trace metals, and organic contaminants to the estuary, and a survey in SF
Estuary waters of VOCs, dioxins, and other priority pollutants not yet regularly monitored by RMP. He
is presently the principal investigator of a CalFed grant evaluating mercury cycling in the Petaluma
Marsh. Dr. Yee has also conducted investigations of loads of PCBs and other organic contaminants from
point source dischargers.

Abstract

The Regional Monitoring Program for Trace Substances (RMP) is an innovative collaborative program
that conducts annual monitoring and research on the San Francisco Bay. One of the goals of the RMP is
to develop an understanding of the impacts of contaminants on the beneficial uses of the San Francisco
Bay. To fulfill this goal, the RMP collects and analyzes San Francisco Bay sediment, water, bivalves and
fish for a multitude of contaminants including trace metals, polychlorinated biphenyls, polyaromatic
hydrocarbons (PAHs), polybrominated diphenyl ethers (PBDEs) and pesticides.

All RMP data are subject to a rigorous quality assurance/quality control (QA/QC) program. Many of the
concentrations measured in Bay samples are substantially below regulatory thresholds. As a result of the
low concentrations of contaminants present and the high potential for interferences from environmental
matrices, blank contamination is frequently identified as an issue during the QA/QC review.

Two compounds, PAHs and PBDEs, will be discussed because they exemplify two of the major types of
blank contamination observed. Our experience indicates that PAH blank contamination is a result of the
analytical method used. PAH methods will be compared and sources of blank contamination discussed.
In contrast, blank contamination observed in PBDE samples is likely due to the ubiquitous use of these
compounds (e.g., a flame retardant). A survey of typical laboratory blank contamination concentrations
for PBDEs will be presented and potential preventive measures will be discussed. Implications for
similarly widely used chemicals such as the perfluorinated compounds will also be addressed.
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Pesticides in the Nation’s Streams and Ground Water, 1992-2001

Robert J. Gilliom', Jack E. Barbash’, Charles G. Crawford’, Pixie A. Hamilton*,
Jeffrey D. Martin3, Naomi N akagakil, Lisa H. Nowell', Jonathon C. Scott’, Paul E. Stackelbergﬁ,
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'uUs. Geological Survey, Placer Hall, 6000 J Street, Sacramento, CA 95819
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° U.S. Geological Survey, 202 NW 66" St, Oklahoma City, OK 73116
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Biographical Sketches of Authors

Robert Gilliom has been a hydrologist with the U.S. Geological Survey since 1978. He has directed the
Pesticide National Synthesis Project of the National Water Quality Assessment Program since 1990.
Previously, he served as project chief for USGS San Joaquin Valley Studies from 1984-1989, was with
the Systems Analysis Group during 1981-1984, and was a member of the Puget Sound Earth Science
Application Project during 1978-1981. Research and publications have focused on water-quality
assessments, ranging from statistical methods for data analysis, to regional and national assessments of
nutrients, trace elements, and pesticides.

Abstract

Pesticides were assessed across a range of land-use and hydrologic settings in 52 major hydrologic
systems throughout the U.S. as part of the U.S. Geological Survey’s National Water Quality Assessment
Program. Water samples were collected from 186 streams; bed-sediment samples from 1,052; and fish
samples from 700. Ground water was sampled from 5,159 wells. Water samples were analyzed for 83
pesticide compounds, most in current use, and bed-sediment and fish samples for 32 organochlorine
compounds, most of which are no longer used.

Pesticides were present throughout most of the year in streams with developed watersheds—those with
substantial agricultural, urban, or mixed-land-use. Pesticide concentrations in stream water followed
strong seasonal patterns that were mainly correlated with the timing and intensity of pesticide
applications. DDT and other organochlorine compounds were found in fish or bed-sediment samples from
most streams, including more than half the streams draining undeveloped watersheds. Pesticides were
less common in ground water, but were detectable in more than half of the shallow wells sampled in
agricultural and urban areas.

Streams and ground water in areas with significant agricultural or urban land use usually contained
mixtures of multiple pesticides. About 95 percent of all water samples from streams in developed
watersheds contained two or more pesticides and 25 percent had 10 or more, indicating that mixtures are
the primary mode of pesticide occurrence.

Annual mean concentrations in streams and concentrations in ground-water samples were seldom greater
than human-health benchmarks for individual pesticides. Benchmarks were exceeded in about 1 percent
of the 2,356 domestic wells and 364 public-supply wells sampled. More than 50 percent of streams with
developed watersheds, however, had concentrations of one or more pesticides that exceeded a water-
quality benchmark for aquatic life, indicating a widespread potential for effects on aquatic life that merits
further investigation.
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Nutrients in the Nation’s Streams and Groundwater, 1992-2001
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Biographical Sketch of Author

Neil Dubrovsky has been a hydrologist with the U.S. Geological Survey for 20 years. He has been the
Chief of the Nutrients and Trace Elements National Synthesis team of the National Water-Quality
Assessment (NAWQA) Program since 2003. He was a member of the California Water Science Center
management team during 1997-2002, was the Project Chief for the San Joaquin-Tulare Basins NAWQA
study unit from 1990-1997, and was a member of the USGS San Joaquin Valley Studies section from
1986-1990. His work has focused on ground-water chemistry and large-scale multidisciplinary water-
quality investigations.

Abstract

Excessive nutrients are a major source of water-quality impairment. Ten years of data collected by the
National Water Quality Assessment program describe current nutrient levels and help explain influential
processes. Nutrient concentrations were low in 85 streams and 401 wells in relatively undeveloped
settings. Nitrate concentrations were elevated in groundwater from both urban and agricultural
landscapes, but exceeded the USEPA drinking water limit (10 mg/L as N) in only 3% of 329 public-
supply wells and in 7% of 2,221 domestic wells. These data, and data on the distribution of nitrate
sources and aquifer susceptibility, allow prediction of vulnerability of unmonitored areas to nitrate
contamination across the U.S.

Nutrient concentrations at 481 stream and river sites were generally lower than those in groundwater, but
increased with agricultural and urban development within the basin. Concentrations of ammonia,
orthophosphate, and total phosphorus were similar in urban and agricultural streams, but nitrate and total
nitrogen were higher in agricultural than in urban streams. Nutrient concentrations vary seasonally, with
total nitrogen commonly greatest in winter and spring and total phosphorus greatest in summer and
autumn; seasonal patterns also vary spatially in response to regional differences in streamflow
seasonality. Nutrient enrichment in streams is common, as reflected by algal community structure.
Nitrogen and phosphorus concentrations correlate with algal metrics indicative of trophic conditions,
tolerance to organic enrichment, and low dissolved-oxygen concentration.

Two findings illustrate the complexity of nutrient enrichment. Studies of nitrate concentrations along
groundwater flow paths show large reservoirs of high-nitrate water in shallow aquifers underlying many
agricultural areas; whether this high-nitrate water will impact nearby drinking-water wells and streams in
the future depends on geochemical and hydrogeologic setting. In addition, natural sources of phosphorus
in groundwater and sediments in some undeveloped areas may complicate development of meaningful
nutrient criteria.
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The National Coastal Assessment: Results, Lessons Learned
and Future Directions

J. Kevin Summers', Burgan Burgan® and Peter Grevatt’
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Kevin Summers is the National Program Director for Ecological Research in EPA’s Office of Research
and Development with training and experience as a systems ecologist. From 1999-2005, he served as the
Technical Director of the National Coastal Assessment, designing, implementing and reporting on the
assessment of the nation’s estuarine resources. The results of this program have been published in the
National Coastal Condition Reports I and II, in 2001 and 2006, respectively.

Barry Burgan is a senior marine biologist with the U.S. Environmental Protection Agency’s Office of
Water. He has been with the agency over 26 years. Most recently he co-authored the interagency
National Coastal Condition Report II and the Coastal Research and Monitoring Strategy. Prior to that, he
managed the national 305(b) program and revitalized the state reporting and monitoring of water quality.
He initiated efforts to regulate and monitor less-than-secondary sewage effluent into the marine
environment, ocean disposal of dredged material and incineration at sea.

Peter Grevatt is the Chief of the Monitoring Branch in EPA’s Office of Water and has served in that
capacity since 2003. He is responsible for implementation of EPA's national water quality monitoring
program and also manages EPA's STORET water quality database. Prior to joining the Office of Water,
Peter served as the Senior Science Advisor for EPA's national hazardous waste cleanup program and as
the senior health scientist for EPA's Region 2 office in New York.

Abstract

Since 1990, the coastal program of EPA's Environmental Monitoring and Assessment Program has been
developing and testing a regional/national monitoring program for estuarine ecosystems. The effort
conducted jointly with NOAA and USGS has resulted in the National Coastal Assessment Program and
two reports of baseline condition of estuarine resources throughout the US. The results of the 1999-2002
surveys, the development, selection and testing of indicators, and the future directions of the program
will be described. How the continuing baseline conditions developed for 2002-2004 will be used to assess
overall trends in ecological condition, nationally and regionally, and will provide a succinct and
consistent condition assessment for examining pre-Hurricane Katrina condition in Louisiana/
Mississippi/Alabama coastal areas will be described. The transition of NCA from a research program to
an operational program will be discussed.
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Robin O'Malley
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Washington, DC 20004
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Biographical information

Mr. O'Malley directs The Heinz Center’s State of the Nation’s Ecosystems project. He has also worked in
the Department of the Interior, the White House Council on Environmental Quality (CEQ); the office of
Governor Thomas H. Kean of New Jersey, and the New Jersey DEP. He holds a Masters degree from
Harvard University's Kennedy School of Government and a Bachelor's degree from the State University
of New York.

Abstract

The Heinz Center’s 2002 State of the Nation's Ecosystems report identified key indicators of the use and
condition of U.S. ecosystems; a second report, due out in 2007, is in preparation. These indicators can
provide insight into the extent of aquatic ecosystems, their physical and chemical condition, the status of
the biodiversity they support, and the uses of these systems by society. Continued tracking and reporting
of those indicators for which data were available, and expansion of monitoring programs to address key
data gaps, is crucial if decision makers and the public are to make informed choices. Unfortunately, there
were many indicators for which data were not available in 2002 and not only are prospects for filling gaps
dim, but erosion of existing monitoring and reporting capabilities has the potential to reduce the
knowledge base on which key decisions are made.

This presentation will briefly review the suite of indicators chosen in 2002 to describe US freshwater
ecosystems, review possible changes to this suite in the 2007 report, and highlight both data gaps and
potential changes that might increase or decrease the availability of data.
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The Fall and Rise of an Aquifer — Stakeholders Unite to Conserve and
Monitor the Sparta Aquifer in South Arkansas
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Dave Freiwald is the Assistant Director with the U. S. Geological Survey in Little Rock, Arkansas where
he serves as head of the Hydrologic Investigations Section directing water-resources research and studies.
In his nearly 26 years working for the USGS, Dave has previously been project chief of the Ozark
Plateaus National Water-Quality Assessment Program, a hazardous waste ground-water study on the
Little Rock Air Force Base, and the Central Midwest Regional Aquifer Systems Analysis (RASA) study.
In the early 1980°s, Dave was a hydrologist with USGS in California for two years where he was born
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Abstract

The Sparta aquifer supplies the majority of water for industrial, municipal, and agricultural uses in Union
County, Arkansas and the surrounding area with resulting water-level declines of more than 360 feet in
some areas. Ground-water flow models developed by the U.S. Geological Survey (USGS) demonstrate
that water levels may be maintained at or above the top of the aquifer by reducing withdrawals from the
Sparta aquifer in Union County by 72 percent. Water quality has degraded in some areas as usage has
increased. Recently Union County stakeholders united to petition the governor to appoint a water board
with taxing authority, which began an education program, initiated conservation and reuse of ground
water measures, and tapped a surface-water supply as an alternative source for certain industrial use to
prevent further water-level declines in the Sparta aquifer.

A 5-year study by USGS is providing real-time water-level data on the internet and periodic water-quality
sampling from a network of wells to document water changes within the Sparta aquifer. Real-time water-
level monitoring is conducted using a pressure transducer connected to a digital data logger. Data are
retrieved automatically every 6-hours via telephone modem, processed, and placed on the USGS website.
Water-quality samples are collected two times per year for specific conductance and chloride.

The internet based real-time water-level data allows citizens and officials to quickly assess the changing
water levels. Water conservation efforts have allowed ground-water levels to rise 2 to 3 feet in less than 2
years in areas centered in the greatest water-level declines. In less than a year since surface water has
been supplied to industry, water-level rises up to 14 feet have occurred in selected wells. Currently,
median specific conductance ranges from 212 to 1,245 microsiemens per centimeter at 25 degrees
Celsius, and median chloride ranges from 3 to 214 milligrams per liter in wells sampled.
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M.S. in hydrology from Stanford University. She is currently serving as Chairman of the Association of
Ground Water Scientists and Engineers, a division of NGWA.

Christine Reimer is Director of Government Affairs for NGWA. NGWA is a membership organization
representing nearly 15,000 U.S. and international ground water professionals. She is a graduate of the
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strategies on the federal level.

Abstract

Ground water, a critical component of the nation’s water resources, is vital to public health, the
environment, and the economy. Approximately 75% of community water systems rely on ground water.
Nearly all of rural America, as well as large metropolitan areas, use ground water-supplied water systems.
Ground water feeds streams and rivers, especially during periods of drought or low flow. The percentage
of total irrigation withdrawals from ground water increased from 23 percent in 1950 to 42 percent in
2000.

NGWA surveys found that while states are gathering the necessary data to inform decision makers, no
state has met its ground water data collection goals. A minimum of fifteen federal agencies collect a wide
variety of water quality data, according to a U.S. General Accountability Office survey. These programs,
in general, are not comprehensive and/or not well coordinated. Long-term ground water quality and
quantity monitoring would provide information necessary for the planning, management, and
development of ground water supplies to meet current and future water needs, both for humans and
ecosystems.

The White House Office of Science and Technology Policy (OSTP) requested that NGWA provide a
suggested design for a national groundwater monitoring program. During the 2005 NGWA Ground
Water Summit, participants representing a broad spectrum of public and private sector ground water
professionals met to discuss ground water monitoring needs. They recommended a three-tiered approach
of monitoring ambient ground water, targeted areas and impacted areas. They suggested that the federal
role should be to support a collaborative framework, develop guidelines, provide funding for federal and
cooperative efforts, and establish a national clearinghouse. Roles for each level of government and for
the private sector were identified. The OSTP has indicated that NGWA’s ideas were considered during
preparation of a long-term strategy for addressing science and technology needs related to water
availability and quality. The draft strategy is expected to be released this summer for comment.
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The Need for Renewed Emphasis on State, Tribal and Federal ground-Water
Protection Programs

Mike Wireman
Regional Ground-Water Expert USEPA Region 8 999 18th St Denver, CO, 80202

Abstract

Over the past several years diminishing and fragmented emphasis on state, tribal and federal ground-
water protection programs, coupled with the lack of dedicated funding to support such programs, has
resulted in major obstacles to effective ground-water resource protection and management. The reduced
emphasis on ground-water protection and management has become a more critical issue due to the
dramatic increase in the rate of development of ground water in the USA. Currently the total volume of
ground-water pumping in the USA exceeds 77 million gallons per day. This dramatic increase in
pumping, coupled with widespread drought conditions, has led to significant aquifer mining, reduced
ground-water recharge, reduced baseflow to streams and reduced ground-water discharge to wetlands and
springs. The development and implementation of multiplescale, multiple objective ground-water
monitoring programs is an essential element of a viable, effective ground-water management program.
Some key elements of State-wide ground-water monitoring program include: 1. Establishment of
monitoring programs that include ambient monitoring, aquifer-specific monitoring, program specific
monitoring and regulatory monitoring. 2.Design and implementation of State ground-water monitoring
programs should be coordinated with State Geological Surveys. 3. Monitoring wells should be dedicated
well - not wells used for other purposes. Well construction and location must be suitable for monitoring
objectives. 4.Monitoring schedules should consider seasonal hydrograph differences and the ability to do
trend analysis. Selection of appropriate indicator parameters is critical. Monitoring data must be managed
in a way that makes data analysis practical. To address these critical ground-water management issues,
the Ground-Water Protection Strategy Workgroup was established in 2003. Membership in the
Workgroup included representatives from state and Tribal ground-water protection programs, scientists
from the USGS, USEPA and USFS. The GWPSW is working closely with the National Ground-Water
Association and the Ground-Water Protection Council. The primary mission of the GWPSW is to develop
and implement a strategy to re-focus and strengthen state, tribal and federal ground-water protection and
management programs.
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of the Coal Field Hydrology Program at the Kentucky Geological Survey, located at the University of
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Abstract

The state of New Hampshire maintains a network of 25 wells to monitor ground water in an effort to form
a preliminary statewide monitoring network. These wells are relatively shallow, and are a subset of a
larger set of wells installed as part of a previous cooperative study to evaluate the shallow, stratified drift
aquifers in the state. Although 97 percent of all water wells in New Hampshire are drilled into the
bedrock, only one well in the current network of 25 wells monitors this important statewide aquifer.
NHGS presented a capital budget request in two successive legislative sessions to secure an appropriation
funding the installation of twenty-four companion bedrock wells to measure water levels for drought
management, and to determine ambient ground water quality. The state did appropriate funding for this
request; however, only half of the original $205,000 request was made available for the current biennium.
This creates a dilemma as half of the proposed budget will not fund half of a network because of upfront
equipment and strategic planning needs. To optimize the reduced network size, NHGS will use data from
over 100,000 wells stored in the state’s Private Well Inventory database to develop statistical
relationships for well placement based on well depth and yield relating to specific lithotypes prevalent in
New Hampshire’s complex geology. For example, valuable insight can be gleaned from histograms of
well yields as a function of depth in specific lithotypes for deciding the appropriate number of wells to
install in a particular region of the state, as well as a representative depth. GIS data related to population,
land use, geology, and physiography will be integrated into the network design. Moreover, a successful
design will involve an interactive strategy with all stakeholders to meet as many scientific and societal
needs as is practical.
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Implementation

Curtis Price', Naomi Nakagaki’, Kerie Hitt’, Gail Thelin?, and Sharon Qi*

"'U.S. Geological Survey, 1608 Mountain View Road, Rapid City, SD 57702
* U.S. Geological Survey, Placer Hall, 6000 J Street, Sacramento, CA 95819-6129
‘USs. Geological Survey, 12201 Sunrise Valley Drive, MS 413, Reston, VA, 20192-0002
‘US. Geological Survey, 1300 SE Cardinal Court, Bldg. 10, Suite 100, Vancouver, WA 98683

Biographical Sketches of Authors

Curtis V. Price is a Physical Scientist with the U.S. Geological Survey at the USGS South Dakota Water
Science Center in Rapid City, South Dakota. He provides Geographic Information System (GIS) and
database support to the VOC National Synthesis Project of the USGS National Water Quality Assessment
(NAWQA) program, and also supports GIS activities throughout the USGS as a member of the USGS
Enterprise GIS Team. His research interests include development of techniques to describe landscapes in
support of water data analysis.

Naomi Nakagaki is a geographer with NAWQA's Pesticide National Synthesis Project in Sacramento,
California. She has been providing GIS support for the project since 1991. Much of her work has been
focused on providing environmental characteristics of watersheds for surface-water sites sampled in the
NAWOQA program, as well as developing national spatial datasets of agricultural pesticide use.

Kerie J. Hitt is a GIS specialist with the USGS NAWQA Program in Reston, Virginia, and provides
technical support for national studies of nutrients in ground water. She develops and applies ancillary
spatial data on factors that influence water quality. Ms. Hitt joined USGS in 1981 and has been with the
NAWQA Program since 1991.

Gail Thelin is a geographer with the Pesticide National Synthesis Project of the USGS NAWQA
Program. Prior to joining NAWQA in 1991, she was a remote sensing specialist at NASA-Ames
Research Center where she developed techniques to apply satellite data to a variety of hydrologic and
agricultural applications. Since joining the NAWQA Program in 1991, she has focused on developing
methods to estimate current and historical county pesticide use data and other characteristics of
agricultural land use. Gail also represents the NAWQA Program on several intergovernmental
committees addressing data requirements for national-scale pesticide use and land-cover information.

Sharon L. Qi is a Hydrologist with the USGS Colorado Water Science Center, and works from Cascade
Volcano Observatory in Vancouver, Washington. She is currently the GIS Specialist and data base
manager for the High Plains Regional Groundwater study; part of the USGS NAWQA Program. Recent
work has included using GIS to assist in the development of a ground-water vulnerability model for the
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Abstract

The U.S. Geological Survey’s National Water-Quality Assessment (NAWQA) Program has developed
methods to characterize the landscape near water-quality sampling sites using geographic information
system (GIS) analysis. Factors affecting water quality can be better understood when landscape properties
(such as soil characteristics) and anthropogenic variables (such as population density) are estimated for
target areas representing source areas for water samples. Target areas in the NAWQA Program include
watershed areas upstream from surface-water sampling sites, aquifer outcrop areas, and buffer areas
defined near sampled wells. Landscape variables can be represented in many ways (for example, raster
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surfaces or polygon and point features), and different data models suited to solve particular spatial
analysis problems have been used by NAWQA. Two key ancillary data themes used by NAWQA for data
analysis are population density and land use and land cover (LULC). Trend analysis is an important goal
of the NAWQA Program. However, LULC data sets collected to measure changes at a national scale are
not available. The NAWQA Program has developed techniques to combine several existing national
LULC data sets and population data sets to estimate LULC at several time periods of interest, and
spatially aggregate both population density and LULC data for use in characterizing NAWQA sampling
sites. This paper will discuss several representative landscape variables used in the NAWQA Program
and how they have been developed and applied to characterize water-quality sampling sites using GIS.
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Abstract

Information on the amount and spatial distribution of nutrient and pesticide use were key landscape
variables used to characterize the agricultural setting of 51 major river basins and ground water systems
being studied by the National Water-Quality Assessment (NAWQA) Program. Data from the Census of
Agriculture which included animal counts and acres harvested for a variety of crops were combined with
other published information on state-level fertilizer sales and pesticide use-coefficients and estimates of
manure production to develop county-based estimates of total nutrient and pesticide inputs across the
Nation. The spatial distribution of each of these variables was determined by combining the county-level
tabular data with mapped land-cover data using a Geographic Information System (GIS). Through a series
of GIS overlay functions, study areas, county boundaries, and National Land Cover Data were intersected,
and weighting factors that represented the fraction of each county agricultural land use contained in each
NAWQA study area were computed. These land-cover weighting factors then were associated with
tabular information on fertilizer use and pesticide applications by county to spatially distribute nutrient
and pesticide loads to agricultural land uses within the NAWQA study areas. The land-cover weighting
factors computed for a study area can be used to apportion any other tabular county-based data to
agricultural land in a study area outside of the GIS processing environment. This approach avoids
multiple GIS overlays of study areas, counties and land cover.

