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LeAnne Astin is employed as an Aquatic Ecologist with the Interstate Commission on the Potomac River Basin, an interstate compact agency that helps the Potomac Basin states and the federal government to cooperatively address water quality and related resource problems in the river.  Since 2000, she has served as the principle researcher and analyst for the Potomac Basinwide Assessments Project, as well as assisting in a variety of other Commission programs. She is also the acting chair of the Methods and Data Comparability Board’s Water Quality Data Elements workgroup.

Abstract

The Interstate Commission on the Potomac River Basin (ICPRB) relies on data collected by its member jurisdictions to assess the status and trends of the Potomac mainstem and its tributaries. While states' stream monitoring data cannot be compared directly, their agencies utilize similar assessment approaches, all variants of the US EPA's Rapid Bioassessment Protocols. ICPRB adapted this assessment framework toward developing a consistent, basin-wide approach for measuring the status of aquatic biota in the nontidal Potomac. To this end, a relational database management system (RDBMS) to integrate diverse biological monitoring data was developed. Considerable effort was required while designing and analyzing the database because of variability in the data provided. This presentation will highlight the challenges encountered in developing the database and in merging the diverse datasets for analysis. Results suggest that monitoring data from multiple sources can be combined into an analysis framework suitable for bioassessment, if the synthesis is done with care.
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Abstract

Stream macroinvertebrate collection methods described in the Rapid Bioassessment Protocols (RBPs) have been used widely throughout the United States.  The first edition of the RBP manual in 1989 described a single habitat approach that focused on riffles and runs, where macroinvertebrate diversity and abundance is high.  This approach was adopted by many states, tribes, and regions.  Many scientists interpreted the revised RBP protocol published in 1999 as a recommendation for multiple habitat sampling.  However, no direct comparison of the two RBP protocols was presented in the second edition, and there were no recommendations for reconciling baseline data collected using the single habitat method with data collected using the multiple habitat method.  As a result, scientists have been reluctant to switch from the single habitat approach, regardless of the merits that may exist in adopting the multiple habitat approach.  In this study, both the single and multiple habitat methods were performed at each of 41 sites in the Piedmont and Northern Piedmont ecoregions.  Differences between methods in collected macroinvertebrate assemblages were examined using both a family-level multimetric index for Virginia and a species-level index developed for the mid-Atlantic region.  Though few statistically significant differences existed between methods, the relationship between single and multiple habitat metric values was often unpredictable and highly variable.  The influence of abiotic factors on these relationships was examined to determine conditions under which the two methods collected similar samples.  Although this work was reviewed by EPA and approved for publication, it may not necessarily reflect official Agency policy.  
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Abstract

SenTIX (www.sentix.org) is the result of a research initiative to build an Internet portal for information on innovative sensors used primarily for the detection and monitoring of environmental contaminants.  Sensors offer an alternative to traditional data collection technologies and methodologies that can be time consuming, expensive and complex by providing accurate, inexpensive, real-time in situ analysis for environmental site characterization and monitoring.  Although the advantages of using sensors for characterization and monitoring may seem obvious, locating information on these sensors may not always be as obvious.

SenTIX was designed to assist environmental decision makers, researchers and others find relevant information on sensors without having to perform numerous or lengthy information searches.  The strength of SenTIX is its searchable database of sensor related information, organized into the following categories:  research and development, government reports and documents, news, events and representative commercially available sensor technologies.  SenTIX users can search this database by text string, by contaminant, by media, or by sensor type.  Each search returns results that include information abstracts with hyperlinks to web sites, journal citations and contact information.  

SenTIX is funded through a cooperative agreement between WPI and the U.S. Environmental Protection Agency. 
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Abstract

The Clinch/Powell watershed in Virginia, USA historically harbored a high diversity of mussels and fish but species richness has declined precipitously over the past several decades.  In a previous risk assessment, riparian corridor rather than upland land uses were more important in determining biological integrity and habitat quality.  This study builds on that work by evaluating relationships between land uses in different size riparian corridors and biota and habitat quality, as mediated by landscape slope and drainage area size.  Riparian land use, especially urban land, was more closely (negatively) associated with biotic and habitat integrity than whole catchment land use.  Effects of urban and forested land within long riparian corridors (5 km) on mussel species richness were more evident in large drainage area streams than in small ones.  Among high slope streams, urban land within long corridors was more closely correlated with fish IBI scores than within short corridors, suggesting that longer riparian buffer zones may be necessary to protect fish communities in high slope streams.