The nutrient and pesticide load estimates have been used with water-quality data from NAWQA

monitored sites to interpret and explain water-quality conditions. Since the tabular data have been
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associated with mapped land cover for the entire conterminous United States, the estimates were used in
the development of nitrate and atrazine models that extend NAWQA’s interpretations to unmonitored
areas.
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Abstract

An important goal of the U.S. Geological Survey’s National Water-Quality Assessment (NAWQA)
Program is an improved understanding of the effects of urbanization on stream ecosystems. A number of
remotely sensed and GIS-derived data sources and techniques are being used as part of NAWQA’s efforts
to relate urban activities and landscape features to stream conditions. While the Program makes use of
many “traditional” data sources and metrics for analysis (e.g. national land cover data, road density, etc.),
numerous efforts have been made to develop derivative or “value-added” data products that may help in
the analysis of urban effects. Examples of these are distance-weighted and “proximity to urban”
measures, connectivity metrics, and multi-metric indexes. Because of the increasing fragmentation of the
American landscape, both the pattern and intensity of urbanization may be important considerations. Of
all anthropogenic features, roads play an especially important role, in that they are key factors in both
landscape fragmentation and urban intensity, as well as serving as a near-perfect indicator of human
presence.

Practical usage and tradeoff issues for GIS data in urban studies can also pose vexing questions:
appropriate scale (when is spatial resolution “too coarse”?); data quality (what is “good enough”
accuracy?); and the effect of currency (when are data “too old” in a rapidly urbanizing watershed?).
Answering these questions may be the most useful guide in evaluating what the “best” data may be for
any particular project.
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Abstract

StreamStats is a partnership between the U.S. Geological Survey (USGS) and Environmental Systems
Research Institute (ESRI) to develop an online application that links USGS digital map data, streamflow
statistics, and regression equations with ESRI's ArcHydro* tools. The application delineates the drainage
basin above a user-selected point on a stream, calculates the basin characteristics (such as area, slope,
elevation, and precipitation), and uses those characteristics with USGS regression equations to estimate a
variety of low, mean, and peak streamflow statistics.

Why is this important? Every time a new bridge or culvert is designed or a channel modification is
planned, an engineer calculates a design flow for the stream reach to serve as the basis for the design.
Additionally, many environmental issues related to water-quality standards, pollutant discharge permits,
and instream flows for fish habitat rely on good estimates of a stream's low-flow characteristics. Before
digital maps, the calculation of these flow estimates was tedious and subject to errors or inconsistency
depending upon approach, source data, and the individual doing the analysis. Calculations for even a
modest-sized basin could take hours, whereas with StreamStats, the process can be done accurately and
consistently in only a few minutes.

State highway departments and Federal land managers (such as the U.S. Forest Service) require these
calculations to determine whether the designs for structures such as highways, culverts, and bridges are
adequate. Federal and State emergency management agencies use estimates of peak streamflows to
develop flood-prone area maps. The Idaho Department of Environmental Quality is currently working
with the USGS to use StreamStats for developing a digital map of Idaho that identifies all stream reaches
in the State as perennial, intermittent, or transitional. StreamStats also is being used in a partnership
between the Bureau of Reclamation and USGS to provide a hydrologic basis for the evaluation of salmon
and bull trout habitat in the upper Salmon River Basin in Idaho.

* Any use of trade, product, or firm names is for descriptive purposes only and does not imply
endorsement by the U.S. Government.
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Abstract
The Regional Monitoring Program for Trace Substances in the San Francisco Estuary (RMP) is an
innovative model for providing the scientific foundation needed for managing water quality in a treasured
aquatic ecosystem. The RMP was initiated in 1993 through a permit requirement that all dischargers to
the Bay contribute a program that would monitor the cumulative effects of all their discharges to Bay
water quality. The program is implemented by a non-governmental organization, SFEI, and governed by
committees of the key stakeholder groups. The RMP now has an annual budget of $3 million from nearly
100 participants and has become a key source of information that helps define regulatory priorities for the
Regional Water Board. The long-term sustainability of the RMP is due to
o Stakeholder ownership in the monitoring program through their financial contributions and
participation in program governance.
e Program relevance to water quality decision-making. This relevance was augmented in 2002 by a
new collaboration of many of the same partners, the Clean Estuary Partnership (CEP) to develop
Total Maximum Daily Load Allocations for the Bay using data and conceptual models developed
from RMP monitoring.
o Trust in the quality of the data by all partners due to a sophisticated and well-supported QA/QC
program and regular programmatic peer review from scientists outside the region.
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Monitoring metals in San Francisco Bay: Quantification of Temporal
Variations from Hours to Decades
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Abstract

As the systematic monitoring of metals in San Francisco Bay waters approaches two decades, it is now
possible to quantify spatial and temporal variations in metal concentrations over hours and decades. This
quantification provides resolution on the impacts of ongoing remediation efforts, as well as projections of
the impacts of proposed alterations of the Bay, on metal contamination in the estuarine system. The
efficacy of different remediation efforts can also be assessed in terms of their relative impact on water
quality, as can the potential impacts of changes in land use of the watershed, catastrophic events, and
global warming on that water quality.
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Abstract

The Interagency Ecological Program (IEP) Environmental Monitoring Program
(http://www.iep.water.ca.gov/emp/) has actively monitored physical, chemical, and biological conditions
in the upper San Francisco Estuary for 30 years. The IEP monitoring staff and management conduct an
internal review of the program approximately every three years. Each review is an opportunity to assess
current monitoring practices and implement refinements or improvements to the program. This
presentation will examine the most recent review of the benthic monitoring component of the program.
Efforts to refine research goals in response to the greater scientific community’s evolving understanding
of the estuary will be discussed, as will the constraints involved in translating those goals into real-world
monitoring strategies. In particular, the conundrums specific to monitoring the benthos in a large,
physically and biologically diverse system in a way that 1) preserves the long-term records, 2) represents
the ambient biological conditions, 3) tracks species invasions, and 4) yields data that can help assess the
ecosystem effects of water resource management in the Estuary are addressed. The merits and deficits of
several monitoring approaches suggested during the review and the lessons learned thus far will be
discussed.
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Abstract

While over seven million organic and inorganic compounds that have been indexed by the American
Chemical Society's Chemical Abstracts Service in their CAS Registry are commercially available, most
pollution monitoring programs focus only on those chemical stressors for which regulatory benchmarks
exist, and that were traditionally considered responsible for the most significant human and environmental
health risks. Until the late 1990s, the San Francisco Estuary Regional Monitoring Program was no
exception in that regard. After a thorough external review, the monitoring program responded to the need
for developing a pro-active surveillance approach for emerging pollutants in recognition of the fact that
the potential for the growing list of widely used chemical compounds to alter the integrity of water is
high. We describe (1) the scientific and analytical bases underlying a new surveillance monitoring
approach; (2) summarize approaches used and results obtained from a forensic retrospective; (3) present
the growing dataset on emerging pollutants from surveillance monitoring and related efforts in the San
Francisco Bay Area to characterize newly targeted compounds in wastewater streams, stormwater runoff,
and biota; and (4) suggest next steps in monitoring program development and applied research that could
move beyond traditional approaches of pollutant characterization. Based on the forensic analysis of
archived chromatograms and chemical and toxicological properties of candidate compounds, we
quantified a variety of synthetic organic compounds which had previously not been targeted for analysis.
Flame retardant compounds, pesticides and insecticide synergists, insect repellents, pharmaceuticals,
personal care product ingredients, plasticizers, non-ionic surfactants, and other manufacturing ingredients
were detected in water, sediment, and/or biological tissue samples. Several of these compounds,
especially polybrominated diphenyl ether flame retardants, exhibited concentrations of environmental
concern. We also describe environmental management challenges associated with emerging pollutants
and how pro-active surveillance monitoring might assist in a more holistic approach to pollution
prevention and control before emerging pollutants become a burden on future generations.

2006 National Monitoring Conference; Concurrent Session B: B5-Monitoring in the Shadow of the Golden Gate

73



Glyphosate Concentrations in Various Hydrological Compartments
of a Small Watershed in East-Central Indiana

Nancy T. Baker' and Michael T. Meyers’

' USGS 5957 Lakeside Boulevard, Indianapolis, IN 46278 2 USGS 4821 Quail Crest Place,
Lawrence, KS 66049

Biographical Sketch of Authors

Dr. Nancy T. Baker is a hydrologist with the U.S. Geological Survey Indiana Water Science Center. Since
1991 she has worked on National Water-Quality Assessment Program (NAWQA) studies for the White
River Basin, Miami River Basin and White River-Miami River Basins. She is presently the lead scientist
for the NAWQA White River-Miami River Basins Agricultural Chemical Transport and Fate Topical
Study.

Dr. Michael T. Myers is a research scientist with the U.S. Geological Survey and is currently the director
of the USGS, Kansas District Organic Geochemistry Research Laboratory. The focus of his research is
development of analytical methods to study the nature of organic contaminants in surface water and
ground water. His primary interest is the study of “emerging contaminants” such as pesticide degradates
and pharmaceutical compounds. Collectively these studies have had an impact on our understanding of
the occurrence, fate, and geochemical transport processes of organic compounds that are not routinely
measured.

Abstract

Glyphosate is a widely used herbicide in the cropping of genetically modified herbicide resistant soybeans
and corn. In 2004 in Indiana, approximately 94 percent of the soybeans were glyphosate resistant.
Glyphosate has a very high organic carbon adsorption coefficient, which allows it to be readily bound to
soil particulates on the land and in the water. To investigate the occurrence and transport of glyphosate in
the agricultural environment, the U.S. Geological Survey collected samples from various hydrological
compartments (precipitation, soils, soil water, shallow ground water, tile drain effluent, field surface
runoff, and ditch water) in a small watershed in east-central Indiana. Glyphosate was detected more than
50 percent of the time in each of the hydrological compartments and 100 percent of the time in soils and
field surface runoff. The highest glyphosate levels were also seen in soils, 476 parts per billion (ppb), and
field surface runoff (427 ppb). As expected, the maximum glyphosate concentration in soil water (0.14
ppb), shallow ground water (0.13 ppb), tile drain effluent (4.71 ppb), and precipitation (1.09 ppb) were
low; however, glyphosate was detected frequently in these compartments, 59, 100, 87, and 92 percent of
the samples, respectively. The soil-binding properties of glyphosate strongly affect the hydrologic
movement of this compound; transport pathways that move sediment and soil particulates also are the
most important pathways for glyphosate transport. However, some glyphosate does move through the
soils to tile drains. This is likely secondary to preferential flow pathways (macropores, shrink-swell
fissures, and biota-created channels) during larger rainfall events.
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Abstract

Since 1991, the EPA has provided for states to take primary responsibility in developing management
programs to deal with agricultural chemicals. Because of variations in geology, soil, and landscape
features among the states, the strategy allows states to implement their own pesticide-specific SMP to best
protect their water resources. For the past 14 years, the lowa Department of Natural Resources - Water
Monitoring Program has been developing a database of pesticide analyses and detections to make data
more readily available for natural resource managers. This database, the lowa Pesticide Water Resources
Database (IAPEST), was developed to improve access to pesticide contaminant information and facilitate
integration of these data with other natural resource information. Results from the analysis of herbicide
occurrences in lowa water resources have shown a steady decline in concentrations of some of the older
formulation compounds in the State’s surface and groundwater resources. Partly, this decrease is due to
improved management on the landscape as well as changes in marketing and sales of herbicides. In more
recent years, the introduction of new formulation herbicides (lower application rates, different modes of
action) has resulted in a new class of compounds appearing in lowa’s water resources. This presentation
will highlight these trends and discuss implications for future monitoring activities.
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Abstract

The U. S. Geological Survey (USGS), in cooperation with the U. S. Environmental Protection Agency
(US EPA), collected water samples from 120 small streams (watersheds less than 200 square kilometers)
across the Midwestern United States during the summer and fall of 2004. Streams were selected at
random from watersheds representing a variety of geologic, hydrologic, topographic and climatologic
conditions. Samples were collected during base-flow to represent long-term average effects of land use,
and geologic, hydrologic, and climatic conditions.

The study focused on the presence of pesticides and nutrients. Water samples also were analyzed for
perchlorate and for selected organic contaminants such as pesticide-breakdown, fragrance,
pharmaceutical, plasticizer, and polyaromatic-hydrocarbon compounds. Many of these compounds were
detected across the Midwest, although at concentrations typically less than one part per billion. The
presence of these compounds in base flow indicates the combined effect of anthropogenic use of these
compounds and the importance of ground-water as a mechanism to transport these compounds to streams
over time.

This study is part of a long-term cooperative national research project among the US EPA and the USGS
to collect comparable water-quality data from small streams and to develop regional predictive models
that use landscape characteristics to estimate pesticide and nutrient concentrations in small streams.
Notice: Although this work was reviewed by EPA and approved for presentation, it may not necessarily
reflect official Agency policy.
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Abstract

In the second decade of the U.S. Geological Survey’s National Water-Quality Assessment (NAWQA)
Program, a major focus is on regional assessments of surface-water quality conditions and trends. For the
purpose of these assessments the nation has been divided into 8 surface-water regions, referred to as
Major River Basins (MRBSs).

These regional surface-water assessments expand upon NAWQA findings from 1991 to 2004 in 51
“Study Units” across the Nation. Regional assessments will complement and extend the findings of the
Study Units to fill critical gaps in our understanding of surface-water quality over broad regions, and
determine whether trends in surface-water quality exist at sites that have been monitored for more than a
decade.

A water-quality concern in agricultural areas of the Midwestern United States is runoff of pesticides from
areas of application to streams and rivers. Herbicide data collected at stream sites that drain watersheds
where corn and soybean row crops constitute at least 20 percent of the land use were analyzed for spatial
and temporal trends. The sites were located in sixteen NAWQA Study Units in the central and eastern
United States.

Herbicide concentrations and changes in concentrations were compared to rates of application over the
period of study to determine whether changes in use are reflected in streamwater concentrations. Trends
were analyzed using a multiple linear regression technique on data collected during the growing season
(April-September).
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data analysis and database management, and working with communities to resolve water conflicts.
Amanda’s educational background includes a bachelor’s degree from the University of Texas and a
master’s of science degree from Texas State University. Past work experiences include several positions
with the National Park Service including Yosemite National Park, Lake Mead National Recreation Area,
and as part of the ranger activities division in Washington DC.

Abstract

Like the waters it monitors, the Colorado River Watch Network is dynamic. Established by citizens in
1988 and managed by the Lower Colorado River Authority (LCRA) since 1992, the Colorado River
Watch Network (CRWN) works to educate and involve citizens of all ages and backgrounds throughout
the watershed in understanding, collecting, reporting and presenting information needed to sustain the
health of the lower Colorado River and its tributaries in Texas. The individual volunteers that CRWN
depends on are in constant flux. Students advance and graduate, teachers change jobs or schools, citizens
move or withdraw to accept new opportunities.

The challenge many volunteer monitor programs face is how to more actively involve citizens in the
environmental decision making process. CRWN’s answer is creative outreach through programs such as
LCRA’s monthly Water Quality Index.

Beginning in 1996, CRWN has used data from selected sites to help produce the LCRA’s Water Quality
Index. The index, a monthly water quality update for 14 river and lake communities in the lower
Colorado River basin, was recognized at the National Volunteer Monitoring Conference in August 1996
as a model example of volunteer data being used as a public awareness and information tool. The index
also represents exceptional progress in coordination between volunteer and professional monitoring
efforts.

Spring 2006 marks the 10™ anniversary of the monthly collection of data for LCRA’s Water Quality
Index. This discussion will cover key elements to the success of the Water Quality Index and the
challenges associated with using volunteer water quality data as a meaningful source of information.
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Anthropogenic Impacts to Fish Assemblages in Northern
New Jersey Streams
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John Vile is a research scientist for Water Monitoring & Standards within the New Jersey Department of
Environmental Protection. He is certified as an Associate Fisheries Professional by the American
Fisheries Society and specializes in aquatic ecological investigations. Currently he is in charge of
overseeing the New Jersey Fish IBI Program. In addition, Mr. Vile has spent several years working as a
fisheries biologist in the Midwest and Pacific Northwest. He has a B.S. in Biology from Rutgers
University and a M.S. in Biology from East Stroudsburg University.

Biographical Sketch of Presenter

Leslie McGeorge is the Administrator for Water Monitoring & Standards, where she directs NJ’s ambient
water quality monitoring, standards and assessment program. Previously, she served as Assistant
Commissioner for Environmental Planning and Science, and as a Research Scientist, Assistant Director,
Deputy Director and Director in the Division of Science, Research and Technology. She sits on the
National Water Quality Monitoring Council, co-chairs the NJ Water Monitoring Council, and represents
NJ on ASIWPCA’s Monitoring, Standards and Assessment Task Force. She has a B.S. in Biology
(Lafayette College) and a M.S. in Public Health, Environmental Chemistry and Biology (University of
North Carolina).

Abstract

The New Jersey Fish Index of Biotic Integrity (IBI) has been used to assess the health and condition of
fish assemblages and to identify potential stressors from high gradient streams in New Jersey. Since the
initiation of the program in 2000, a number of impacted waters have been identified. Seventy-six percent
of urban streams sampled have been impacted or have suspected impacts as a result of human activities.
The most common urban stressor to the aquatic community is loss or degradation of natural habitat. Bank
erosion and siltation have eliminated overhead cover, bank vegetation, riparian buffer, and suitable
substrate in many urban streams. The effects of such habitat alterations are evident in the fish
community, as benthic insectivores, which require clean substrate, have exhibited a decreasing trend in
response to urbanization. Trophic imbalance is often evident in urban waters, as specialized feeders such
as insectivorous cyprinids are replaced by generalists. In addition, data from the 2005 season indicates
external deformities in fish are more common in urban settings, likely a result of environmental stress or
input of contaminants.
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Effects of Hydrologic Factors on Ecological Conditions of Streams in the
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currently the Lead Scientist for the NAWQA Program’s northeast Major River Basins where he
administers a series of projects looking at trends in ecology and water-quality.

Karen Riva-Murray has been an aquatic ecologist with the U.S. Geological Survey’s New York Water
Science Center since 1991. As lead biologist for the Hudson River Basin (HDSN) and Delaware River
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Karen Beaulieu is a Biologist with the U.S. Geological Survey's Connecticut Water Science Center. Since
1996, she has been involved with many NAWQA Program studies including the LINJ, Central Arizona
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Abstract

Data collected between 1993 and 2003 as part of the U.S. Geological Survey’s National Water-Quality
Assessment Program were evaluated to assess effects of hydrologic modifications and other
environmental stressors on aquatic-invertebrate assemblage structure in the north-eastern United States.
Macroinvertebrate and hydrologic data were aggregated for more than 70 upland stream sites having three
or more years of continuous flow data. Data on geology, landscape composition and configuration, and
chemical and physical stream conditions were also compiled for these sites. The recently-developed
USGS Hydrologic Indices Program was used to calculate 171 ecologically relevant flow and flow-related
parameters, which were used to characterize sites according to the five major components of streamflow -
timing, magnitude, duration, frequency, and rate of change.

Patterns in macroinvertebrate-assemblage structure among sites were examined with nonmetric
multidimensional scaling (NMDS). The primary NMDS axis, which explained 40% of the variation in
assemblage structure, was interpreted as a disturbance gradient that was significantly related to indicators
of landscape composition (e.g., urbanization and forest fragmentation) and flow regime (e.g., high- and
low-flow duration). Results will be used to identify important landscape and hydrologic parameters
associated with ecosystem disturbance and provide water managers with a strong scientific basis for
establishing targeted limits on hydrologic alterations for maintaining ecosystem health.
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to Unsampled Sites

Ian R. Waite, Kurt D. Carpenter, Andrew J. Arnsberg, Frank A. Rinella, Steven Sobieszczyk, and
Michael J. Sarantou

U.S. Geological Survey, Oregon Water Science Center,
10615 SE Cherry Blossom Dr., Portland, OR 97216

Biographical Sketches of Authors

Ian Waite has been a research ecologist for the USGS Water Resource Discipline since 1992. [an’s
research interests include better understanding of how complex mixtures of natural and anthropogenic
factors cloud our interpretation of stream bioassessments, the application of multivariate statistics, and
improving our understanding of habitat requirements and tolerances of macroinvertebrates. lan has a
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biogeochemistry, hydrology and algal ecology. He is a leading algal ecologist for the NAWQA program
and continues to develop creative solutions to difficult bioassessment research questions. Kurt has worked
for the USGS since 1992 and has a Master’s in Environmental Science.
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GIS/landscape ecology to water quality issues; and Michael Sarantou a hydrologic technician with 16
years experience on a variety of difficult stream systems.

Abstract

From late 2003 through summer 2004, the U.S. Geological Survey’s National Water Quality Assessment
Program sampled 28 streams within the Willamette Basin to investigate effects of urbanization on aquatic
biology (fish, macroinvertebrates, and algae), habitat, and water chemistry. The 28 watersheds fall along
an urban land use gradient index (Urban Intensity Index, 0 to 100, lowest to highest) based on land use
and census data developed for this region. Watershed areas range from 13 to 96 square kilometers and
contain greater than 20 percent of the Willamette Valley ecoregion. Ten streams were sampled for water
chemistry six times during study period. The other 18 streams were sampled twice for water chemistry—
once during high sustained flow, and once during summer low flow. Fish and macroinvertebrates showed
a linear decrease in numbers, quality and diversity as urban intensity increased, with no detection of a
threshold. Population density and the urban intensity index were highly correlated with fish and
macroinvertebrate assemblage patterns among sites. Variables that seemed to be important in explaining
the decline in biological assemblages were water temperature, dissolved oxygen, stream gradient, habitat
diversity, and the number and concentration of pesticides. We also tested two groups of highly developed
sites, both with high percent-developed landuse of agriculture plus urban, but one with relatively low
population density (low urban intensity) and the other with high population density (high urban intensity).
We could not statistically detect any difference based on biological assemblages and stream chemistry
between these highly developed watersheds even though the amount of urbanization was different
between the two groups of sites. We will discuss the possible application of and results from the use of
the urban intensity index as a predictive model on unsampled sites.
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Getting Started in Volunteer Monitoring

Facilitators
Linda Green, University of Rhode Island Watershed Watch
Danielle Donkersloot, New Jersey Department of Environmental Protection

Biographical Sketches

Linda Green is Program Director of the nineteen year old URI Watershed Watch Program. This science-
based volunteer water quality monitoring program promotes active volunteer monitoring, informal
educational outreach and generates virtually all the of the RI lake water quality monitoring data. She
represents the volunteer monitoring community on the National Water Quality Monitoring Council, co-
chaired its Collaboration and Outreach subcommittee, co-chaired the May 2002 NWQ Conference as well
as this one. She shares leadership of a national Extension project to expand and enhance volunteer
monitoring in Extension programs across the country. She is a longtime member of the editorial board of
The Volunteer Monitor newsletter. She holds a BS in Natural Resources and an MS in Resource
Chemistry from the University of Rhode Island.

Danielle Donkersloot is the Volunteer Monitoring Coordinator for the New Jersey Department of
Environmental Protection. She started with the NJDEP in the Threaten and Endangered Species Program
and has been working for the Division of Watershed Management for the past 6 years. She has been
coordinating and facilitating all the volunteer monitoring program within the State under one umbrella
organization called the Watershed Watch Network. She has been integrating volunteer monitoring
information into the overall State’s monitoring matrix, and providing support and guidance to the
volunteer community. Danielle represents the volunteer monitoring community at the NJ Water Quality
Monitoring Council.

Workshop Description

This workshop will focus on helping new program coordinators, or those thinking of starting a program,
get it going. Our goal is to provide you with questions to consider, steps to follow, examples of what’s
worked, and direct you to resources available to assist you in your monitoring efforts. We will also
introduce a tiered approach to volunteer monitoring that allows agencies to identify their data quality
needs so that volunteers can target their monitoring efforts for specific uses. The tiers are defined by the
purpose of monitoring, the intended data use, and the intended data users.
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Raymond Slade, PH, is a former USGS Texas District Surface-Water Specialist.

Richard L. Haney, PhD, is a soil scientist with USDA-ARS in Temple, TX.

Jeff G. Arnold, PhD, is an agricultural engineer with USDA-ARS in Temple, TX.

Abstract

The scientific community has not established an adequate understanding of the uncertainty inherent in
measured water quality data, which is introduced by four procedural categories: streamflow
measurement, sample collection, sample preservation/storage, and laboratory analysis. Although previous
research has produced valuable information on relative differences between procedures within these
categories, little information is available on the cumulative uncertainty in resulting water quality data. As
a result, uncertainty is typically either ignored or accounted for with an arbitrary margin of safety. Faced
with the need for scientifically-defensible estimates of data uncertainty to support water resource
management, the objectives of this research were to compile selected published information on
uncertainty and to present an error propagation methodology for comparison of procedural categories and
determination of the cumulative probable uncertainty in resulting measured streamflow, sediment, and
nutrient data for small rural watersheds. Best case, typical, and worst case “data quality” scenarios were
examined. Averaged across all constituents, the calculated cumulative probable uncertainty (+/- %)
contributed under typical scenarios ranged from 6% to 19% for streamflow measurement, 4% to 48% for
sample collection, 2% to 16% for sample preservation/storage, and 5% to 21% for laboratory analysis.
Under typical conditions, errors in storm loads ranged from 8% to 104% for dissolved nutrients, from 8%
to 110% for total N and P, and from 7% to 53% for TSS. Results also indicated that uncertainty can
increase substantially under poor measurement conditions and limited quality control effort. This
research provides introductory scientific estimates of uncertainty in measured water quality data. The
results and procedures presented should also prove valuable for modelers in quantifying the “quality” of
calibration and evaluation data sets, determining model accuracy goals, and evaluating model
performance.
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Automated Validation and Grading of Aquatic Time Series Using a
Probabilistic Parity Space Method

Peter Hudson, Touraj Faramand, Ed Quilty
Aquatic Informatic Inc. 119 - 1020 Mainland St. Vancouver, BC, 99999

Abstract

In recent decades, automated water quality and quantity monitoring has grown increasingly common in
the study and assessment of aquatic systems. However, sensor and maintenance problems can lead to
faulty measurements, and retrospective manual identification of errors in voluminous high-frequency data
can be challenging and highly inefficient. The problem of sensor validation has been extensively studied
in the fields of chemical plant, aviation, and nuclear power engineering. We adapt the method of parity
space validation to the problem of aquatic data validation, by using a gamma distribution of the parity
vector magnitudes to assign point-by-point data validation flags. Three applications of the method are
presented. First, four water temperature sensors from one watershed are examined and data anomalies are
identified. Second, storm water runoff data and a statistical rainfall-runoff model are used to validate a
second runoff dataset. Third, three dissolved oxygen signals are examined and a drift is identified. In all
cases, data anomalies are easily identified and flagged for further investigation. In the case of the drifting
dissolved oxygen sensor, point-by-point data grading before the sensor began to obviously drift gives
information regarding the potential quality of the data leading up to the drift. The probabilistic parity
space method offers the data manager the ability to validate a high-frequency signal more finely than in
bulk sections between site visits. It further allows the data manager to generate point-by-point data
validation flags for huge datasets.
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Pre-mobilization Error Checks of Multi-parameter Field Instruments: One
Way of Promoting Servicewide Consistency in a Water Quality Monitoring
Program

Peter Penoyer
National Park Service 1201 Oakridge Drive Suite 250 Fort Collins, CO, 80525

Abstract

The National Park Service is engaged in implementing long-term monitoring of key vital signs under the
Natural Resource Challenge. All of the 32 monitoring networks in the NPS Vital Signs monitoring
program have recognized the importance of water quality and its relation to the general health of park
aquatic resources. The NPS Water Resources Division has established 4 core water column field
parameters (at a minimum) to be collected at all aquatic monitoring sites Servicewide and is encouraging
the collection of these field parameters (temperature, specific conductance, pH, dissolved oxygen) in situ
with multi-parameter instruments whenever feasible. Significant technological advances in software and
hardware including new sensor developments (e.g. for measuring DO) have occurred in the last several
years by multiple water quality instrument manufacturers. There are now sufficient similarities and
capabilities among various manufacturers’ multi-parameter field instruments that developing some
standardization in approach to post-calibration error checking and confirming measurement linearity in
the office/lab prior to field mobilization seems warranted. A draft protocol is proposed in the hopes that
through review, discussion and testing/trials by various monitoring agencies, a consensus may be reached
on a streamlined method of error checking and documentation so that quality control and consistency may
be enhanced among federal and state agencies and other organizations conducting water quality
monitoring with these instruments.
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RPD between Successive Measurement: A Simple but Neglected Tool for
Assessing Monitoring Well Data Quality

Bruce Castle, Meg Mendoza, Amy Hui
"Erler & Kalinowski, Inc. 1870 Ogden Drive Burlingame, CA, 94010

Abstract

When dealing with masses of measurement data such as are routinely generated during groundwater
monitoring, it is difficult to identify a defective product. Ordinary batch quality control measures are
inadequate at detecting sporadic errors that arise from sample switching, inaccurate dilutions, instrument
fluctuations and many other causes. The identification of such errors tends to be informal. However, there
is a simple way to supplement this process with a quantitative measure, the relative percent difference
between successive measurements. The RPD of successive measurements helps objectively answer the
question: How much difference is too much difference? The approach can be implemented as a simple
statistical check. For each monitoring well, take historic data and calculate the RPDs between all
successive pairs of measurements and combine this into a distribution. Unlike most data distributions
encountered in environmental work, the RPD distribution closely approximates a Normal Gaussian
distribution. The resultant RPD distributions model the total variability between successive monitoring
events, i.e., sampling variability, analytical variability, and short term temporal variations in groundwater
quality. Because the RPD distributions closely fit the Normal case, it is easy to define control limits for
assessing data quality. One approach is to use the 1 percent and 99 percent quantiles as control limits for
separating usual from unusual data. Alternatively, unusual data series can be identified using pattern rules
as has historically been done with industrial control charts. The advantages of the RPD approach are
simplicity, a focus on individual results instead of batches, and QC limits that reflect the totality of how a
project's data are actually collected. QC limits are derived from the project data itself, not artificial QC
samples. Using VOC and metals data from a variety of groundwater monitoring projects, the RPD
approach to data quality assessment is illustrated.
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Abstract

There are limited data on the occurrence, distribution and fate of current-use pesticides in surface waters,
groundwaters and sediments of Canada. To address this gap, Environment Canada began a three-year
national pesticides surveillance program focused on vulnerable watersheds. This program started in 2003
with surface water samples being collected from over 100 sites across the agricultural regions of Canada.
Most samples were collected during or immediately following rain events. At select sites, sediment,
groundwater and tissue samples were also collected.

Pesticide occurrences in waterways vary by geographic use patterns, local climate, relative timing of
rainfall events and pesticide applications, intensity of pesticide use, and fate and transport properties of
pesticides. Given that each region has unique aquatic environments, agricultural practices, and pest
management issues, priority pesticides were identified for surveillance on a region by region basis.
Existing knowledge about pesticide product use, agricultural practices, and known environmental effects
(e.g., toxicity, persistence, mobility) provided the basis for this priority setting exercise. Taken together, a
total of 145 pesticides and degradation products, are included in this surveillance project; however, each
region monitored a subset of this list, reflecting the unique agricultural and pest management practices in
their region.

Most receiving water samples contained several different pesticide residues. Triazines and phenoxy
herbicides were the most frequently detected pesticides. Endosulphan was detected in all regions of the
country, reflecting its continued use. Several pesticides were detected at levels that exceeded CCME
water quality guidelines for the protection of aquatic life, including: azinphos-methyl, chlorthalonil,
endosulphan, atrazine, chlorpyriphos, and 2, 4-D.
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Abstract

Major shifts in environmental policy, urban land use, population distribution, and vehicle use have
occurred in the United States over the past three decades. To assess the effects of these environmental
changes on the water quality of streams and lakes, the U.S. Geological Survey collected and analyzed
sediment cores for historical trends in pollutants from 38 lakes and reservoirs across the United States.
Watershed land use for the sampled lakes ranged from undeveloped forest or grassland to dense urban.
Core samples were analyzed for major and trace elements, polycyclic aromatic hydrocarbons (PAHs), and
chlorinated hydrocarbons (organochlorine pesticides and polychlorinated biphenyls (PCBs)), and
contaminant trends from the core profiles were tested for statistical significance from 1970 to the tops of
the cores (1996-2001). Decreasing trends outnumber increasing trends for all seven metals analyzed (Cd,
Cr, Cu, Pb, Hg, Ni, and Zn). The most consistent trends are for Pb and Cr: for Pb, 83% of the lakes have
decreasing trends and 6% have increasing trends; for Cr, 57% of the lakes have decreasing trends and
none have increasing trends. Significant trends in total DDT, p,p’-DDE, and total PCBs were all
downward. Trends in chlordane were split evenly between upward and downward, and trends in PAHs
were mostly upward. Concentrations and mass accumulation rates of all contaminants evaluated
correlated strongly with urban land use and direction of trends for some contaminants (Pb, Zn, PAHs)
varied between reference and urban settings.
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Abstract

Volatile organic compounds (VOCs) have had extensive use in the United States since the 1940s in many
industrial, commercial, and agricultural applications, as well as in components of numerous household
products. The occurrence of VOCs in ground water is of continuing concern because of the toxicity of
these compounds to humans and a tendency for some VOCs to persist in and migrate with ground water
to drinking-water supply wells.

As part of the first decade of assessments in the U.S. Geological Survey’s National Water-Quality
Assessment (NAWQA) Program, a large number of VOCs were analyzed in samples for many of the
Program’s ground-water studies. Especially noteworthy was the routine inclusion of VOCs in aquifer
studies (that is resource assessments) that were completed in about 50 study areas across the United States
and that sampled a variety of well types including domestic wells, public wells, monitoring wells, and
other wells. In addition, VOC data from previous, comparable studies with a similar design were included
in the assessment. Overall, the goal of aquifer studies was to describe the detection frequencies,
concentrations, aerial distributions, and mixtures of VOCs in these aquifers, many of which are an
important supply of drinking water. To address the needs of some agencies, VOC occurrence information
was assessed separately for domestic wells and public wells.

VOCs were detected in a large fraction of the samples from aquifer studies, and in samples from domestic
and public wells at an assessment level of 0.02 microgram per liter ([1g/1). For example, about 50 percent
of the samples from aquifer studies contained at least one compound. However, many of the detections
were low concentrations (that is less than 1 ug/L). Because of their frequent occurrence, VOCs remain a
contaminant group of concern for ground water, especially for those aquifers used extensively as a supply
of drinking water. This presentation will describe the major VOC occurrence findings from NAWQA’s
national assessment that may be most relevant to the continued management and monitoring of aquifers
and drinking-water supply wells of the United States.
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Abstract

To date, assessments of the Great Rivers depend on data that are available, rather than data that are most
appropriate. This conundrum is the motivation behind the EPA’s probability-based ecological assessment
framework for the Upper Mississippi, Missouri, and Ohio Rivers. Beginning in 2004, the EMAP-Great
Rivers project collects water quality, habitat and biological assemblage data from > 400 main-channel
sites. We use consistent field and laboratory methods and a proven sampling design across these three
systems to provide statistically robust and unbiased estimates of summer conditions at regional, state, and
whole-river scales. We trained scientists from 6 USGS centers and 12 state agencies, universities & river
commissions to sample river chemistry, chlorophyll, particulate matter, metals; and fish, benthic
macroinvertebrates, periphyton, phytoplankton, and zooplankton. Riparian land-cover, littoral habitat,
woody debris, and aquatic vegetation are also measured. A web-based sample tracking and information
management system facilitates the flow of data and samples from the field to the labs, and through
analyses. We are coordinating data analyses with state and federal agencies and will emphasize novel and
complementary uses of monitoring data, and improved biological indicators and nutrient criteria. An
important research objective is to use landscape features and existing data to define regional reference
conditions so that current river conditions may be assessed relative to least-disturbed (or best available)
conditions. Preliminary analyses of the data reveal strong natural/longitudinal gradients along the three
rivers for most water quality parameters that have implications for determining reference conditions.
While data from the probability sites include the full range of conditions within each assessment unit, we
will supplement targeted sampling to improve our understanding of reference conditions. The EMAP-
Great Rivers project demonstrates an integrated approach for the collection appropriate indicator and
reference condition data for Great River assessments. This abstract does not reflect US EPA policy.
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include the occurrence of emerging contaminants in surface water and ground water.

Abstract

The Cambrian-Ordovician aquifer system in the upper Midwest United States was selected as one of 16
aquifers to be studied as part of the U.S. Geological Survey’s National Water Quality Assessment
(NAWQA) Program’s regional assessment of ground-water quality conditions and trends. In 1990, these
16 aquifers accounted for approximately 75 percent of estimated ground-water withdrawals for drinking-
water supply in the United States. In 1985, a little over half of the total fresh ground-water withdrawals
from the Cambrian-Ordovician aquifer system were used for public supply. The purpose of the regional
assessment is to provide additional information to supplement data collected from 1991-2001 for the
NAWOQA program on ground-water quality. In addition, this study will focus on the particular water-
quality issue in the aquifer of mixtures of urban pesticides and radon. Initial data collection for the study
began in lowa in 2005, with subsequent sampling in Illinois scheduled for 2009.

The Cambrian-Ordovician aquifer system covers approximately 177,000 square miles in the upper
Midwest. Cambrian-Ordovician rocks are present throughout lowa except in the extreme northwestern
corner. The rocks outcrop in the northeastern corner and dip southwestward under Silurian and younger
age rocks. The Cambrian-Ordovician aquifer system consists of sandstone in the lower part and sandstone
and shale interbedded with limestone or dolomite in the upper part creating multiple aquifer units. During
the months of June, July, and August 2005, ground water from 30 public-supply wells across lowa was
sampled for nutrients, selected trace elements, pesticides, volatile organic compounds (VOCs), and radon.
In addition, trititum and radiocarbon (carbon-14) concentrations will be used to assess ground-water age.
Data collected from these 30 sites will be used in conjunction with data collected throughout the Midwest
within the extent of the Cambrian-Ordovician aquifer system to gain a better understanding of the
conditions and trends in water-quality.
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Abstract

Urban growth is rapidly increasing in the western United States. Currently (2005), Nevada and Arizona
are projected to have the most rapid population growth in the country from 2000 to 2030. Many desert
and agricultural lands are being converted into urban and residential areas. The arid to semiarid western
United States relies heavily upon ground-water supplies for municipal and domestic needs, and crop
irrigation. Land use can have significant impacts on shallow ground-water quality and potentially
contribute to contamination of deeper aquifers.

An assessment of land use and water quality was made using 463 ground-water samples collected from
1993 through 2004 in Arizona, California, Nevada, New Mexico, and Utah. Samples were analyzed for
nutrients, 87 volatile organic compounds, and 80 pesticides to determine differences in the occurrence and
concentrations of these substances in shallow ground water underlying urban and agricultural areas.
Detection frequencies for all nutrient species were similar between the agricultural and urban landscapes.
Nitrate, total dissolved phosphorus, and dissolved orthophosphate were the most frequently detected
nutrients. Methyl fert-butyl ether, trihalogenated methanes (THM), and solvents were detected most
frequently in ground-water samples from urban areas; chloroform was the predominant THM and
perchloroethylene was the predominant solvent. In general, fumigants and chlorofluorocarbons were more
commonly found in samples from agricultural areas than from urban areas. Triazine herbicides were the
most frequently detected class of pesticide. The triazines, atrazine and prometon, were most commonly
associated with samples from urban areas, whereas simazine was found to be more commonly associated
with samples from agricultural areas. Generally, carbamates, ureas, and metolachlor were detected more
frequently in samples from agricultural areas than in samples from urban areas. Although detection
frequencies were less than 10 percent, bentazon, dinoseb, and norflurazon were found more frequently in
samples from agricultural areas than in samples from urban areas.
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Abstract

The First Nations Water Management Strategy (FNWMS), initiated in May 2003, is a comprehensive
federal programme dedicated to improving water quality on First Nations reserves in Canada.
Environment Canada, in collaboration with Health Canada and lead federal department Indian and
Northern Affairs Canada, is tasked with providing the necessary tools and training. The development of a
plain-language Source Water Monitoring Protocol for First Nations is the focus of the National Water
Research Institute work under the FNWMS. The final product will include detailed how-to instructions
for sustainable reserve-based monitoring of source water quality. It will also consider a broad range of
source water types and water quality threats specific to each source type. As drinking water sources vary
amongst reserves and can be derived from lake, river, stream, spring, deep well or surface well
environments, specific monitoring challenges vary as well. For example, river waters require near-
continual turbidity monitoring as changes in this parameter are often associated with influx of sediments
and pathogens, one of the key causes of gastrointestinal illnesses world-wide. In recent years, the number
of boil water advisories and incidences of gastrointestinal illness on reserves has been on the increase.
Effective source water monitoring with more routine observations is necessary to detect such periodic
threats. Upon completion, the Source Water Monitoring Protocol will be validated through field testing at
regionally-selected pilot project sites. These sites will be selected to represent a range of source water
types and associated vulnerabilities or threats, as well as to address specific regional challenges facing
First Nations peoples in their quest to regain sources of water of the highest quality.
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Abstract

Rapid monitoring of the microbial water quality in drinking water in drinking water is important to the
operators of treatment plants and distribution systems as well as customers. It will allow timely response
when the water quality changes occur. The present heterotrophic plate count (HPC) analysis takes seven
days and is not useful for the prevention of possible health risks or assessment of water quality
deterioration. The purpose of this study was to evaluate a filtration-based luminescence method using
Luminos as a tool for rapid screening of water contamination. Experimental procedure was modified
significantly from the manufacturer’s instructions in order to make it feasible and easy to use for water
utility personnel. The results from the luminescence method were compared with the results from the
current HPC methodology. Two different water types that have ground water or surface water as source
water were tested to investigate the effects of water chemistry, hardness and pH, on the luminescence
method. The results show that the filtration-based luminescence method can be used as a fast routine
monitoring tool at a water plants to ensure the efficiency of disinfection process, and the bacterial levels
in finished water and in distribution systems.
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Abstract

The states’ ability to confidently determine compliance of ambient conditions with water quality
standards is limited by the availability of data and selection of appropriate assessment methodologies,
resulting in greater likelihood of misinterpretation of the status of our nation’s waters. In order to
facilitate more effective integration of monitoring data and technically sound assessment methodologies
by the states into the waterbody listing process, a critical evaluation of current methodologies employed
by the states is warranted. In August of 2005, Brown and Caldwell was selected by the Water
Environment Research Foundation to perform this critical evaluation, and develop peer-reviewed
guidance of appropriate evaluative methods for various data sources to improve consistency and
comparability in the waterbody assessment process.

The objective of this research is to critically evaluate the methodologies states employ when assessing
waterbodies for the Integrated Reporting process and provide recommendations to facilitate more
effective integration of monitoring data and technically sound assessment methodologies into the
waterbody assessment process. Specific objectives include the following:

1. Gather information on current methodologies that regulatory agencies and others use to assess
waterbody conditions.

2. Identify current assessment approaches which optimize available monitoring data and best
characterize waterbody conditions and associated uncertainty.

3. Provide recommendations of appropriate assessment methodologies to more reliably determine
attainment/non-attainment of beneficial uses. These recommendations will serve as guidance to
the states on how to:

a. Integrate data monitoring design with analysis methods and quality assurance so that
better information can be produced.

b. Evaluate data using methodologies that are robust and can adequately characterize water
quality with greater confidence.

c. Determine with greater reliability waterbodies which should be designated as impaired
and included on the states’ 303(d) list.

The research project will be nearing completion in May of 2006, with research results and preliminary
recommendations available for presentation at the NWQMC’s 2006 National Monitoring Conference.
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Abstract

Water pollution surveys were routinely conducted by state and federal agencies in the 1950s and 1960s to
ascertain the extent and character of water pollution problems. Later on these surveys included a wider
array of indicators including biological assemblages. The design of these surveys followed the concept of
pollution zones originally described by early researchers such as Bartsch (1948) and Doudoroff and
Warren (1951). This concept describes what happens when pollutants are discharged into a lotic system [
biological impacts progress along a longitudinal continuum from immediate impact through various
stages of assimilation and ecological recovery. Ohio EPA routinely practiced this design between 1980
and 2002 by conducting systematic assessments of non-wadeable river segments (Yoder et al. 2005) that
were further linked to management needs and outcomes. Other states also practiced this design to varying
degrees in the 1970s and 1980s. Recently, the introduction of regional probabilistic designs and an
emphasis on watersheds spurred by TMDL related issues have seemingly supplanted this design. The
reasons for this include the promise of extended assessments with fewer resources and a need to address
TMDL issues at increasingly localized scales. While each is a legitimate monitoring need and design, the
historical archive of river pollution surveys has in some places been seriously interrupted. This raises
several concerns including a potential lack of awareness of adverse changes in river conditions. There is a
strong perception among the mainline water quality management programs (i.e., NPDES permitting,
WQS, modeling) that the battle against point source pollution has been won. While documented successes
in this area are available (e.g., Yoder et al. 2005), emerging and future impacts threaten to undo these
hard won improvements. Some of these include the urbanization of formerly rural landscapes and generic
WQS and permitting policies that rely much less on source and site-specific information. As a result, any
backsliding in river quality will likely go undetected until the impacts are sufficiently severe so as to
trigger anecdotal feedback. Re-inventing this design would do much to preclude a reoccurrence of these
types of water quality problems and would more effectively guide management programs.

2006 National Monitoring Conference; Concurrent Session C: C4-Designing Watershed Assessments

96



Combining Dynamic Assessments with Traditional Monitoring Approaches to
Improve Understanding of NPS Pollution Impacts

William T. Stringfellow, Sharon Borglin, Gary M. Litton, Jeremy Hanlon, and Mark S. Brunell

Environmental Engineering Research Program, School of Engineering & Computer Sciences, University
of the Pacific, 3601 Pacific Ave., Sears Hall, Stockton, CA 95211

Biographical Sketches of Authors

William T. Stringfellow, Ph. D., is Director of Environmental Engineering Research and Adjunct
Associate Professor at the University of the Pacific and has a joint appointment with Lawrence Berkeley
National Laboratory. His research expertise includes biological treatment of industrial wastes and
assessment of surface water quality. Dr. Stringfellow is the Chief Principal Investigator on an eleven
agency effort to quantify the fundamentals of algal growth in the San Joaquin River and to provide
scientific tools for implementation of a TMDL program for dissolved oxygen.

Sharon Borglin, Ph. D., is a Research Scientist and Adjunct Associate Professor at the University of the
Pacific. Her research expertise includes bioremediation and water quality monitoring. Her current
research focus is evaluating the use of lipid biomarkers to measure zooplankton impacts on algal biomass
accumulations in eutrophic waters.

Gary M. Litton, Ph. D., is a Professor in the Department of Civil Engineering at the University of the
Pacific. His research and teaching expertise includes wastewater treatment and environmental
engineering. Dr. Litton has been the principal investigator of numerous water quality studies in the San
Joaquin River and Delta investigating sediment transport, oxygen demands, and the effects of algal
photosynthesis on water quality parameters. His current research focus is real-time measurement of algal
dynamic processes in tidal zones.

Abstract

Traditional water quality monitoring programs directed at non-point source (NPS) pollution typically
involve the collection of grab sample data at a fixed location and a routine time interval with the objective
of identifying areas of degraded water quality. The frequency and locations of measurement are often
determined by regulatory concerns, rather than based on a scientific analysis, and it is not obvious that the
collected samples are representative of the true population. Additionally, routine monitoring rarely
provides fundamental information concerning the root causes of NPS pollution and therefore are of
limited use in designing management and remediation plans.

We are assessing the usefulness of dynamic methods, including longitudinal surveys, intensive
monitoring schedules, and continuous monitoring devices for providing information in addition to, or in
place of, traditional intermittent sampling. We are evaluating the efficacy of grab sampling for measuring
the true population and determining if dynamic measurements are more effective at providing information
useful for the development of remediation and management plans.

In the case of the San Joaquin River (California), traditional monitoring has identified areas of impaired
water quality, but has not provided critical information needed to establish scientific approaches to
reducing non-point source pollution. For example, fixed-location monitoring of up-stream and down-
stream locations failed to present a clear picture of algal growth dynamics in nutrient enriched tributaries.
Dynamic investigations, using longitudinal and Lagrangian approaches, demonstrated that assumptions
by regulatory agencies concerning algal growth patterns in the region were simplistic and reveled insights
that suggest a strategy for engineered control for algal blooms in the region.
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Abstract

NHDPlus is a suite of geospatial data products that incorporates many of the best features of the National
Hydrography Dataset (NHD) and the National Elevation Dataset (NED). NHDPlus is the outcome of a
multi-agency effort aimed at developing NHD stream flow volume and velocity estimates to support
pollution fate-and-transport models, such as the EPA/OW Riverspill and USGS SPARROW models.
NHDPIlus includes a stream network (based on the 1:100,000-scale NHD) with improved networking,
naming, and value-added attributes, such as stream order. NHDPlus also includes elevation-derived
catchments (drainage areas) for each NHD reach, a flow direction grid, a flow accumulation grid, and
National Land Cover Dataset attributes assigned to the catchments. This presentation will describe
NHDPIlus content and how it can be used to support watershed planning.
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Abstract

The New England Interstate Water Pollution Control Commission (NEIWPCC) is collaborating with
Pennsylvania State University to develop the Generalized Watershed Loading Function with an ArcView
(AV) geographic information systems (GIS) interface (AVGWLF) for the New England states and New
York State. The Northeast AVGWLF is a watershed scale model that uses hydrology, land cover, soils,
topography, weather, pollutant discharges, and other critical watershed-related characteristics to model
sediment and nutrient transport within a watershed. AVGWLF is a powerful tool that will provide its user
with a means for quantifying pollutant loads within a watershed and to evaluate various strategies to
mitigate water quality impacts. The specialization of this tool for the New England and New York region
will provide the states and their partners with an enhanced technical tool kit for use in the modeling of
nonpoint source pollutant load reduction scenarios and for the development of Total Maximum Daily
Loads (TMDLs). The goal of the development of the Northeast AVGWLF is to assist the New England
states and New York State to more effectively implement their water quality programs, while encouraging
the implementation of these programs on a watershed, interstate, and regional scale. The Northeast
AVGWLF will not only provide this region with a common tool to develop pollutant load reduction
estimates and TMDLs, it will also provide regional users with a common database, ultimately enhancing
and promoting interstate collaboration on the management and improvement of water quality throughout
New England and New York State.
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Abstract

The Baltimore Harbor directly drains to the Chesapeake Bay, and is part of the Patapsco/Back River
Tributary Strategy Basin. Baltimore Harbor has been polluted by discharge of sewage and industrial
wastes, and has been used for navigation, industrial water supply, recreation and waste disposal. Due to
excessive nutrient loadings that result in low DO, Total Maximum Daily Loads (TMDLs) for the nutrients
nitrogen and phosphorus in the Baltimore Harbor are required by the U.S. Environmental Protection
Agencyls (EPA) under Section 303(d)(1)(C) of the federal Clean Water Act (CWA). For better water
quality management, numerical models have been developed and applied to determine the TMDLs for the
nutrients nitrogen and phosphorus using a time-variable, three-dimensional water quality eutrophication
model package, which consists of a three-dimensional hydrodynamic model (CH3D), a comprehensive
water quality model (Ce-Qual-ICM), and a sediment diagenesis model. The hydrodynamic model
produces three-dimensional predictions of velocity, diffusion, surface elevation, salinity and temperature
on an intra-tidal time scale. The water quality model, incorporating 22 state variables and 140 parameters,
is directly linked to the predictive benthic-sediment model. The models used in this project have been
successfully calibrated, verified, and reviewed by the US EPA Chesapeake Bay Program Modeling
Subcommittee and Stakeholders. Several what-if scenarios were tested. Designated uses, DO and
chlorophyll a criteria, are recommended by the US EPA Chesapeake Bay Program. The reduction of
nitrogen and phosphorus loads to levels that are expected to result in meeting water quality criteria,
associated with eutrophication, and support the designated uses of the Harbor, have been explored.
Additional work is on going including comparison of TMDL loads with Maryland Tributary Cap Loads to
ensure better water quality protection by both regulatory agencies and voluntary efforts from
Stakeholders.
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Abstract

Over the last several years ADEM and EPA Region 4 have invested considerable time, effort, and
resources into the development of a nutrient target and nutrient TMDL for a portion of the Cahaba River
Watershed. On October 10, 2004 the hard work resulted in a jointly proposed (ADEM and EPA Region 4)
Cahaba River Nutrient TMDL. This TMDL is very unique in that it is one of only a few in the Nation that
have been developed for a large river system using an adaptive management approach. The Draft Cahaba
River Nutrient TMDL addresses nutrient impacts to 4 mainstem segments of the Cahaba River that are
identified on Alabamalls §303(d) List of Impaired Waters encompassing 105 river miles, draining over
1,000 square miles of watershed to include the Birmingham Metropolitan Area. Development of this
TMDL involved extensive data collection and analysis, complex hydraulic and water quality modeling
and rigorous deliberation over the nutrient target. The TMDL is based on an instream nutrient target for
total phosphorus (TP) of 35 ug/L. The target will be applied as a growing season mean measured at three
critical points along the Cahaba River. Implementation of the TMDL is proposed in three phases based on
S-year increments from the time the TMDL is finalized. Throughout the TMDL process ADEM plans to
use an adaptive management approach as a means to move forward with mitigation efforts to address
known water quality impacts while continuing to address uncertainties that are encountered along the
way, such as those associated with the nutrient target. Flexibility is built into the plan so that load
reduction targets and control actions can be reviewed and updated when future monitoring indicates
needed changes to the TMDL.
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Abstract

EPA’s Health & Ecological Criteria Division (HECD) has provided technical guidance to the States and
Tribes for developing quantitative nutrient criteria for their water resources for several years. As more
States and Tribes begin developing and refining numeric nutrient criteria, there is a need for providing
continued technical support in answering questions, addressing issues, and creating a central mechanism
for documenting and distributing consistent and standardized information. The Nutrient Scientific
Technical Exchange Partnership & Support (N-STEPS) has been created to fill that role.

N-STEPS will provide support to EPA Regional nutrient coordinators, States, and authorized Tribes on
any range of technical issues related to the effects of nutrients on aquatic biological communities, the
assessment and management of nitrogen and phosphorus, and development of nutrient criteria. A major
tool of N-STEPS is the Technical REQuest System (T-REQS). T-REQS will provide timely and helpful
expert advice on topics such as cause-response relationships, sampling design, data collection, data
evaluation, statistical analysis, classification of ecosystems, and implementation of numerical nutrient
criteria. N-STEPS will coordinate with existing EPA programs, other federal agencies and academicians
to provide the necessary expertise to assist States and Tribes in the different stages of their programs. It is
not intended to replace the assistance that is currently being provided by these organizations, but rather to
provide easy access to additional resources for state specific nutrient related assistance. In addition to the
question-and-answer tracking format of T-REQS, the website will include a variety of valuable technical
resources, including links to useful literature (guidance documents, other peer reviewed literature, white
papers, and fact sheets); a discussion board where states can talk about similar issues or problems; and a
news page, where state or tribal advances in or stories related to nutrient criteria are posted.
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Abstract

Citizen monitoring is an important contribution to water resources management, but many programs find
themselves “collecting” lots of data without a solid plan of what to de with the data they collect, often
struggling with data use. Based on extensive research of the effectiveness of citizen monitoring,
Minnesota Waters, with support from River Network (nonprofits each with a history of citizen
monitoring), developed an innovative program that teaches people how to PLAN their monitoring
program. The program includes 12-steps of plan worksheets, 3 training days (spaced over 6 weeks), and
follow-up support to create and implement personalized plans. The 12-steps include:

Step 1: What is Known About Your Watershed? Step 7: Data Requirements & QA/QC
Step 2: Issues & Monitoring Questions Step 8: Data Storage & Management
Step 3: Data Uses and Data Users Step 9: Data Analysis &Interpretation
Step 4: Choosing Assessments Step 10: Report, Present, Plan for Change
Step 5: What, How, & When will You Monitor? Step 11: Tasks, Roles, Timeline

Step 6: Where will You Monitor? Step 12: Feedback & Evaluation

When finished, groups have a monitoring plan that identifies their specifics goals, how they plan for data
to be used (and by whom), and the technical pieces they will implement. Thirteen citizen-based lake and
river groups throughout Minnesota have completed detailed monitoring plans, and the model has been
requested in other states.

Through the two pilot programs and an extensive evaluation process, we have learned how to better help
groups network and meet their citizen monitoring needs. This presentation will explain the program’s
success and challenges, the research on effectiveness of citizen monitoring programs, and offer
participants templates of the program materials.

* On January 1, 2006, the River Council of Minnesota (RCM) and Minnesota Lakes Association (MLA) merged to form
Minnesota Waters. Materials produced prior to January 1 may contain RCM and MLA identities and addresses.
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Abstract

Your volunteers are trained, your monitoring program and QAPP are in place and your equipment is
purchased. Now you’re faced with the logistics of how to successfully get volunteers and equipment out
of the door, down to the river and back again having collected good data. Preparation for a successful
Monitoring Day starts weeks before the day itself and involves many steps and the involvement of staff
and volunteers. “The Nuts and Bolts of a Volunteer Monitoring Day” will illustrate how imperative it is
to be highly organized and professional on Monitoring Day, so that your volunteers can collect their
samples and data with as few problems as possible. The model used in this poster session builds on the
success of the South Yuba River Citizens League’s (SYRCL) successful volunteer river monitoring
program, which is widely viewed as a model program in California. Diane Cross, SYRCL’s River
Monitor trainer will exhibit a tried and true template for how to run a problem-free monitoring event
including an organizational timeline. The poster session will also be the launch of a series of Citizen
Monitoring Handbooks written by SYRCL and the Natural Heritage Institute which is a “how-to” guide
for new and existing monitoring groups. With a focus on using citizen monitoring programs to advance
adaptive management goals, the handbooks cover everything from monitoring day timelines to data
analysis and statistics. Free copies will be available at the poster session.
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monitoring programs. Cheryl has worked in a number of water programs for DEP over the last 20 years.

Abstract

Successful sports teams rely on planning and strategizing from coaches and implementation of the game
plan by players in order to be effective on game day. The same applies to volunteer monitoring programs.
Up front planning and consultation with prospective data users results in credible data and willingness by
data users to use the data. The Citizens’ Volunteer Monitoring Program (CVMP) advocates the use of the
ten-step study design process, the who’s, what’s, when’s, where’s, and why’s of monitoring, to enable
volunteers to meet their “game day” goals and assists volunteers with the study design development. The
study design process and the role the CVMP plays will be reviewed. Also, highlights from some
successful volunteer monitoring programs whose “game day” goals, for data use, were met through the
use of the study design will be discussed.
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Monitoring — Just Do IT
Baywatchers: 14 years, QA data, improved understanding, being creative.
The Coalition for Buzzards Bay Citizen’s Water Quality Monitoring
Program
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Tony Williams is the Director of Monitoring Programs for The Coalition for Buzzards Bay. He
coordinates the Citizen’s Water Quality Monitoring Program, or Baywatchers in Buzzards Bay
Massachusetts. Since1996, he has organized and trained 130+ volunteers each summer as the program is
moving into its 15" year of monitoring 30 Harbors and Coves of Buzzards Bay, one of the largest coastal
monitoring programs in Massachusetts. He has expanded the Baywatchers monitoring design, quality
assurance plan, and sampling methods, and continues to coordinate all environmental monitoring
activities for the Coalition. Before joining the Coalition he was employed with the Northern Virginia Park
Authority, Mevers and Associates- Environmental Consultants, Pennsylvania Department of
Agriculture/Penn State University, and with the Florida Department of Natural Resources Marine
Research Institution.

Abstract

Excessive nutrient inputs from land use, sprawl impacts to the surrounding watershed are resulting in
changes in habitat health and water quality along the coastline. At greatest risk are the Bay’s more than 30
harbors, coves and rivers which receive the bulk of the nutrient load from the watershed. The program
task is collecting data on nutrient overloading. Nutrient pollution (eutrophication) is mostly rooted in the
watershed’s ever-growing population with development and land use changes. Management is often
challenging and difficult because of its widespread distribution from a wide array of sources- runoff,
septic, sewage, agriculture. Involving more than 500 citizen volunteers since 1992 allows The Coalition
for Buzzards Bay to monitor all of Buzzards Bay’s major embayments — an area covering more than % of
the Massachusetts coast. The program has the dual benefit of collecting comprehensive water quality data
while educating and empowering people. This program’s success relies in getting citizens involved with
monitoring, management and restoration of the Bay’s resources at the local level. The program is
recognized for providing water quality data to both the Local and State Environmental Managers as a cost
effective alternative where other resources are absent for initiating 303(d) listing and TMDL reporting.
The monitoring objective is to collect data to better understand the Bay ecosystem and its response to
human-— related impacts, in order to guide restoration and protection. This citizen’s monitoring program
has documented and evaluated nitrogen-related water quality going on 15 years. The data is then
represented in a Bay Health Index, showing long-term ecological trends and as method to improve the
public and town elected officials understanding of current local water quality.

Just DO IT -Applying consistent methods while being creative and thinking outside the box has helped
the program with new collaborations and new long-term data for watershed and ecosystem health.
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characterization and treatment of stormwater runoff from transportation facilities with an emphasis on
fine particles and the contaminants associated with them.

Tom Young is a Professor whose research centers on physical-chemical processes important in treating
contaminated water, groundwater, and soil.

Small particles critically affect water quality. Besides reducing water clarity, sparingly soluble pollutants
such as polycyclic aromatic hydrocarbons (PAHs) and some heavy metals are predominantly transported
on particles. We have conducted a series of studies on non-point-source (NPS) roadway-derived fine
particles, defined here as <63um — traditionally the upper limit of ‘silt” and a size range which is readily
suspended in moving water and which settles slowly. At the finest, we have examined the elemental
composition of particles in the size range of 0.1 to 0.3um, commonly considered ‘colloidal’ — that is, non-
settling.

We have examined both re-suspended road-surface ‘dust” which has been collected as a dry material and
initially dry-sieved to remove sand-size particles (>63um), as well as actual highway stormwater. Size
separations were conducted by two methods: traditional Stokes-law settling (for sizes >2um), and by
particle sizing and separating in a flow cytometer (for sizes <1.5um). Both techniques reduce the
potential artifacts of filtration: analyte sorption/desorption to/from flowing solution and fine particle
straining onto larger particles.

For PAHs (especially heavier PAHs) dramatic water quality improvements are only achieved where all
but the finest (~1um) particles are removed. For heavy metals, continuous improvement in water quality
is seen as ever smaller particles are removed — all the way into the colloidal (<0.5um) range. The latter
result is true for road-surface dust collected from roads with modest traffic counts and from a wide variety
of surrounding land uses: whether primarily industrial, residential, agricultural or commercial.

The lessons learned are several: impervious surfaces such as roads harbor significant quantities of fine
particles -- carrying toxic pollutants — regardless of surrounding land-use, and even for roads without
heavy traffic. For water quality improvements, one can measure the amount which will be achieved by
management practices designed to remove particles down to a certain size.
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A Comparison of Ocular Turbidity Instruments for Shallow Waters
"Robert Carlson, 'Susan Pasko, 'Joel Mulder, “Michael Reiter

'Kent State University Kent State University Kent, OH, 44242
*Delaware State University

Abstract

Stream volunteer monitoring programs are increasingly using instruments such the Australian turbidity
tube, which is held vertically, and the New Zealand clarity tube, which is horizontally held, for situations
where transparency exceeds water depth. With the turbidity tube, water is drained out until a contrasting
target on the bottom of the tube can be seen. The clarity tube is held horizontally and a black target is slid
towards the eye until it can be seen. We compared both tubes during the summers of 2004 and 2005 in
tributaries and main stems of Delaware and Chesapeake Bays. The readings of the two tubes was closely
correlated (r2=0.85), but gave significantly different readings for the same water samples. It is claimed
that the clarity tube is a superior instrument because it measures horizontal beam attenuation, while the
vertical tube, like the Secchi disk, measures beam attenuation and vertical extinction simultaneously.
However, we found that there was no significant difference in the readings when the clarity tube is held
vertically or horizontally. Moreover, if the slider is used in the vertical turbidity tube the results are not
significantly different from those of the horizontal tube. We hypothesize that both tubes, independent of
orientation, measure beam attenuation since light enters throughout the length of the tube. There appears
to be no theoretical advantage to the horizontally-held tube. The differences in readings between the tubes
appear to be in the nature of the targets: the slider target is backlit by the water, while the turbidity tube’s
target can be seen only when the white portion of the target can be discriminated from the black. It may
be that accurate calibration equations can be made between the two instruments.
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Abstract

A pilot study was conducted on the Kalamazoo River (Michigan, USA) to evaluate the effectiveness of
using transparency tubes to predict total suspended solids (TSS, measured by weight of material collected
on filters) and turbidity (measured with a nephelometer). Thirteen sites including the mainstem, reservoir
outflows, and tributaries were sampled for 10 weeks (August-September), spanning a wide range of
discharge and algal abundance. Across all sites and dates, the transparency tube was a better predictor of
turbidity (R?=0.78) than of TSS (R*=0.61). Prediction of TSS improved at low discharge. Within each
sampling site, the transparency tube was a better predictor of turbidity, although at some sites the
transparency tube also predicted TSS well. A possible reason for the variation in the predictability of
turbidity, and TSS from transparency tube measurements is variation in soil types and variable presence
of algae. The transparency tube also predicted total phosphorus (TP) concentrations within the watershed
(R?0.69-0.94). Predictions were weakest below impoundments on the mainstem and strongest in
subbasin tributaries. These findings will be applied through a volunteer stream monitoring network using
transparency tubes to predict total phosphorus within the context of the Lake Allegan/Kalamazoo River
Total Maximum Daily Load (TMDL) for phosphorus.
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Abstract

To date there is no standard method agreed upon for deriving Secchi Disk depth, a commonly used
measurement of water transparency. Our earlier investigations (Schloss and Craycraft 2000) of Secchi
Disk measurements conducted by volunteer monitors and professionals on over 30 NH lakes summarized
a five year effort comparing viewscope use, sun location (ie: shady side vs. sunny side), and water surface
conditions in the context of precision (replicate error) and measurement sensitivity. More recent and
expanded studies using professionals have confirmed these findings, especially the utility of viewscope
use. In the late 1980’s the introduction of the all black disk was suggested as an improved measurement
technique. The latest black disk studies propose that since (theoretically) it better approximates the beam
attenuation coefficient it should be a superior tool for the measurement of water clarity. However, the
typical use of Secchi Disk data is as a surrogate for water quality parameters not as easy and economical
to measure. Also, intensive studies done on a construct a theoretical argument that sun angle can have an
important influence on Secchi Disk readings and suggest readings be corrected to the solar zenith. Thus,
the question we addressed was one of practicality: Does any one technique or device better correlate to
optical and water quality parameters that are of interest to a majority of monitoring programs? Our
continued comparative studies and analyses for over a decade have allowed us to examine these methods
on a larger dataset representing lakes of a wider range of productivity. The presentation will summarizes
our results on how the various method particulars effect the correlation with underwater irradiance
(extinction), chlorophyll concentration and dissolved organic color. We also present regression and
precision comparisons between the black and white and all black disks and discuss which conditions
favor each one.

2006 National Monitoring Conference; Concurrent Session C: C7-Seeing Your Way Through Turbidity Monitoring
110



Statistical Tools for Supporting the Development of a Multi Metric Index
(MMI) for Macroinvertebrate Communities

Trainer
John Stoddard

Description of Short Course

This short course on building a Multi-Metric Index (MMI) (or Index of Biotic Integrity) will lead
attendees through the process developed by EMAP scientists tasked with producing MMIs from large
regional datasets for the EMAP West stream and river assessment and the Wadeable Streams Assessment.
It will use numerous examples taken from macroinvertebrate MMIs, but the concepts are equally
applicable to fish and periphyton datasets. The goal of the workshop is to have attendees discuss,
understand, and critique each of the steps used to (1) produce a short list of responsive, repeatable, and
non-redundant metrics, (2) score the metrics, and (3) combine into an MMI with good performance
characteristics.
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The Biological Condition Gradient and Tiered Aquatic Life Uses
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Abstract

The Biological Condition Gradient (BCG) is a scientific model for interpreting biological response to
increasing effects of stressors on aquatic ecosystems. It was developed by a USEPA-sponsored national
workgroup of state, tribal and aquatic research scientists from 23 states throughout the U.S. The model
describes how ten attributes of aquatic ecosystems change in response to the increasing levels of stressors.
The attributes include several aspects of community structure, organism condition, ecosystem function,
and spatial and temporal attributes of stream size and connectivity. The BCG presents, in a generalized
conceptual model, the accumulated biological knowledge of scientists involved in long term biological
monitoring programs. In particular, it is an outgrowth of the scientific and management experience gained
by two mature state biomonitoring and biocriteria programs with tiered aquatic life uses (Maine and
Ohio). The BCG is divided into six tiers of biological condition along the stressor-response curve, ranging
from observable biological conditions found at no or low levels (Tier 1) to those found at high levels of
stressors (Tier 6). The BCG model was developed to provide a common framework for interpreting
biological information regardless of methodology and geography. When calibrated to a regional or state
scale, States and Tribes can use the model to more precisely evaluate the current and potential biological
condition of their waters and use that information to better define their aquatic life uses. Additionally,
States and Tribes can use this interpretative model to more clearly communicate the condition of their
aquatic resources to the public.
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Abstract

The Biological Condition Gradient (BCG) is grounded in natural biological assemblages that are present
in ecosystems with no or minimal disturbance. The BCG can be related directly to water quality
management decisions under a state's water quality criteria and standards. Developing the BCG entails
specific descriptions of the natural aquatic assemblages, and requires biological knowledge of the region.
Regional experts from New Jersey DEP, USEPA, USGS, and other agencies described the BCG for high
gradient streams of New Jersey. Decision rules for consistent determination of BCG tiers were developed
from the qualitative descriptions, where rules can be statements of the form: “If richness of sensitive taxa
is high, then Tier is 2.” Assessment of a site and assignment to a tier is then based on multiple decision
rules determined by the group of experts. To quantify and automate this process, we developed a
nonlinear fuzzy-set model to replicate the consensus of the state biologists. Since the model was built
from the expert rules, it replicated the expert consensus. The model directly incorporates expert judgment
and nonlinear relationships in assessment decisions, which are not explicitly included in the more familiar
biotic indexes.
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Abstract

In 2005, the Alabama Department of Environmental Management (ADEM) revised its monitoring
strategy to meet requirements of EPA’s Elements of a State Water Monitoring and Assessment Program
and ADEM’s draft 2005 Listing and Assessment Methodology, as well as to provide data that could be
used to assess overall water quality and to develop biological condition gradients and indicators. The
strategy incorporated a watershed-based probabilistic monitoring design and a Generalized Disturbance
Gradient (GDG) to classify each watershed by its potential level of disturbance. By monitoring
watersheds in proportion to the number of watersheds in each HDG category, the Monitoring Strategy
will provide an estimate of overall water quality throughout the basin group. Additionally, by sampling
the entire gradient of watershed conditions within the basin group, the Monitoring Strategy will increase
ADEM’s monitoring capacity by providing data to develop indicators and criteria appropriate for
wadeable rivers and streams.

A pilot project to evaluate the strategy was implemented in 2005. The project focused on the wadeable
rivers and streams located in the Alabama, Coosa, and Tallapoosa (ACT) River Basins. To more closely
link assessment results to watershed conditions, 520 monitoring units (MUs), representing true
watersheds, were delineated based on the 2004 12-digit hydrologic units of Alabama. Florida’s
Landscape Development Index (LDI) was applied to the 278 flowing, wadeable MUs of the ACT using
the 1993 USEPA MRLC dataset, Departmental permit databases, population estimates, and the number of
road crossings to place each MU into one of 8 Generalized Disturbance Gradient (GDG) categories.
ADEM also conducted roadside reconnaissance to assess the potential for impairment from landuses not
currently incorporated into the GDG.

One-hundred and thirty sites were assessed throughout the ACT. These included 92 randomly-select,
accessible sites in 68 (24%) of the 278 wadeable, flowing MUs and 25 established ecoregional reference
reaches. MUs were selected for assessment in proportion to the number of MUs in each HDG category.
Site assessments included intensive water quality sampling conducted March-October, as well as habitat
and macroinvertebrate assessments. At forty sites, intensive periphyton bioassessments were also
conducted monthly. These include rapid periphyton surveys, periphyton biomass as chlorophyll a, and
diatom community assessments. One-time, intensive periphyton assessments were conducted at all other
sites during the macroinvertebrate site visit. Fish IBI assessments, including completion of a HA/PC
datasheet and measurement of field parameters and stream flow, were conducted once at the 40 monthly
periphyton stations during September.
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Abstract

Use attainability analyses (UAAs) are generally recognized as being needed to address surface waters that
cannot meet prescribed designated uses for reasons described by U.S EPA’s water quality standards
regulations developed in the mid-1970s. The progress that has been made by selected states in the
integrated development of tiered aquatic life uses, biological assessment, biological criteria, and
integrated chemical, physical, and biological monitoring has provided both the tools and process by which
meaningful use designation assignments can be made. The perception and actual practice of UAAs have
varied widely across the U.S. Based on our experiences during the past 25 years there can be a
fundamental and standardized process by which UAAs can be accomplished to produce consistent and
defensible outcomes. Key to the success of such a process is the development and adoption of tiered
aquatic life uses (TALUs), numerical biological criteria as an operational measure of TALUs, and a
systematic approach to the monitoring and assessment of surface waters. With such an approach, the
principal objectives of the monitoring and assessment program are: 1) assure that assessed waters are
properly classified in accordance with the tiered aquatic life uses, 2) determination of the current
attainment status, and 3) monitoring changes through time. Achieving desirable results requires the
practical integration of water quality standards with the monitoring and assessment program, with the
latter being implemented with adequate assessment tools, underlying applied research, and appropriate
spatial and temporal coverage. Case examples will be used to illustrate the fundamentals of such an
approach.
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Abstract

Monitoring and understanding connections between surface water and ground water are essential for
protecting watersheds and for sustaining clean water for safe drinking water, aquatic ecosystem health,
recreation, irrigation, and other beneficial uses.

Ground water can be a major contributor to rivers and streams. Quantifying ground-water contributions is
therefore critical in developing water-quality standards and criteria, issuing permits, establishing total
maximum daily loads (TMDLs) of selected pollutants, and meeting Clean Water Act (CWA) goals.

Similarly, surface water can be a major contributor to ground water. Ground water from wells near
surface water can host the same contaminants as the surface water recharging the well—an important
consideration in designing source-water and well-head protection strategies.

Monitoring and assessments by the U.S. Geological Survey (USGS), such as by the National Water-
Quality Assessment (NAWQA) Program, demonstrate the importance and complexity of surface- and
ground-water interactions. The studies show that the interactions vary among different geologic and
hydrologic landscapes; that they are affected by human activities, such as pumping and regulation; and
that they continually change seasonally and over time. For example, exchanges of water and contaminants
can be relatively rapid in much of the Mid-Atlantic coastal plain, which is underlain by permeable and
well-drained sediment, and near San Antonio, Texas, which is underlain by fractured carbonate rocks.
Connections are less pronounced in parts of the Southeast coastal plain, which are underlain by more
impermeable and poorly drained sediment. Studies show accelerated exchanges in areas of the Midwest
where high-capacity public-supply wells are located near rivers and streams. Studies also demonstrate the
important role of water regulation, common throughout much of the arid West, in governing surface- and
ground-water exchanges.

Yesterday’s surface water is often today’s groundwater, and likewise, yesterday’s ground water may be
today’s surface water, therefore reminding us of the importance of monitoring and protecting both waters
as a single resource.

2006 National Monitoring Conference; Concurrent Session D: D3-Making the Connections Between Surface and Ground Water

116



Importance of ground-water flow and travel time on nitrogen loading from an
agricultural basin in Connecticut

John R. Mullaney

U.S. Geological Survey, Connecticut Water Science Center, 101 Pitkin Street, East Hartford, Connecticut
06108

Biographical Sketch of Author

John Mullaney is a hydrologist in the USGS Connecticut Water Science Center. Over the last 20 years he
has worked on a variety of projects that relate land use to ground-water and surface water quality. John is
currently working on projects to determine nitrogen loading from ground-water discharge to an estuary in
Long Island Sound and is a lead investigator on a USGS National Water Quality Assessment project to
determine the impacts of road salt on ground-water and surface-water quality in the glaciated United
States.

Abstract

Nitrogen loading and ground-water travel times were studied in the Broad Brook basin (15.5 square
miles), an agricultural area in north-central Connecticut, to assist the Connecticut Department of
Environmental Protection with Total Maximum Daily Load development and the formulation of
appropriate Best Management Practices (BMPs). The median total nitrogen concentration measured in
Broad Brook from 1993-2004 was 4.2 mg/L or about 10 times higher than forested basins in Connecticut.
The average load of total nitrogen from the basin was 218,000 lbs/year from 1993-2004. The average
base-flow nitrate nitrogen load for the same period was 155,000 1bs/year, or about 71 percent of the
annual load.

Ground-water samples were collected from 12 monitoring wells in the basin and analyzed for nutrients,
dissolved gases, tritium/helium-3 ("H-"He) and sulfur hexafluoride (SF ). Nitrite plus nitrate nitrogen
concentrations in ground water ranged from 0.4 — 9.7 mg/L. Dissolved gas analyses determined excess
nitrogen gas in only one sample, indicating that denitrification may not be occurring in this aquifer.
Apparent ground-water ages ranged from 2 to greater than 50 years, based on measurements of *H-"He
and SF.

A three-dimensional ground-water-flow model was used in conjunction with a particle tracking program
to determine advective travel times to streams from all subareas in the basin. The effects of changes in
nitrate loading at the water table were evaluated by applying new loading rates and the advective travel
times. Model results indicate that a 50-percent reduction in the concentration of nitrate beneath urban and
agricultural areas will result in a load reduction of 57,000 lbs (37 percent) of nitrate, but will require 20
years due to ground-water travel times. The results of this project underscore the importance of
understanding the basin hydrogeology to evaluate the long-term effectiveness of BMPs to reduce base-
flow constituent loads.
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Abstract

Water quality in non-tidal headwater (first-order) streams of the Mid-Atlantic Coastal Plain (MACP)
during base flow in the late winter and spring is related to land use, hydrogeology, and other natural or
human influences in contributing watersheds. A random survey of 174 headwater streams of the MACP
was conducted in 2000 as part of a cooperative research study between the U.S. Environmental Protection
Agency and U.S. Geological Survey. Base flow was selected for sampling because it represents an
integration of primarily shallow ground water from upstream watersheds and can be a possible source of
chronic chemical exposures to aquatic communities. Nitrate concentrations (as nitrogen) in streams
during base flow were measured as high as 12.4 milligrams per liter (mg/L), with a median of
approximately 0.42 mg/L. Metolachlor, atrazine, and selected degradates of each were also commonly
detected, but concentrations rarely exceeded 1.0 microgram per liter.
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Logistic regression models were developed to relate measured water quality parameters to natural and
human influences in contributing watersheds using landscape metrics computed from soils, land use, and
topographic data. These models were then used to predict the occurrence of selected nutrients and
pesticides in base flow for more than 9,000 non-tidal headwater streams of the MACP. Streams most
likely to contain nitrogen at concentrations exceeding 0.71 mg/L (ecoregional criterion) during base flow
are typically located in agricultural areas in well-drained parts of the Delmarva Peninsula, Virginia, and
North Carolina, or in urban areas along the Fall Line. The likelihood of occurrence of the herbicide
metolachlor and associated degradates is related specifically to the presence of agriculture, particularly on
the Delmarva Peninsula and in southern New Jersey, southern Virginia, and North Carolina. These
models will help managers compare small watersheds when making preliminary decisions about the
allocation of resources for additional monitoring or remediation.

Notice: Although this work was reviewed by the U.S. Environmental Protection Agency and approved for
presentation, it may not necessarily reflect official Agency policy.
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Abstract
Typically a water quality regulatory agency has a variety of information needs to:

Make representative “Big Picture” statements about water quality (§305(b))
Identify waterbodies not meeting classified uses (§303(d))

Examine long-term trends in important water quality parameters

Track implementation success of control strategies

Respond to emerging issues

Conduct other special studies

The South Carolina Department of Health and Environmental Control employs a variety of tactics in its
water quality monitoring design to address these wide-ranging data requirements including permanent
fixed-site locations, an annual basin-specific focus, a statewide probability-based design with new sites
selected each year, and the capability for supplementary sites to satisfy special issue needs.

Monitoring sites are generally sampled as point locations in or on a waterbody. Historically site locations
were selected to track specific activities: point source discharges, land use activities, etc. Each site can be
evaluated individually to determine classified use attainment and the need for inclusion on the §303(d) list
of impaired waters.

Because §305(b) requires reporting the sizes of different waterbody types by classified use attainment
condition and the size impacted by various causes, it necessitates assigning a distance or area
“represented” by each monitoring site. This is generally a subjective process conducted with each state
using a different approach. Since monitoring site selection typically favors locations with suspected
problems this can result in a skewed picture of overall conditions.

Statewide probability-based monitoring for streams, lakes, and estuaries is one of SCDHEC’s newest
tactics. The main intent is to make statements about statewide resource conditions, with confidence
estimates, to satisfy §305(b) reporting requirements. Multiple site visits also provide sufficient data to
support our assessment methodology and allow §303(d) listing of impaired waters.

This presentation will focus on a comparison of the probability assessment results with the traditional
§305(b) approach based on fixed sites.
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Abstract

Monitoring to obtain critical environmental information, such as that needed for understanding the
distribution and concentration of contaminants, is an essential requirement of the Clean Water Act. It is
an on-going challenge for the states, tribes and EPA to gather, assess and provide this information (as
well as other types of information) to the public and, to do so at multiple spatial scales and for many types
of water resource classes (lakes, streams, estuaries, oceans) simultaneously.

This presentation provides a discussion of the key considerations in designing sampling programs to meet
multiple Clean Water Act monitoring objectives. We discuss the appropriate use of random/probability-
based sampling and deterministic/targeted hot spot sampling. We review important aspects of these two
different monitoring design strategies, limitations and strengths of each strategy in monitoring to
determine for example, human health risks from consumption of chemically-contaminated fish. We also
discuss how both strategies can be used together in a complimentary manner within a monitoring
program, the challenges to balancing the use of both and lessons learned.
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Abstract

Water quality monitoring is conducted to provide resource managers with information needed to make
policy decisions. Federal, state, and local jurisdictions usually have different information requirements,
and monitoring programs often address multiple and sometimes conflicting objectives. Objectives are
often linked to spatial scale: status and trends monitoring has been applied on continental scales, while
cause-and-effect monitoring generally targets sub-watersheds. Funding limitations force many programs
to address multiple objectives. This presentation describes an evaluation of alternative statewide
monitoring designs for the California Surface Waters Ambient Monitoring Program (SWAMP), which is
directed by the State and Regional Water Boards to address a variety of legislative and stakeholder
mandates. Monitoring designs are evaluated based on their ability to detect expected impairment from
multiple stressors at different spatial scales, as well as their ability to detect known impairment from well-
studied watersheds. Expected impairment levels in stream reaches and estuaries throughout California are
calculated using GIS based modeling of selected stressors that occur frequently on impaired water body
lists from regions throughout the state. Modeling relies on relationships between anthropogenic activities
(land cover, land use, pesticide use, impervious surfaces, mining, etc.), physical factors (precipitation,
slope, soils, vegetation, etc.) and in-stream water quality. Monitoring designs (e.g., stratified probabilistic,
targeted, confluence based, fixed site, fixed parameter) are evaluated for their ability to detect impairment
at sub-watershed, watershed, regional, and statewide scales, and for their ability to provide information
useful at multiple jurisdictional levels.
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Abstract

In water monitoring, large amounts of data are produced and processed each year to support water policy
development and evaluation, and operational water management. Nonetheless, policymakers are not
satisfied with the information they obtain from water monitoring. This problem, that water monitoring
does not satisfy the needs of policymakers is widely acknowledged in the literature. The importance of
specification of information needs to overcome this problem is systematically stressed in water
monitoring and water management literature. A systematic effort to consider the purpose of data
collection ahead of designing/executing a monitoring program supported by scientifically sound
information need assessment methodologies - is considered as a way out of these shortcomings.

The major problem that a methodology for specification of information needs has to address is the
transformation of policy goals into information requirements, and in general the way to assess the fitness
of information provision to policy needs. Analysis of the policy making process provides insight into the
nature of policy goals (guiding principles or operational goals; scale and time dimension of goals;
uncertainty of goal definition; etc.), and the association between nature of the goal and policy type. A
methodology for specification of information needs has to address these problems. To improve the
interaction, a transparent process is needed in which ample opportunities are incorporated for interchange
of views and needs. The methodology also has to support information users to come loose from their
everyday work. At the basis of all this is a proper definition of the problem situation, expressed as a lack
of useful information. In this presentation is described how the problem structuring process is included in
a methodology that supports specification of information needs, and will provide cases in which this
methodology has been tested.
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Abstract

Knowledge of how water moves through the environment is a fundamental and necessary first step
toward quantitative understanding of the transport, fate, and environmental impacts of agricultural
chemicals.

For this whole-system approach, we selected five agricultural subbasins across the country and in each,
collected data from five environmental compartments—surface water, ground water, unsaturated zone,
ground-water/surface-water interface, and atmosphere—and from several of the pathways that connect
them. In addition, data were compiled on several watershed characteristics that can influence local
hydrology and chemical transport. These characteristics include catchment area, soil characteristics, crop
types, chemical application and irrigation practices, drainage enhancement, streamflow, and the
connectivity of the local subsurface flow system to the deeper, regional ground-water system.

In addition to overall water balances for each study subbasin, this comprehensive dataset provided the
opportunity to develop detailed numerical models of the surface-water, ground-water, and unsaturated-
zone compartments of each study area, as well as some of the interactions between these compartments.
Here we present subbasin water balances for the five diverse study areas, and compare and contrast data
collection, interpretation, and modeling of various environmental compartments in these different
settings.
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Abstract

Agricultural chemicals can be introduced into the atmosphere during and after application, through spray
drift, volatilization, and wind erosion. Once airborne, the pesticides will distribute between the gas and
particle phases, be transported by wind, and be aerially distributed on local, regional, and sometimes
global scales. Removal processes include photochemical transformations and dry (gas and particle) and
wet (rain and snow) deposition. This deposition can occur close to the point of application or it can occur
after the chemical has undergone long-range transport. The deposited residues can then revolatilize,
reenter the atmosphere, and be transported and redeposited downwind repeatedly until they are
transformed or accumulate at the surface, usually in areas with cooler climates. Wet deposition can be
measured directly and relatively easily with rain collectors, but dry deposition is much harder to measure
because the nature of the surface itself influences how much accumulates. Dry deposition often is
estimated on the basis of air concentrations and particle settling velocities. This study measured the
seasonality and magnitude of pesticide concentrations for more than 80 pesticides and select
transformation products during the growing season of five agricultural areas across the country. Rainfall
samples were collected at study areas in California, Indiana, Maryland, and Nebraska. In the arid,
agricultural Yakima Valley of Washington, dry deposition for the same compounds was estimated using
air concentration measurements and depositional models. In the Central Valley of California, dry
deposition also was sampled by direct collection in Teflon-lined buckets for periods of three weeks to
three months. The results of these studies show the importance of the atmosphere as an additional source
of pesticide loading to agricultural watersheds.

2006 National Monitoring Conference; Concurrent Session D: D5-Evaluating the Effects of Agriculture on Water Quality |

125



Transport of Agricultural Chemicals: Tile Drains to Surface Water
Wesley W. Stone

USGS Indiana Water Science Center, 5957 Lakeside Boulevard, Indianapolis, IN 46278

Biographical Sketch

Wesley Stone is a hydrologist with the U.S. Geological Survey’s Indiana Water Science Center. He began
working with the National Water-Quality Assessment Program’s Agricultural Chemicals: Source,
Transport, and Fate study on Leary Weber Ditch and Sugar Creek basins in 2002. The focus of Wesley’s
work is stream water quality related to the influence of subsurface tile drains and overland flow.

Abstract

Agricultural subsurface drains, commonly referred to as tile drains, are potentially significant transport
pathways for the movement of fertilizers and pesticides to streams and ditches in heavily drained portions
of the Midwest. Research and interest in this pathway has steadily grown over the last 20 years in
conjunction with the growing attention to nonpoint source issues. Monitoring the water flow and
chemistry of tile drains is a vital part of agricultural watershed transport studies in heavily drained
regions. Equally vital is trying to understand the transport pathway of water to the tile drain.

During 2003 and 2004, the U.S. Geological Survey monitored tile-drain flow, effluent concentrations of
various constituents, precipitation, and nearby water-table levels in a small agricultural watershed in east-
central Indiana. The tile-drain monitoring effort was part of a larger study that included monitoring all
hydrological compartments in this small agricultural watershed. This presentation highlights design
considerations used in the tile-drain monitoring effort and briefly discusses various techniques of
monitoring tile-drain flow without significant construction or impacts on farm fields. In addition, the
results from the study will be used to highlight significant parameters that were found to be useful in the
understanding of transport of water to the tile drain. Commonly, the focus of tile-drain monitoring has
been on flow, nutrients, and pesticides. However, other parameters such as major ion chemistry and
specific conductance, in conjunction with flow, nutrient, and pesticide data, may be of great assistance in
differentiating how and from where water moves to the tile drain.
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Abstract

The Middle Fork of the Whitewater River is a twenty-five square mile watershed located in eastern
Olmsted County. This watershed is part of the karst landscape of southeastern Minnesota that is
characterized by thin loess soils underlain by fractured limestone. It is also a rich agricultural area of the
State dominated by feed grain and forage for dairy farming and other livestock. The Middle Fork is a
designated trout stream and has undergone substantial habitat improvement work to support brown and
brook trout. The Minnesota Department of Agriculture began monitoring for water quantity and quality in
1992. In addition to flow, the stream is continuously monitored for temperature, dissolved oxygen, and
pH. Water quality monitoring is conducted during both storm event and base flow conditions for twenty-
six commonly used pesticides, nitrates, ammonia, total phosphorus, and orthophosphate. Storm events are
intensively sampled by flow-weigh compositing. Base flows are grab sampled. Results of the pesticide
monitoring indicate that one or more of the herbicides alachlor, acetochlor, atrazine, de-ethyl atrazine,
cyanazine, and metolachlor were detected in all storm runoff and snowmelt events. Concentrations and
frequency of detection of these compounds peaked during storm runoff events occurring shortly after
product applications on crops. Atrazine, and one of its metabolites de-ethyl atrazine, were detected
throughout the year in base flows. Dimethoate, a commonly used insecticide, was detected in storm
runoff during the growing seasons of 1998 and 1999. Phosphorus and ammonia concentrations also
increased during storm events. The highest ammonia concentrations occurred during early spring
snowmelts. Nitrate concentrations were diluted during storm events and their concentrations peaked
during winter base flows. Beginning in the 2000 growing year, elevated concentrations and loadings of
pesticides have been recorded. Stream standards for atrazine were exceeded 45 times during the time
period 2000-2004 with peak concentrations greater than 30 [ug/L]. Results of the nutrient monitoring
indicate nitrate concentrations have steadily increased over the period of record. Annual flow-weighted
mean concentrations for nitrate on the Middle Br. increased 34%. The primary reason for the increase in
pesticide and nitrate loss is the shift in cropping patterns from a corn, alfalfa, and small grain rotation to a
corn-soybean rotation.
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Abstract

“Great Blue Heron, I know your secret.

You know the river and so do 1.

We watch the water.
When we hear the sound of splashing,
We know the fish are there.”

Due to limited state and federal resources there was inadequate water quality data for Marshall County, a
rural county with 41,000 acre Guntersville Lake and 250 miles of major creeks located in the foothills of the
Appalachian Mountains of North Alabama. Marshall County watersheds have a wealth of natural and human
resources, but no centralized place to consolidate water quality public awareness, protection and restoration
efforts. The Marshall County Retired and Senior Volunteer Program stepped forward to take the lead in
generating baseline data. Since the monitoring program’s inception 158 RSVP volunteers have contributed
12,572 hours collecting data on 54 stream sites and 5 enbayments.

This workshop will cover how to:

o Identify partners, leverage resources and design an achievable monitoring plan

e Recruit, train, manage and recognize an intergenerational/diverse group of men and women, each with
their own interest in preserving the watershed, such as farmers, fishermen, mussel divers, scientists,
engineers, boaters, water fowl enthusiasts, etc
Work with the media to provide awareness, education and support for your monitoring effort

o Participate in National events, such as Earth Day, Public Lands Day, to tell your local story
Use environmental education tools to teach children and adults through classroom demonstrations, field
trips, and community events.

e Report your program’s impact on maintaining water quality necessary to support a clean and safe water
supply, swimming, fishing and wildlife habitat. Monitors are not only collecting valuable water quality
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information, but the knowledge and experience they gain in doing so will be a major factor leading to
better water quality and better water policy.
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Abstract

Established by citizens in 1988 and managed by the Lower Colorado River Authority since 1992, the
Colorado River Watch Network educates and involves citizens of all ages and backgrounds throughout
the watershed in understanding, collecting, reporting, and presenting information needed to sustain the
health of the lower Colorado River and its tributaries in Texas. CRWN supports 120 certified water
quality monitors at over 100 monitoring sites throughout the 600-mile Colorado River watershed.
Volunteers commit to monitoring their site and submitting data once a month for two years. CRWN is
directly involved in LCRA’s mission “to use our leadership and environmental authority to ensure the
protection and constructive use of the area's natural resources.”

Communication between CRWN staff, volunteer monitors, and LCRA scientists and administrators is
vital to the success and longevity of the program. Staff communicate via the Aqua Vitae newsletter, the
CRWN website, face-to-face interactions, phone, email, and memos. Through this frequent
communication, CRWN staff provide volunteers with the support they need. Incentives to keep monitors
engaged include continuing education credits for teachers and monitor profiles in the newsletter. LCRA
aquatic scientists use CRWN’s online volunteer data to produce a Water Quality Index report for
communities throughout the watershed. Reports are published in local newspapers, where monitors see
their data being used. CRWN staff also communicate with LCRA administrators to provide updates on
the program status, changing needs, new monitoring techniques, and activities of other volunteer
monitoring programs.

The long-term success of a volunteer monitoring program depends on staff who can effectively
communicate with volunteers and on the support of an agency committed to environmental leadership. It
1s also critical to demonstrate to the volunteers the value of their data, which in itself motivates them to
continuously collect and submit data.
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Abstract

As a member in the Texas Clean Rivers Program, the Houston-Galveston Area Council (H-GAC)
coordinates water monitoring in four river basins, 39 watersheds, and 51 stream segments - draining over
9,130 square miles and over 16,000 stream miles.

H-GAC Clean Rivers Program has been a partner with the Texas Watch volunteer monitoring program
since 1992. Texas Watch is designed to facilitate environmental stewardship by empowering a statewide
network of concerned volunteers, partners and institutions in a collaborative effort to promote a healthy
and safe environment. H-GAC shares the goal of the Texas Watch program: to improve water quality
through public education and participation. H-GAC demonstrates support of Texas Watch with a paid
staff dedicated to coordinating volunteer monitors.

In an effort to increase the retention rate of volunteer monitors, we have implemented a process for
H-GAC Texas Watch volunteers to become involved beyond regular water quality monitoring. Our
Volunteer Monitoring Workgroup provides four key components for volunteer participation: Training,
Quality Control and Data Management, Non-Point Source Education, and Program Support. The
Volunteer Monitoring Workgroup will develop a stronger network of active monitors to share ideas on
how to expand local involvement, promote best practices, and improve representation on our Clean Rivers
Program Steering Committee.

This presentation will review the process of establishing the Volunteer Monitoring Workgroup;
discussing the successes and challenges of organizing volunteer monitors into a functioning committee
and the tools used to make it possible.
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Abstract

The Upper Putah Creek Stewardship, a public service organization was formed in 1996. Since its
inception it has supported has supported citizen monitoring. In the beginning it had no one trained in
bioassessment. Now it has a well trained team, a coordinator, a scientific advisor and a crew of citizen
monitors. It has executed one 319(h) grant and is presently in its second one. Because of criteria for the
next round of 319(h)s the UPCS will have to keep its monitoring plan alive by use of private funds. The
team has also sponsored, or co-sponsored several citizen monitoring workshops. To be discussed will
how networking, grant writing, fund seeking and volunteer involvement made this watershed group a
successful operation.
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storms, linkages between nutrients and algal community composition and biomass; and responses of the
algal community along land use gradients. She has contributed to the national protocols and to a summary
of algal research in the National Water Quality Assessment (NAWQA) Program.

Barbara Scudder's expertise is in the effects of water quality on stream biota, with emphasis on trace
elements, bioaccumulation, and toxicity; she also studies community ecology of benthic algae,
invertebrates, and fish. She received a B.A. in Aquatic Biology in 1979 from the University of California,
Santa Barbara and a M.S. in Marine Science in 1984 from California State University, Hayward (Moss
Landing Marine Laboratories). At the USGS, as the lead study unit biologist for the Western Lake
Michigan Drainages study unit of NAWQA, she is involved in multi-year biological research efforts on
water quality using aquatic biota.

Michelle Lutz received her Bachelor's degree in Bacteriology from the University of Wisconsin -
Madison and has been at the USGS since 2001. She has been part of the Western Lake Michigan
Drainages study unit team of NAWQA, and has been involved in water quality studies examining
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Abstract

Evaluations of the effectiveness of agricultural land-use management practices in improving water quality
can be misleading because environmental indicators respond to changes at multiple scales. This study will
evaluate the response of a set of environmental indicators--biotic communities at multiple trophic levels
(algae, invertebrates, and fish)--to physical and chemical environmental characteristics at the reach and
watershed scale (Midwest agricultural setting). The 86 sites selected for study are in predominantly
agricultural basins (cropland and pasture, median land cover = 86%) and were sampled for biological-
community data as part of the U.S. Geological Survey National Water-Quality Assessment Program.
Community taxonomic data and metrics were assessed to determine which aspects of the communities
were most responsive to riparian and in-stream habitat characteristics at the reach and watershed scale.
Land-cover Digital Ortho Quarter Quads were used for analyses of riparian conditions at the reach and
segment scales. For a subset of sites hydrologic variability representing five components of streamflow
(timing, magnitude, duration, frequency, rate of change) was calculated from historical records of daily
mean discharge over the period of gaging-station record as well as from 1, 2, and 3 years preceding the
collection of biological data. Nutrient, pesticide, and common-ion data also are being examined for this
subset. Results of analyses within-site temporal variability from multiple years of data will be used to
determine which characteristics are most stable from year to year. For example, the measure of ‘Richness
of tolerant invertebrate taxa’ had the lowest median coefficient of variation (0.04) among all the
invertebrate metrics evaluated. The ability to identify the most stable biological characteristics as well as
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the scale at which the algal, invertebrate, and fish communities show the strongest responses should help
focus efforts to manage key environmental variables to best protect aquatic communities.
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Protocols for the Evaluating the Effects of Land-use Patterns and Runoff
Management on Urban Streams

Christine A. Rohrer, P.E. and Larry A. Roesner, Ph.D., P.E.

Department of Civil Engineering, Colorado State University, Fort Collins, CO 80523-1372

Biographical Sketches of Authors

Christine Rohrer is a Ph.D. candidate in Civil Engineering at Colorado State University. Ms. Rohrer
currently serves as co-principal investigator and project manager for the Water Environment Research
Foundation project Protocols for Studying Wet Weather Impacts and Urbanization Patterns. In addition to
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Demonstration Project in Michigan.

Larry Roesner is a professor of Civil Engineering at Colorado State University. Dr. Roesner's area of
specialization since 1970 has been urban hydrology and nonpoint source pollution control. He is a
principal developer of the Corps of Engineers model STORM, a simplified urban stormwater
management model; EPA's SWMM EXTRAN model, a sophisticated flow routing model for urban
drainage systems; and QUAL II, a stream water quality model developed for USEPA. Dr. Roesner’s
current research addresses the development of improved methods for controlling the quantity and quality
of urban runoff, so that urban streams are an asset to the community.

Abstract

The design of urban runoff management facilities generally includes peak shaving for flood control, and
best management practices (BMPs) for removing pollutants from the runoff. A number of scientists have
concluded that the combination of these two control practices, which were developed independently of
one another, is not sufficient to protect aquatic ecosystems. These conclusions, however, have focused
solely on the bioassessment of urban streams and have not taken into account the design criteria used for
peak flow reduction facilities and BMPs.

Current research is now focusing on the development of a protocol for data collection along urban
gradients combined with mathematical modeling to determine the ecologic impacts of urban runoff
resulting from different land use patterns and/or implementation of alternative runoff management
technologies. This protocol allows for the examination of tradeoffs between: 1) flood mitigation versus
channel roughness, habitat heterogeneity, debris inputs, and riparian protection; 2) chemical water quality
improvement through extended detention versus geomorphically-based flow regime controls; and, 3)
rehabilitation of aquatic habitat using static features versus allowing the potential for dynamic
adjustments in channel form and habitat structure.

This paper describes the protocol that has been developed and shows the results of testing it in the North
Carolina Piedmont, using data gathered by the USGS in their Urban Gradient Studies under the NAWQA
program. The protocol includes a procedure for data collection and analysis to determine how statistical
characteristics of stream-flow change with urbanization and runoff management, and how these statistical
characteristics can be used to estimate geomorphic stability and health of the stream ecologic system
under alternative development and/or runoff control scenarios.
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Science with a focus on watershed science and management at the University of Minnesota. She earned
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Sam Johnson recently obtained his M.S. in Natural Resources Science and Management with a forest
hydrology and watershed management focus from the University of Minnesota. As a graduate student
Sam worked on two projects; one was examining the hydrology of alternative stormwater practices and
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Dr. John S. Gulliver is the Joseph T. and Rose S. Ling Professor and Head of the Department of Civil
Engineering at the University of Minnesota. He earned his B.S. in Chemical Engineering at the
University of California in Santa Barbara and a M.S. and Ph.D. in Civil Engineering from University of
Minnesota. Research interests include environmental fluid mechanics, mass transport in environmental
systems, and flow and mass transport at hydraulic structures. Currently is the co-PI of a project assessing
storm water best management practices and developing a protocol for the Minnesota Pollution Control
Agency.

Dr. Raymond Hozalski earned his Bachelors in Chemical Engineering from Villanova University and a
M.S. and Ph.D. in Environmental Engineering from John Hopkins University. He has been a professor of
Civil Engineering at the University of Minnesota since 1997. Research interests include fundamental and
applied aspects of water and wastewater treatment and storm water management.

Dr. John Nieber earned his B.S. in Forest Engineering from Syracuse University, a M.S. in Civil and
Environmental Engineering and a Ph.D. in Agricultural Engineering from Cornell University. Current
research activities include; mathematical models describing multiphase fluid flow, and mass/energy
transport in the unsaturated zone including phase change, chemical reactions and biodegradation.
Numerical solutions to solve coupled partial differential equations governing flow, transport and reaction
processes. Adaptation of sensors and measuring systems for monitoring flow and transport in the
unsaturated zone. Modeling runoff generation processes and source identification in watersheds.
Modeling wetland, hydrologic, and mass transport processes for TMDL assessments.

Abstract
Rain gardens are a low impact and aesthetically pleasing, stormwater best management practice (BMP).
Monitoring rain gardens and other stormwater BMPs can be difficult and time consuming due to the
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unpredictability of storm events. Alternatives to monitoring are needed to assess rain gardens as an
effective long-term stormwater BMP. For assessment of rain gardens ability to control runoff, proposed
methods include the use of infiltrometers and permeameters for point infiltration measurements, or whole
rain garden infiltration measurements using synthetic simulated storm events. These field “testing”
methods provide input parameters to infiltration models to facilitate investigation of rain garden
performance over a wide variety of conditions. Research has been conducted over the past two years, and
will continue during the next year to evaluate the various techniques for measuring infiltration and will be
used to further examine their accuracy in the field. This research is part of an overall project to create a
stormwater BMP assessment protocol. Results of field measurements performed during the past two
years will be summarized in this presentation. Partners on this project include: the University of
Minnesota, Metropolitan Council Environmental Services (MCES), MN Pollution Control Agency
(MPCA), and the Dakota County Soil and Water Conservation District (SWCD). The rain garden
infiltration measurements made during the growing season will be combined with winter infiltration
measurements made by the Dakota County SWCD as part of a Water Environment Research Federation
(WERF)-funded project that is evaluating the performance of rain gardens in cold climates. The final
product of this and related efforts will be an assessment protocol that will explain both monitoring and
cost-effective testing procedures for stormwater BMPs. In addition, understanding the infiltration
performance of rain gardens will facilitate improvements in their design, use, and maintenance.
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Uses of Real-Time Data: Capabilities, Limitations, Applications, Costs and
Benefits

Trainers

Andy Ziegler, U.S. Geological Survey
Trudy Bennett, U.S. Geological Survey
Teresa Rasmussen, U.S. Geological Survey

Biographical Sketches

Andrew C. Ziegler is the Hydrologic Investigations Section Chief and Water Quality specialist with the
USGS Kansas Water Science Center. He has conducted numerous water-quality studies in Missouri and
Kansas in the last 20 years related to acidic mine drainage, transport of agricultural chemicals in ground
and surface water, aquifer storage and recovery, reservoir sediment and quality studies, and the use of
real-time water quality monitors and statistical analysis to continuously estimate constituent
concentrations and loads

Trudy J. Bennett is a Lead Hydrologic Technician for Hydrologic Investigations in the Wichita, KS Field
Office with the USGS Kansas Water Science Center. She has worked on numerous water-quality studies
in Kansas involving surface water, groundwater, and real-time water-quality monitoring. Trudy helped
develop the protocols for real-time water-quality monitoring program and is a co-instructor for the NTC
class “Water-Quality Monitoring and Record Working” and has helped teach the class at various Science
Center across the United States.

Teresa Rasmussen is a hydrologist specializing in surface water quality with the USGS Kansas Water
Science Center. Since joining the USGS in 1998, she has conducted studies describing streamflow trends
and investigated water quality in large agricultural and small urbanizing watersheds using continuous
data.

Description of Short Course

The short course presents an overview of some currently operational technologies, specific examples of
the critical components for continuous water-quality monitoring including probe operation and
maintenance protocols (dissolved oxygen and turbidity); records review and quality assurance, statistical
approaches to estimate in-stream concentrations of sediment, indicator bacteria, and nutrients,
applications of continuous water quality, and examples. The workshop is a series of presentations on the
workshop topics with lively and informative informal discussions with the attendees anticipated and
expected during the session.
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The Pacific Northwest Aquatic Monitoring Partnership: A Forum for
Regional Coordination

Jennifer M. Bayer
US Geological Survey 5501 A Cook-Underwood Road Underwood, WA, 98605

Biographical sketch of the author:

Jennifer Bayer is a biologist with the US Geological Survey, where she currently serves as the
Coordinator of the Pacific Northwest Aquatic Monitoring Partnership. As the lead staff person for
PNAMP, she coordinates PNAMP efforts to integrate resource monitoring programs of state, federal,
tribal, local, and private organizations in the Pacific Northwest. Jennifer has been with the USGS since
1994, where she has worked as a fishery biologist at the Columbia River Research Laboratory studying
native fishes of the Columbia River Basin prior to her current assignment began in 2004

Abstract

The purpose of the Pacific Northwest Aquatic Monitoring Partnership (PNAMP) is to provide a forum for
coordinating state, federal, and tribal aquatic habitat and salmonid monitoring programs. Improved
communication, shared resources and data, and compatible monitoring efforts provide increased scientific
credibility, cost-effective use of limited funds and greater accountability to stakeholders. PNAMP
provides leadership through the development and the advancement of recommendations and agency level
agreements that are considered for adoption by the participating agencies. PNAMP has adopted the
following goals: 1) improve communication between monitoring programs across state, tribal, and federal
organizations; 2) improve scientific information needed to inform resource policy and management
questions and decisions; 3) seek efficiencies and cost-effectiveness across monitoring programs through
compatible and cooperative monitoring efforts; 4) promote science-based credibility of monitoring and
assessment efforts; 5) share resources and information between monitoring programs across state, tribal,
and federal organizations. PNAMP receives significant policy support and direction by member
organizations, commitments of technical resources and staff time and funding for the coordination itself.
As part of a monitoring coordination structure, PNAMP has identified and developed technical working
groups for five key elements of monitoring: watershed condition monitoring, effectiveness monitoring,
fish population monitoring, estuary monitoring, and data management. PNAMP is seeking to coordinate
and collaborate our work with regional and national efforts to coordinate water quality monitoring.
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Interagency Monitoring Coordination:
The Oregon Plan Monitoring Team

Greg Pettit
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Greg Pettit is the Manager of the Watershed Assessment Section within the Laboratory Division of the
Oregon Department of Environmental Quality (ODEQ). He has held that position since 1990. The
Watershed Assessment Section conducts surface and groundwater monitoring programs statewide,
including habitat and biological monitoring. Assessment tools developed under Mr. Pettit’s direction
include the Oregon Water Quality Index and a macroinvertebrate predictive model for Oregon. Prior to
his current position, he has held a number of positions at ODEQ including, groundwater water quality
protection coordinator, where he was instrumental in the development of the Oregon Groundwater
Quality Protection Act.

Abstract

The Oregon Plan for Salmon and Watersheds (OPSW) is Oregon’s cooperative effort to restore salmon
runs, improve water quality, and achieve healthy watersheds and strong communities throughout the state.
Monitoring activities conducted to support the OPSW are coordinated through the Oregon Plan
Monitoring Team. Six state agencies, Oregon State University and four federal agencies are represented
on the Monitoring Team. The Monitoring Team identifies critical monitoring questions to assess the
effectiveness of the OPSW and determines how the monitoring effort will be organized, coordinated, and
implemented. The Monitoring Team has developed a charter and a monitoring strategy that identifies
desired monitoring outcomes, questions, strategies, and indicators. The Monitoring Team has proven to
be an effective method for coordinating Oregon’s watershed monitoring efforts, standardizing monitoring
designs and indicators, sharing data, and developing cooperative reports.
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The Development of the Florida Water Resources Monitoring Atlas
C. Joe King
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Joe King is an Environmental Manager in the Division of Watershed Management with the Florida
Department of Environmental Protection’s South District Office. He is responsible for the districts water
quality monitoring, biology, and marine research programs. Prior to coming to the South District he was
the TMDL Strategic Monitoring Coordinator for the State of Florida in the Department’s Tallahassee
office.

Abstract

The Florida Water Resource Monitoring Council is a fledgling association of state and local government,
academia, private consultants, and volunteer monitoring entities interested in the tenets of the National
Water Quality Monitoring Council as well as those specific issues within the Florida water resources
monitoring community. Our first organizational retreat was conducted in July 2004 with over 80
participants spanning all areas of monitoring interests. A second retreat was held in November 2006
where the council was official created. One of the first of several agenda items was to create a statewide
monitoring atlas. This goal has also been a top priority item for the Florida Department of Environmental
Protection going back many years. The monitoring atlas is an interactive Internet data repository for all
monitoring activities in Florida. The Atlas is not limited to only water chemistry data but encompasses
biology, sediment, and habitat resources as well. Florida currently has a large constituency involved in
monitoring and the atlas should aid in the overall monitoring goals of communication, collaboration, and
coordination. The development and interactive templates of the atlas will be presented.
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Sustaining Long Term Regional Coordinated Monitoring Programs
Todd A. Running
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Todd Running is the Clean Rivers Program Manager for the Houston-Galveston Area Council of
Governments in Houston, Texas. He has been with the Clean Rivers Program since 1992 serving in many
capacities: GIS technician, Volunteer Monitoring Trainer, Quality Assurance Officer, Data Manager,
Project Manager and Program Manager. He has managed over a dozen special studies in the last 5 years
ranging from Dioxin in fish tissue to finding and correcting illicit connections.

Abstract

The Houston-Galveston Area Council (H-GAC) has been coordinating water quality monitoring under the
Texas Clean Rivers Program since 1992. Since that time, H-GAC has brought seven local agencies
together under one Regional Quality Assurance Project Plan (QAPP) to conduct coordinated ambient
water quality monitoring. Collectively, there are over 40 parameters monitored at over 280 stations
throughout a 13 county region.

This was accomplished by leveraging Clean Rivers Program funds with local, state and federal dollars
and in-kind services. This enables H-GAC to not only conduct its ambient water quality monitoring
program, but to conduct a large number of special studies that have been prioritized by local stakeholders.

H-GAC maintains a water quality data clearinghouse that is distributed through H-GAC’s web-site, where
users of all levels can access the data. Users can interactively map stations based on their area of interest
and view information associated with each station. The database contains field and conventional
parameters, bacteriological, metals, and Quality Assurance data. Users may view the data by parameter,
station, or TCEQ-designated segment, interactively graph data for a user-defined time period, or
download data directly.

The Clean Rivers Program has matured over the last 13 years and is now the largest collector of ambient
water quality data in the State. However, stakeholders and other State programs are looking for the
program to shift part of its focus to implementation projects to help solve some of the water quality
problems it has found. This presents H-GAC with the challenge of continuing to collect water quality data
while starting to implement and evaluate mitigation projects with no additional funds.
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NHEERL, Western Ecology Division, Corvallis, Oregon. He received a PhD in statistics from Oregon
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Sciences from Florida Institute of Technology, and did additional post-graduate work in aquatic
community ecology at the University of Oklahoma. He is currently involved with the Environmental
Monitoring and Assessment Program in the areas of ecological indicator development, analysis of
ecological survey data, logistics and implementation of large-scale monitoring surveys, field protocol
development and training, and quality assurance of ecological data.

Steven G Paulsen is a senior aquatic ecologist at the U.S. Environmental Protection Agency, Office of
Research and Development, Western Ecology Division, Corvallis, Oregon. He received a PhD in
limnology from the University of California-Davis in 1987. He received ORD’s highest research award
for communicating science in 2004 and is recipient of multiple agency awards for research excellence.
Dr. Paulsen's research focuses on the development of large—scale aquatic monitoring studies based on
biological, chemical and physical indicators of aquatic resource quality and probability survey designs.

John L. Stoddard is a freshwater ecologist with the Western Ecology Division of the U.S. Environmental
Protection Agency's National Health and Environmental Effects Research Laboratory in Corvallis,
Oregon. He has a Ph.D. in Biological Sciences from the University of California at Santa Barbara (1986).
His research focuses on the science of ecological assessment, including indices of biological condition,
and reference condition.

Abstract

The USEPA designed two large-scale regional monitoring efforts on streams and rivers in the United
States and implemented them between 1999 and 2005. The Environmental Monitoring and Assessment
Program (EMAP), in cooperation with USEPA Regions 8, 9, and 10 and twelve western states, initiated
an assessment of all streams and rivers in the 12 states (EMAP-West). A stratified, unequal probability
survey design (50 sites per state), and additional sites in five intensive study areas, was selected from all
perennially-coded streams and rivers in EPA’s River Reach File (RF3). The unequal selection depended
on Strahler order, aggregated Omernik Level 3 ecoregions, and intensification regions. A second
stratified survey design of 50 sites per state was selected from all non-perennially-coded streams and
rivers in RF3. Both surveys were used to estimate the actual total length of perennial streams and rivers
in the western U.S. The EPA Office of Water, in cooperation with USEPA Regions, States, and EMAP,
subsequently initiated the Wadeable Stream Assessment (WSA), an assessment of all wadeable streams
and rivers in the United States. The WSA, used the EMAP-West study’s wadeable streams and
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augmented it with a design for the remaining 36 eastern conterminous states (WSA-East). The WSA-East
design is an unequal probability survey design with the unequal selection depending on Strahler order,
Omernik Level II ecoregions, and USEPA Regions.

Each selected site was classed as perennial/non-perennial/not-stream and as wadeable/boatable. The
determination was based on an initial office evaluation, followed by a field visit when necessary. The
estimated length of wadeable streams and rivers in the 48 conterminous states is 1.30 [J0.05 million km.
The estimated length in the EMAP-West study region is 0.38 []0.02 million km and in WSA-East region
1s 0.92 [10.09 million km wadeable streams and rivers.
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His research focuses on the science of ecological assessment, including indices of biological condition,
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Charles Hawkins is Professor of Aquatic Ecology in the Department of Aquatic, Watershed, and Earth
Resources at Utah State University and Director of the Western Center for Monitoring and Assessment of
Freshwater Ecosystems. His main research activities involve development and testing of biological
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Susan Holdsworth is project manager for the wadeable streams assessment with the Office of Water of the
U.S. Environmental Protection Agency. She joined the monitoring branch in 1998 and has been working
on national and state water quality monitoring issues related to the implementation of the Clean Water
Act.

Abstract

Reference condition data from many sites are necessary to define expectations for biological condition
under least disturbed settings. One of the objectives of the Wadeable Streams Assessment (WSA) was to
characterize stream condition across the conterminous United States as represented by macroinvertebrate
assemblages using both multimetric and predictive modeling approaches. As part of this process, we
compiled macroinvertebrate data for over 1,600 reference sites from available WSA, EMAP, REMAP,
NAWQA, STAR grant, and State sampling efforts. Only data that had Chironomids identified to at least
genus and a minimum count of 250 individuals per sample were used in the compilation. In this compiled
data set, reference sites were identified by either of two methods, best professional judgment (BPJ) or
screening of probability survey data. The latter method involved developing ecoregional specific
chemical and habitat criteria to identify least disturbed sites. Probability sites exceeding any one of the
criteria were removed from consideration as reference sites. Of major concern with making this kind of
data compilation was the difference in field and lab protocols among surveys. One state database (30
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sites) was removed after analysis showed it to have consistently higher mayfly, stonefly, and caddisfly
richness than ecoregionally similar sites indicating a bias towards gathering those orders of insects.
Biases in macroinvertebrate metric scores were not evident in the remaining reference site data and all of
it was used to develop the scoring thresholds needed for the multimetric index. Predictive models are
based on specific taxa names and are more sensitive to identification and protocol issues. Cluster analysis
did show some distinct clusters around much of the state data so sites in these data sets were not used as
reference sites in developing the predictive models.
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Process for developing a Macroinvertebrate Index of Biotic Integrity for the
Wadeable Streams Assessment

'John Stoddard, *Allan Herlihy, 'David Peck, *Ellen Tarquinio
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3 U.S Environmental Protection Agency, 1200 Pennsylvania Ave., NW, Washington DC, 20460

Abstract

We describe the process used to develop a national-scale Index of Biotic Integrity (IBI) for
macroinvertebrate samples collected as part of the Wadeable Streams Assessment. Roughly 100 metrics
were calculated, representing 6 different metric classes, each designed to capture an important aspect of
biotic integrity: taxa richness, taxonomic composition, diversity, pollution tolerance, feeding group, and
habit group. Metrics were screened in an iterative process, designed to eliminate those metrics that were
unlikely to discriminate the least-disturbed sites from most-disturbed sites. Metrics were subjected to
these tests: (1) range test (does range of scores allow for potential discrimination); (2) signal: noise test
(repeatability); (3) test for natural variability (do correlations with natural gradients, like stream size,
create need for calibration); (4) discrimination between a set of least-disturbed reference sites and most-
disturbed trashed sites; and (5) redundancy. The process was carried out with the goal of finding the best
metric in each of the 6 metric classes described above. The 6 best metrics were then scored, combined,
and scaled to produce an IBI that ranges from 0 to 100. Two national IBIs were produced using this
process. The Best 6 IBI was produced using a slightly different lists of 6 metrics in each of 9 aggregated
ecological regions where the most responsive metric in each metric class was used, according to its
performance in each ecoregion. In the course of this exercise, we also produced a Same 6 IBI, using 6
metrics that were responsive in every ecoregion and passed all of the iterative tests used in the metric
selection process described above. For both IBIs, the metrics were scored separately in each ecoregion,
and combined into a single IBI. We will present a comparison of the performance of the Best 6 and Same
6 IBIs, as well as some results of the national assessment for macroinvertebrate biotic integrity.
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Act.

Abstract

The first assessment of the condition of wadeable streams in the conterminous U.S. was conducted by
collaboration among EPA and the States. Over 1700 sites were sampled using a common set of field
protocols and a common survey sampling design for site selection. The design provided a statistically
defensible approach for making inferences to all streams within the U.S. from the subsample selected.
Sufficient sites were selected to provide a national assessment with the ability to describe 10 - 15
subregions within the U.S. A suite of biological, chemical and physical indicators were selected to
estimate both the biological quality and the relative ranking of a subset of stressors potentially impacting
the biota. Results of the assessment for the nation streams will be presented.
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Abstract

Over the past two decades, many different tools have been employed to predict the likelihood of detecting
surface-derived contaminants in ground water, including (1) scoring methods to rate the relative tenden-
cies of different site characteristics to facilitate contaminant movement to (and within) ground water, (2)
statistical relations between contaminant occurrence and site-based parameters, and (3) computer simula-
tions of contaminant fate and/or transport in the subsurface (vadose zone and ground water). To date,
most of the ground-water vulnerability assessments (GWAV As) conducted for the U.S. Geological
Survey’s National Water-Quality Assessment (NAWQA) program have used regression equations, neural
networks and other statistical relations to predict (or explain) contaminant occurrence in ground water
from estimates of contaminant loading and other site-specific parameters.

Recent work, however, has led to the development of a variety of methods that can be used to conduct
GWAYV As using numerical simulations of contaminant transport and fate in the subsurface. This dis-
cussion will present a proposed approach for assembling several of these tools into a system to predict the
concentrations of surface-derived compounds in ground water anywhere in the conterminous United
States. For a well of a specified location and depth, the approach uses a geographical information system
and simulation models to: (1) delineate the most likely zone(s) of contribution to the well, (2) assemble
the input data required for simulating the transport and fate of the contaminant of interest in the subsur-
face beneath the inferred zone(s) of contribution, (3) simulate the transport and fate of the contaminant
within the vadose zone, and (4) simulate the transport and fate of the contaminant as it moves from the
water table to the well screen. The accuracy of the predictions will be evaluated for selected pesticides by
comparing predicted concentrations with those measured in ground water at a subset of the nearly 5,200
wells sampled by NAWQA between 1992 and 2001.
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Abstract

National Hyrography Dataset Plus (NHD-Plus) linework and associated subwatersheds (catchments) are
being used in the U.S. Geological Survey (USGS) National Water-Quality Assessment (NAWQA)
Program to accelerate the completion of tasks that previously have been extremely time-intensive, such as
drainage area delineation and site matching for water-quality sites. The lines, representing streams from
the NHD-Plus are corrected so all are pointing upstream, and a one-to-one relation exists between each
stream segment and the subwatershed that drains to it. In basin delineation, the outflow point (usually a
streamgage) is used to initiate a trace of upstream reaches, collecting the catchments as the stream
network is traced. This process is being used to automate the delineation of hundreds of basins, much
more quickly and accurately than using elevation data alone.

The NHD-Plus also is extremely valuable in matching drainage characteristics of two separate data sets.
The study area includes a large number of water quality monitoring sites without stream flow data.
Drainage area ratio was used as the criterion for a goodness of match between monitoring site and gaging
station; a paring with a ratio between 0.75 and 1.25 was considered an acceptable match. The trace
command was automated to find the closest NHD stream to the ungaged site and collect associated
catchments and calculate the drainage area. If any gaged sites were within the upstream or downstream
catchment areas, drainage areas were compared to see if they were within the threshold. The program
creates screen snapshots of each site and a file listing potential matches. The NHD-Plus enables accurate
basin delineation and site matching more consistent with national data.
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Abstract

The National Hydrography Dataset (NHD) supports a set of value added tools providing a robust
analytical infrastructure for the flexible integration of monitoring and assessment information using both
standard and custom, watershed units. This new system, called NHDPlus, represents a joint effort on the
part of the EPA and the USGS to provide a consistent national platform that can facilitate the sharing of
information on measures of watershed condition and management program performance. Examples are
provided on applying this NHD-based platform using enhanced upstream-downstream analysis techniques
and other tools for the rapid integration of data related to conventional GIS vector layers (point, line or
polygon data) as well as raster data such as the National Land Cover Data (NLCD). NHDPlus is built
around a set of small catchment polygons related to the drainage areas of individual flow paths in the
NHD. These catchments are aggregated to define the standard units (e.g., HUC12 subwatersheds,
HUC10 watersheds, or HUC8 subbasins) for the Watershed Boundary Dataset (WBD).

Catchments can also be flexibly aggregated to define custom watershed units geared to the needs of
specific management programs. In our examples we show how criteria such as time of travel or shifts in
land cover patterns can help define watershed-based analysis envelopes for monitoring sites, regulated
facilities, urbanized areas, public lands, tribal lands, transportation corridors, and other management units
or areas of investigation. These focused analysis envelopes can be applied to integrate monitoring data
and water quality standards assessment data to support a wide range of water quality programs conducted
by federal, state (including tribal groups), or local management authorities.
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Abstract

In the Sub-Saharan African region of River Niger Basin, where none of the major rivers is fully contained
within the borders of a single nation, transnational water sharing is essential for survival. Even the
globally proclaimed goals of sustainability and environmental security are unattainable in the absence of
bilaterally negotiated water agreements. Yet the systematic study of the nature, conduct of conflict, and
cooperation between states over shared water resources in troubled areas of the Middle East continues to
dominate the literature with minimal coverage of the Sub-Saharan Africa experience and the role of GIS
and remote sensing in monitoring the problem. Considering the intense ecosystem stress inflicted on
River Niger by human activities and natural forces emanating from upstream and downstream nations.
Researching the growing potential for acute conflict and the need for negotiated water sharing agreements
and environmental cooperation among nations of River Niger Basin with the latest advances in spatial
information technology as a decision support tool not only helps in averting conflicts, but it has the
potentials to bring nations much closer through information exchange.

From a geopolitical standpoint, the nature of hydropolitics embodies the complex arenas of interactions
between states that share river basins. While this complexity remains compounded due to the depletion of
nationally available water resources, the lack of hydropolitical cooperation extracts socioeconomic,
political and environmental costs from all players. This is essential as the Niger Basin nations move
towards a multi-national watershed management as a conduit for sustainability and equity. This paper
uses GIS and remote sensing technologies in the analysis of hydropolitics of West Africa with emphasis
on the issues and the nature of water politics. Other aspects of the paper cover a regional case study of the
River Niger Basin highlighting environmental analysis and efforts towards multinational water sharing.
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Abstract

Research has shown that satellite imagery has been successfully employed as a cost-effective means of
reviewing water quality issues over very large areas. Specifically, studies have shown that this imagery is
effective in determining the extent of suspended solids and in characterizing the level of chlorophyll-a
present in large water bodies. Landsat data represents a comprehensive and accessible source of
information dating from 1972 which will allow for trend analysis of water body condition over several
decades.

Idaho DEQ is building and calibrating a lake water quality model using Landsat data to include in a tiered
monitoring and assessment approach at a reconnaissance level effort. For this study, the focus was on
acquiring relevant information such as spatial relationships, chlorophyll a concentrations and Secchi
depth, to build a model for lakes and reservoirs. A group of eight lakes and reservoirs representing a range
of natural and man-made conditions was monitored over the course of several months to gather relevant
data. After collecting this data, the Landsat scenes were geo-referenced and corrected to allow for scene
to scene comparisons. The pixel values from the corrected scenes were correlated with the data collected
on the various lakes to build a predictive model used to assess water quality. Calculation of trophic state
from the Landsat scenes gives a rapid screening of lakes and reservoirs within the state and water quality
trends in those lakes were evaluated.
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Abstract

Transport of agricultural chemicals was examined along a 1-kilometer flow path from an almond orchard
to the Merced River in the San Joaquin Valley, California, as part of a national study on the fate of these
chemicals within the hydrological cycle of small watersheds. Fruit and nut orchards represent a major
agricultural commodity in the valley, and interest has grown regarding the management of these fields to
prevent degradation of water resources. The soil and aquifer mineralogy in this location is dominated by
granitic sand (derived from the adjacent Sierra Nevada) with low amounts of organic carbon within the
upper soil horizon. Nitrogen application rates of 200 kg/hectare per year result in nitrate concentrations
in the unsaturated zone (approximate thickness of 6.5 meters) of up to 40 mg/L as N, and concentrations
in ground water exceeding the drinking water standard of 10 mg/L to a depth of 30 meters below land
surface. Redox conditions along the flow path are consistent with low dissolved oxygen and manganese
reduction. Dissolved gases and isotopic data show excess nitrogen indicating nitrate reduction is taking
place. The age distribution of water along this flow path is from 6 to 20 years. The redox chemistry
changes substantially across the riparian buffer between the orchards and the river. Within the riparian
part of the flow path, there is evidence of iron and sulfate reduction, and nitrate concentrations decrease to
1 mg/L or less in many locations. The riparian buffer is an apparent effective environment for removing
nitrate from ground water. The flow path terminates at the riverbed, with seasonal groundwater discharge
into the river, depending on the river stage. Unlike nutrients, few pesticides were detected in either the
unsaturated or saturated zone. Simazine was the most frequently detected, and was present in all water
younger than 20 years.
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Abstract

Tracer-based ground-water ages, along with concentrations of pesticides, nitrogen species, and other
redox-active constituents, were used to evaluate the trends and transformations of agricultural chemicals
along flow paths in diverse hydrogeologic settings. A range of conditions (e.g., thickness of unsaturated
zone, redox conditions) affecting the transformation of nutrients and pesticides were examined at study
sites in Georgia, North Carolina, Wisconsin, and California.

Transformations of nitrate and atrazine were examined by measuring parent and transformation product
concentrations in ground water and relating these levels to ground-water age. The fraction of the initial
nitrate concentration found as excess N; (N, derived from denitrification) increased with ground-water
age only at the North Carolina site, where oxic conditions were generally limited to the top 5 meters of
saturated thickness. Deethylatrazine (DEA), a transformation product of atrazine, was typically present at
higher concentrations than atrazine at study sites with thick unsaturated zones but not at sites with thin
unsaturated zones. Furthermore, the fraction of atrazine plus DEA that was present as DEA did not
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increase as a function of ground water age. These findings suggest that atrazine degradation occurs
primarily in the unsaturated zone with little or no degradation in the saturated zone at these study sites.

Trends were evaluated by estimating the time of recharge of a ground water sample using
chlorofluorocarbon concentrations and estimating concentrations of parent and transformation products at
the time of recharge by summing the concentrations of these compounds in the age-dated sample. This
approach assumes that all significant transformation products have been measured. Using this approach,
nitrate concentrations were estimated to have increased markedly from 1960 to present at all study sites.
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Abstract

Agricultural chemicals that are applied to cropland can move into the broader environment and become
contaminants. This transport occurs through a variety of environmental pathways that include the soil
surface, vadose zone, saturated zone, tile drains, and streams. The time scale of this transport varies
substantially depending on the pathway followed by water from the land surface to the stream. For
example, surface runoff to a stream may take minutes to days, whereas leaching to ground water followed
by discharge to a stream may take months to decades. Knowledge of these time scales (the lag times
between application of chemicals to the land surface and their occurrence at a given water-quality
sampling location) is critical to water-resources management. The U.S. Geological Survey’s National
Water-Quality Assessment Program Agricultural Chemicals Team (ACT) has developed methods to study
lag times at several study locations that reflect a variety of agricultural management practices in diverse
hydroclimatic settings. The methods used to estimate lag times include a variety of data- and model-
oriented approaches. The estimated lag times for three of the ACT studies in Maryland, Indiana, and
Nebraska will be compared. The implications of different lag times in the three studies will be evaluated
by demonstrating how the three locations differ in their responses to changes in agricultural practices.
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Abstract

The San Joaquin River (SJR) in the Central Valley of California has undergone extensive
hydromodification resulting in a river with seasonally low flows, dominated by discharges from
agricultural sources. Portions of the SJR on the valley floor have been listed on the federal Clean Water
Act (CWA) 303(d) list of impaired waters for low dissolved oxygen, and diazinon and chlorpyrifos. The
CWA requires Total Maximum Daily Loads (TMDLs) to be developed for these listings. California’s
Porter Cologne Water Quality Control Act requires development of control programs to implement load
reductions identified in these TMDLs. The California Regional Water Quality Control Board, Central
Valley Region (Regional Board) is responsible for developing TMDLs in the Central Valley of
California. The Regional Board, however, has limited resources to conduct all the monitoring and
assessment needed to develop these TMDLs. Though monitoring and assessment studies such as those
conducted as part of the NAWQA program, and others funded by the California Bay Delta Authority have
provided much of the foundational data and analyses needed for these TMDLs, many unanswered
questions remain. TMDLs and programs of implementation must, however, be developed before all
sources, and fate and transport processes are completely understood. Proposed diazinon and chlorpyrifos
water quality targets are based on readily available information on the effects of these pesticides on
aquatic life. Load allocations are applied to large geographic areas based on varying hydrology and the
ability to monitor compliance. The proposed dissolved oxygen control program relies on a conditional
prohibition of discharge of oxygen demanding substances and its precursors, such as nutrients. The
prohibition is conditioned, among other things, on a requirement to conduct studies to better understand
the fate and transport of oxygen demanding substances. Each control program establishes a schedule to
periodically review and update the regulation based on new information.
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Abstract

Many of the Nation’s estuaries are experiencing excessive loadings of nitrogen and phosphorus, leading
to eutrophic conditions, low dissolved-oxygen levels, and fish kills. Streamflow and nutrient data needed
for accurate calculation of nitrogen and phosphorus loads at the head of estuaries are seldom available.
Loads to the estuary are typically estimated from data collected at monitoring stations in upstream
freshwater reaches of these rivers and extrapolated downstream to the head of the estuary, but these
estimates may not be reliable.

Using acoustic instruments to measure tide-affected flow, the U.S. Geological Survey, in cooperation
with the North Carolina Division of Water Quality, implemented a data-collection program that provides
information on freshwater flow from 100 percent of the Pamlico River estuary drainage basin and 97
percent of the Neuse River estuary basin. These data, combined with nutrient concentrations measured at
daily to weekly intervals, were used to calculate nitrogen and phosphorus loads to the two estuaries for
the period 1997 - 2004.

Streamflow records were digitally filtered to remove tidal effects so that only net flows to the estuaries
are used in loading calculations. Methods for estimating missing nitrogen and phosphorus data were
investigated. An autocorrelation analysis of the nutrient concentrations indicated that during moderate
flow periods, concentrations measured within about two weeks were substantially correlated. During
high-flow events, missing data were estimated by using discharge — concentration relations. Calculated
nitrogen and phosphorus loads can be used to evaluate the effectiveness of mandated watershed nutrient
management strategies for the two basins, as well as provide guidance on required sampling frequency to
maintain adequate reliability in load calculations.
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Abstract

A comprehensive program to assess the performance of wetland projects and the ambient condition of
wetlands is being developed through eco-regional technical teams with advice and review from federal
and state wetland managers and regulators. The broad input is needed to assure that the assessment
methods will work well for all wetlands throughout the state. The program is based on a 3-level approach
to wetland assessment plus information management. Level 1 consists of wetland inventories and
landscape profiles. The inventory relies on updates of the National Wetland Inventory with regional
intensification. Wetland habitats within restoration and mitigation projects and impacted wetlands are
mapped as sub-populations of each wetland class. Level 2 consists of rapid assessment to provide cost-
effective probabilistic surveys of ambient condition using the Level 1 inventory as the sample frame. The
rapid method of choice is the California Rapid Assessment Method (www.wrmp.org). Ambient surveys
using CRAM can occur at spatial scales ranging upwards from small watersheds. A statewide assessment
of estuarine wetlands and three watershed demonstration projects using CRAM are underway. CRAM can
also be used to assess wetland projects and impacted sites, when more intensive methods are not required.
Level 3 consists of standardized, intensive, quantitative monitoring methods. These are required to
calibrate the Level 2 methods, and to assess the performance of projects where rapid methods do not
provide adequate assurances of project status. The Wetland Tracker (www.wetlandtracker.org) is
designed to assess the performance of wetland policies by tracking the effects of projects on the total
quantity and ambient quality of wetlands. This 3-level approach is being piloted through coastal regions
of state regulatory government for later transfer to inland regions. The intent is to create one program of
wetland monitoring administered through regions for the state as a whole.
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Assessing the Health of National Park Service Southeast Coastal Waters
Using the United States Environmental Protection Agency’s National Coastal
Assessment Protocols
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Eva DiDonato is an aquatic ecologist for the National Park Service Southeast Coast Network Inventory
and Monitoring Program where her primary duty is to design and implement a water quality monitoring
program for 17 National Parks in the Southeast Region. Eva comes to the Southeast with water quality
monitoring experience from the coastal areas of the Gulf of Mexico, American Samoa and Hawaii.

Virginia Engle is an ecologist with the U.S. Environmental Protection Agency's Office of Research and
Development with expertise in estuarine ecology, monitoring and assessment methods, and statistical
analysis. Since 1990, she has been involved in EPA's Environmental Monitoring and Assessment
Program, focusing on development of tools to conduct national assessments of the condition of estuaries.
Since 2000, she has been the Gulf of Mexico Regional Coordinator for the National Coastal Assessment
and has collaborated on several National Coastal Condition Reports.

Lisa Smith is a Research Biologist at the Gulf Ecology Division within the US Environmental Protection
Agency's Office of Research and Development with training and expertise in estuarine ecology and
chemistry. Since 1996, she has been involved in multiple aspects of the US EPA Environmental
Monitoring and Assessment Program (EMAP) ranging from field collections to data analyses. She
currently serves as project officer for National Coastal Assessment Gulf Region (Alabama and
Mississippi) and American Samoa.

Joe DeVivo is the Program Coordinator for the National Park Service Southeast Coast Inventory &
Monitoring Network. Prior to working with NPS, Joe worked with the USGS National Water Quality
Assessment Program in Atlanta, and for the US Fish and Wildlife Service where he designed a long-term
water quality monitoring program for Eglin Air Force base in the panhandle of Florida.

Abstract

The Southeast Coast Network (SECN) of the National Park Service (NPS) contains seventeen National
Park units located between Florida and North Carolina and as far west as Alabama. All parks contain
significant natural resources, but six contain significant estuarine habitats. The SECN is currently
developing a water quality monitoring program for the estuarine habitats within these parks. The SECN
has partnered with US EPA to assess existing data, develop survey designs and select appropriate
indicators for long-term monitoring of estuarine waters. The US EPA, in partnership with the states,
sampled these waters between 1999 and 2004 as part of the National Coastal Assessment (NCA) program.
Using these data, SECN has assessed the health condition of network estuarine waters over the past six
years and developed a baseline for future monitoring efforts. As part of the Network’s long term
monitoring program, the SECN plans to utilize the NCA model and sample intensively one park per year
on a rotating basis. This will allow an assessment of the condition of estuarine habitats within one park
each year; more importantly, this approach will facilitate a network-wide assessment of estuarine
condition every six years.
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NOAA'’s National Estuarine Research Reserve’s System Wide-Monitoring
Program: Over Ten Years of Developing Capabilities,
Applications, and Expansions
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Dr. Susan White is the National Research Coordinator for National Oceanic and Atmospheric
Administration’s Estuarine Reserves Division and National Estuarine Research Reserve System. Her
research background is in estuarine ecology, with a focus on plant community ecology. Susan supports
both national level research initiatives as well as site-based research priorities at the 26 Reserves
throughout the United States through partnerships with federal, state and NGO’s programs to attain
research goals that support improved coastal management decisions.

Abstract

The National Oceanic and Atmospheric Administration’s (NOAA) National Estuarine Research Reserve
System (NERRS) was established by the Coastal Zone Management Act of 1972. There are 26 reserves
protecting over one million acres of estuarine waters and adjoining lands across the continental United
States, Alaska, and Puerto Rico. In 1995, the NERRS established a System-Wide Monitoring Program
(SWMP) with three ecosystem foci: abiotic factors (including water and weather parameters), biological
monitoring (including biodiversity and habitat characteristics), and watershed/land use classifications
(including changes in human uses and land cover types). SWMP was designed to track short-term
variability and long-term changes in estuarine waters to understand how human activities and natural
events can change ecosystems. The design, data synthesis/dissemination, and the development of the
three components of SWMP are realized through interactions with multiple user groups (ie.
academic/governmental researchers, K-12 educators, and coastal decision makers) and multiple state and
federal partnerships (ie. academic institutions, state resource departments, and NOAA’s Integrated Ocean
Observing System). More than 33,600 measurements of estuarine water and weather quality conditions
are reported daily (ca. 42 million measurements per year) from more than 117 dataloggers deployed
throughout the NERRS. The biological monitoring and classification components of SWMP are being
implemented or piloted in the reserves with the expectation that the lessons learned will improve our
understanding, protection of and efforts to restore coastal resources. These data are applied in a multitude
of ways to improve and protect coastal resources, including: providing continuous water quality data for
assessments, designing restoration projects, measuring impacts and estuarine recovery from natural
disturbances, and integrating data into education curricula and workshops for coastal decision makers.
The NERRS monitoring efforts, when integrated with programs for coastal training and education,
provide timely scientific data to a diverse group of users who ultimately influence coastal resource
decisions.
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Capture, Care and Feeding of Volunteers
Dwight Holford
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Dwight Holford is the Watershed Coordinator for the Upper Putah Creek Stewardship based in
Middletown CA. He has been with the Stewardship since its beginning in 1996. Dwight is a Federal
retiree with experience as an administrator in the military housing field. His graduation from Humboldt
State College with a BSc in Fisheries Biology now aids in his bioassessment and watershed work with the
Stewardship.

Abstract

The Upper Putah Creek Stewardship, a public service organization was formed in 1996. Since its
inception it has supported has supported citizen monitoring. In the beginning it had no one trained in
bioassessment. Now it has a well trained team, a coordinator, a scientific advisor and a crew of citizen
monitors. It has executed one 319(h) grant and is presently in its second one. Because of criteria for the
next round of 319(h)s the UPCS will have to keep its monitoring plan alive by use of private funds. The
team has also sponsored, or co-sponsored several citizen monitoring workshops. To be discussed will
how networking, grant writing, fund seeking and volunteer involvement made this watershed group a
successful operation.
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Comparing E. coli Results Analyzed by Colilert®
and Membrane Filtration Techniques

Samuel A. Dinkins
Ohio River Valley Water Sanitation Commission, 5735 Kellogg Avenue, Cincinnati, OH 45228
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Sam Dinkins has worked as an Environmental Specialist for the Ohio River Valley Water Sanitation
Commission (ORSANCO) since 1995. Sam has primarily worked as the project coordinator on the Ohio
River Watershed Pollutant Reduction Program, focusing on PCB, dioxin and bacterial contamination
within the Ohio River Basin. He played a key role in the development of Total Maximum Daily Loads
(TMDLs) for dioxin and PCBs for the Ohio River. His current efforts are focused on quantifying bacteria
levels in the river and characterizing sources to support the development of a bacteria TMDL.

Abstract

The Ohio River Valley Water Sanitation Commission (ORSANCO) has completed two large-scale
bacteria surveys covering the entire length of the Ohio River. The sampling consisted of conducting
three-point cross-sections approximately every five miles, with additional samples collected at the mouths
of tributaries and downstream of municipal wastewater treatment plants. To meet the strict six-hour hold
time for bacteria samples, ORSANCO utilized a mobile water quality laboratory to analyze over 9000
samples for E. coli using the IDEXX Colilert” method.

The primary goal of the surveys was to assess bacteria levels in the Ohio River, especially for areas that
had been previously unmonitored. A secondary objective, however, was to compare E. coli results
generated by the Colilert® method in the mobile laboratory to sample results analyzed by contract
laboratories using the more conventional membrane filtration (MF) technique. Over the course of the
two-year study, more than 1000 samples were analyzed by both Colilert® and MF methods.

Seven different contract laboratories analyzed samples for E. coli using a membrane filtration technique
for comparison to Colilert® results generated by ORSANCO. When comparing the Colilert® results to
the individual contract lab data, clearly defined, but biased, relationships were observed. Results
generated by three of the seven contract labs were typically 12% to 25% higher, depending on the lab,
when compared to Colilert® results for the same samples. Conversely, the other four labs participating in
the study typically produced values 15% to 50% lower than the Colilert® method. The inconsistent
relationship of Colilert® and MF results across laboratories despite following standardized methods
indicates that the inter-laboratory variability for the membrane filtration method may be significantly
biased. Such bias among laboratories makes it difficult to develop consistent assessments over large
geographical areas that draw upon data from multiple labs.
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Volunteer Monitoring of E. coli in Upper Midwest Streams: A Comparison of
Methods and Preferences
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Kristine Stepenuck received her B.S. in Water Resources Management from the University of New
Hampshire and her M.S. in Natural Resources from the University of Wisconsin-Stevens Point. Since
2001 she has been the coordinator of Wisconsin’s volunteer stream monitoring program. She also serves
as a staff member on a USDA funded project with the University of Rhode Island Cooperative Extension
which is designed to help increase coordination and communication among volunteer water quality
monitoring programs across the nation.

Abstract

Bacterial contamination of surface waters is a common public health concern. Laboratory analyses can be
expensive, yet such monitoring is important to ensure safe recreational opportunities. In 2004, volunteer
monitoring programs in six upper Midwestern states were awarded a grant from USDA-Cooperative State
Research, Education and Extension Service (CSREES) to evaluate five test methods for monitoring E.
coli bacteria suitable for home use. Methods chosen for this project included Coliscan Easygel (incubated
and not incubated), 3M Petrifilm, Coliscan MF Method, and IDEXX COLISURE. The methods were
evaluated both by comparing home lab results to laboratory analyses of E. coli and volunteer preferences
in using the home lab methods. After one season of monitoring by volunteers using these five methods in
Indiana and Iowa, the project team identified two methods for volunteers in the other four participating
states to assess; these were: Coliscan Easygel (incubated) and 3M Petrifilm. In 2005, nearly 40
volunteers in these states, Michigan, Minnesota, Ohio, and Wisconsin, were trained to use these two
methods and asked to assess each based on their own preferences. These volunteers’ samples were also
sent to a lab in their state for comparison of bacterial counts between home lab methods and lab results.
Volunteers in Indiana and lowa continued to monitor using all five methods and one additional method
(IDEXX Colilert) during 2005 to ensure the most appropriate home methods were recommended for use
by volunteers in the other four states. Bacterial testing will continue in 2006 based on results from both
years of monitoring. Ultimately, the project team will produce a training curriculum, educational
materials, and recommendations about the methods which will be transferable to other regions. This
presentation will describe the project’s experimental design and summarize 2004 and 2005 results on the
accuracy and usability of the home lab methods.
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Development of Rapid QPCR Approaches for Measurement of E. coli and
Enterococcus in Environmental Waters: The Future for Routine Monitoring?
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Rachel Noble is an assistant professor at the University of North Carolina at Chapel Hill Institute of
Marine Sciences. The research in her laboratory is focused on assessments of water quality in
recreational waters, shellfish harvesting waters, and the impacts of stormwater runoff on both. She has
been a professor at UNC Chapel Hill for 5 years, and has been working during that time to develop rapid
assays (less than 2 hours from sample to result) for Enterococcus and E. coli for water quality
assessments. She is also interested in the microbial ecology and particle attachment mechanisms of
allochthonous and autochthonous pathogens alike in estuarine environments.

Denene Blackwood is a research analyst at the University of North Carolina at Chapel Hill Institute of
Marine Sciences and has been involved in the research and development involved in the development of
the rapid assays at the Institute of Marine Sciences.

Abstract

Microbiological water quality of recreational and shellfish harvesting waters is currently determined by
using bacterial indicators, such as total coliforms, fecal coliforms (or E. coli), and Enterococcus, to infer
the presence of microbial pathogens found in fecal contamination. The available methods to measure
these indicators (membrane filtration, directed substrate technology, and multiple tube fermentation), all
require from 18-96 hours from sample to result, making management of aquatic resources inherently
inaccurate. In the last few years, a range of molecular approaches have been developed to reduce the time
to results to less than 4 hours. These methods have largely been amplification based approaches (e.g.
based upon PCR or Transcription Mediated Amplification). We present results from blind studies using
QPCR assays for E. coli that were completed in 1.5 hours, and demonstrated no false positives on blank
samples. The QPCR E. coli assay was significantly correlated to results from routine methods (such as
Colilert-18 and modified mTEC membrane filtration analyses, r=0.66). The QPCR assay for
Enterococcus demonstrate no false positives on blank samples and significant relationships with
membrane filtration and Enterolert results, with r values of 0.90 and 0.85, respectively. Both assays are
being tested on a wide range of recreational and shellfish harvesting water samples from all regions of the
coastal United States. Features of the assays in their application to commercial use are a bead format
(Iyophilized bead containing all necessary reagents), allowing the user to complete the assay with only
two pipetting steps, and the use of Scorpions primer probe chemistry (DsX Limited), permitting a limit of
detection of 1 cell per reaction, and virtually no background fluorescence. The results of these studies,
application of these assays to a wide range of sample types and relationships of QPCR assay results to
human health effects will be presented.
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IMS/ATP Rapid Method for the Determination of E. coli Concentrations in
Recreational Waters
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Columbus, Ohio. Ms. Bushon is the laboratory coordinator for the Ohio Water Microbiology Laboratory
and has training and experience in environmental microbiology with the USGS for the last 9 years. She
has served as project chief on studies addressing recreational water quality in rivers and lakes, indicator
and pathogen detection, and rapid bacterial methods. She is currently involved in a project with the
USEPA, National Homeland Security Research Center, to detect bioterrorism agents in drinking water.

Amie Brady is a hydrologist with the U.S. Geological Survey, Water Resources Discipline, in Columbus,
OH. She received bachelor's degrees in Environmental Science and Plant Biology and a Master's degree
in Environmental Science from Ohio State University, Columbus, Ohio. Ms. Brady has been involved
with microbiological monitoring projects dealing with recreational water quality in Ohio rivers, streams,
and lakes for the last 6 years.

Christina Likirdopulos is a hydrologist with the U.S. Geological Survey, in Columbus, OH. She received
a bachelor’s degree in Chemistry from Berea College and a Master of Science degree in Public Health
from the University of North Carolina at Chapel Hill. At the USGS, she has worked on optimizing a rapid
method to detect E. coli in recreational waters and is involved in a project to detect bioterrorism agents in
drinking waters.

Abstract

The need for a method to rapidly determine concentrations of fecal-indicator bacteria in recreational
waters is widely recognized. Current monitoring methods to determine bacterial concentrations require at
least 18-24 hours to obtain results. This timeframe is too long to adequately assess the safety of the water
relative to recreational standards. Bacteria concentrations in the water can change overnight, and because
the current day’s concentrations are not available until the following day, recreational users may be at risk
of coming into contact with water that is not considered safe for recreation. Alternatively, the river or
beach may be posted when the risk is low, resulting in lost recreational use and revenue. A rapid, cost-
effective method is needed to obtain more accurate short-term information than is available by traditional
monitoring methods.

A rapid method for determining concentrations of E. coli in water in less than 1 hour was developed by
researchers at the University of Michigan. The method is based on immunomagnetic separation (IMS),
which selectively captures target bacteria through the use of antibodies attached to magnetic beads.
Adenosine triphosphate (ATP) bioluminescence is used for quantification of the captured target bacteria.

The IMS/ATP rapid method was field tested by the U.S. Geological Survey in river and lake recreational
waters. During the recreational seasons of 2004 and 2005, the method was tested in the Cuyahoga River
within the Cuyahoga Valley National Park, Ohio, in collaboration with the National Park Service. It was
also tested in another study during the recreational season of 2005 at two beaches in Cleveland,
Ohio—Edgewater and Villa Angela—in cooperation with the Northeast Ohio Regional Sewer District.
Preliminary results from both studies showed significant correlations between the IMS/ATP rapid method
and the standard method for E. coli.
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Building Credibility: Quality Assurance and Quality Control for Volunteer
Monitoring Programs

Facilitators
Elizabeth Herron, University of Rhode Island Watershed Watch
Ingrid Harrald, Cook Inlet Keeper

Biographical Sketches

Elizabeth Herron is the Program Coordinator for the University of Rhode Island Watershed Watch (URI
WW) program, a URI Cooperative Extension citizen volunteer water quality monitoring program. Her
initial role with the program was to conduct a quality assurance and quality control assessment of the
program. That project focused on determining if volunteers using the URITWW methods could collect
data that was a good as professionally collected data. They could, and do. Since then she has developed
several advanced training programs for volunteer water quality monitors, and helps to coordinate all
aspects of the URI Watershed Watch program, the primary source of lake water quality data for the state
of Rhode Island. Helping to support volunteer monitoring efforts regionally and nationally, Ms. Herron is
a principal in the Cooperative State Research, Education and Extension Service (CSREES) National
Facilitation of Volunteer Monitoring Efforts project and the New England Volunteer Monitoring Focus
Area. She conducts workshops nationally and regionally, and is a regular presenter at international
symposia hosted by organizations such as the North American Lake Management Society, CSREES
National Water Conference and the National Water Quality Monitoring Council Conference. With both
her bachelors and masters degrees from URI, Ms. Herron has spent her entire adult life in Rhode Island,
but will never be considered a Rhode Islander.

Ingrid Harrald is currently a volunteer coordinator for Cook Inlet Keeper, private nonprofit organization
dedicated to protecting the vast Cook Inlet watershed and the life it sustains. She coordinated Cook Inlet
Keeper’s Citizens’ Environmental Monitoring Program. She received a Bachelor of Science degree in
Biology from Virginia Tech. She worked as a Biology Technician studying seabirds for the U.S. Fish and
Wildlife Service for 8 years on remote islands throughout Alaska and California. She also spent time
coordinating volunteer programs in California, working with the Gulf of the Farallones Marine Sanctuary
and the National Park Service to manage their citizen science and site stewardship programs. More
recently, Ingrid has worked for the Alaska Maritime National Wildlife Refuge in Homer studying the
breeding biology and diet of storm-petrels in Southeast Alaska.

Workshop Description

The ultimate goal of most volunteer monitoring programs is to ensure that well-trained volunteers collect
high quality data and that the data are used. That means that the data must be credible, which typically
means that it is documented and defensible. This workshop will focus on the three elements of the Quality
System - Assurance, Control and Assessment, and present ideas on how you can incorporate them into
your monitoring program, helping you to generate data that meets your data users’ needs. In particular,
this interactive workshop will include an discussion of the Quality Control tools - what the various terms
mean, which parameters they pertain to, and how volunteer programs can implement these tools.
Participants are asked to bring data sheets, manuals and Quality Assurance Project Plans from their own
programs to review and share.
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Tom Cuffney is a Research Ecologist in the U.S. Geological Survey’s Water Resources Discipline. He
joined the Survey in 1990 and has worked for the National Water-Quality Assessment (NAWQA)
Program for the past 16 years. He has made many contributions to NAWQA including program design
(urban stream studies), sampling protocols (invertebrates), and data analysis methods and tools (IDAS,
ADAS, GRAN). From 1999-2001 he led the effort to evaluate land-use gradients as a mechanism for
understanding the effects of urbanization on streams. Tom has a Ph.D. in Entomology/Aquatic Ecology
from the University of Georgia and a M.S. in Biology from Idaho State University.

Abstract

A major emphasis of the U.S. Geological Survey’s National Water-Quality Assessment (NAWQA)
Program is to understand the effects of urbanization on stream ecosystems. This study assesses the
magnitude and pattern of response in biological (fish, invertebrates, and algae), physical (flow,
temperature, in-stream habitat) and water chemistry (specific conductance, suspended sediment, nutrients,
pesticides, organics) variables to varying intensities of basin urbanization in 11 major metropolitan areas
of the United States. Studies are conducted on a rotational schedule including Birmingham, Alabama;
Boston, Massachusetts; and Salt Lake City, Utah, in 2000; Raleigh, North Carolina; Atlanta, Georgia; and
Denver, Colorado, in 2003; Dallas/Fort Worth, Texas; Milwaukee/Green Bay, Wisconsin; and Portland,
Oregon, in 2004; and Seattle, Washington, and Sacramento, California, in 2007-2008. The nationally
consistent study design uses a multimetric index of urban intensity to identify representative gradients of
urbanization (low to high) for about 30 basins in each metropolitan area. The urban intensity index is
derived from land cover, infrastructure, and socioeconomic variables. Study basins typically are located
within a single ecoregion in each metropolitan area to control for natural landscape variability. This
design provides a method for limiting the variability of natural landscape characteristics while assessing
the magnitude of urban effects. Common protocols to measure biological, physical, and chemical
responses are used nationwide. Use of a consistent study design across the 11 metropolitan areas allows
us to make direct comparisons among metropolitan areas. Understanding the similarities and differences
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in how urbanization affects biological, physical, and chemical characteristics of streams across the United
States is important for managing aquatic resources. The intended result of this study is an improved
scientific basis for decision makers to protect urban waters in a variety of geographic and environmental
settings across the Nation.

2006 National Monitoring Conference; F2-Evaluating the Effects of Urbanization on Water Quality |

170



Ecological Responses of Streams to Urbanization: a Review of Results from
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Tom Cuffney is a research ecologist in the U.S. Geological Survey’s Water Resources Discipline. He
joined the Survey in 1990 and has worked for the National Water-Quality Assessment (NAWQA)
Program for the past 16 years. He has made many contributions to NAWQA including program design
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Abstract

U.S. Geological Survey National Water-Quality Assessment (NAWQA) Program personnel have been
investigating biological (fish, invertebrates, and algae), chemical (major ions, pesticides, nutrients), and
physical (temperature, stage, discharge, in-stream habitat) responses along gradients of urbanization in 11
major metropolitan areas of the conterminous United States. Results from these studies indicate that
stream biota, water chemistry, and hydrology respond to urbanization in predictable ways, with many
similarities among metropolitan areas that are geologically and climatically different. For example, the
rates at which invertebrate assemblages change along the urban gradient were similar for Birmingham,
AL; Raleigh; NC, Atlanta, GA; Boston, MA; and Salt Lake City, UT.

Invertebrate assemblages exhibited the strongest and most consistent responses to urbanization with
richness and biotic integrity decreasing and average tolerance increasing as urbanization increased. Fish
and algal assemblages also changed as urbanization increased (e.g., decreases in fish biotic integrity,
increases in algal diversity and eutrophic species), but not as frequently nor as strongly as invertebrates.
The mobility of fish, the large number of introduced tolerant species, and the ability of some species to
exploit terrestrial food resources tended to obscure the effects of urbanization. The rapid turnover of
algae made them better indicators of local-scale conditions (e.g., spates) than basin-scale conditions
associated with urbanization. Water chemistry, particularly indices derived from the aggregation of
nutrients and pesticides, increased with increasing urbanization. Changes in all three biological
assemblages, however, typically preceded significant changes in water chemistry. Changes in stream
hydrology (timing and duration of flows) also were frequently associated with increases in urbanization
and changes in biota. Similarities in responses among urban areas and in the environmental factors (e.g.,
amount of developed lands, density of roads) associated with these responses indicate that similar
management and mitigation practices may be effective in metropolitan areas in diverse regions of the
country.
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Abstract

The results of a USGS urban land use gradient (ULUG) study in New England indicated how
urbanization was effectively characterized among 30 watersheds in the Northeastern Coastal Zone
Ecoregion by the use of an a priori urban intensity index (UII), derived from 24 census and landuse
variables. However, before the a priori UII could be applied as a tool to monitor urbanization in
developing watersheds, further investigation was needed to develop an index that was more concise and
which was applicable to additional watersheds. For example, there was strong evidence that only a subset
of the 24 variables from the a priori UIl was needed to effectively characterize urbanization from an
ecological perspective. Additionally, because the a priori UIl was scaled only to the relative degree of
urban intensity among the 30 study sites, a more definitive model would be required to derive values of
urban intensity for sites that were not in the original 30-site network. We used the findings reported in the
original ULUG study to: 1) derive an urban intensity index with fewer variables than the a priori UlI, but
which still effectively characterized urban intensity in the region, 2) identify biological variables that
responded most consistently to urbanization in the region, so that they could be used as indicators of
ecological condition. Achieving these objectives is expected to result in a relatively simple method to
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characterize urban intensity, and to provide a reference for how the baseline ecological conditions of a
stream are expected to change with urbanization. For example, given the landuse intensity for a site, this
method could be used to define expected ecological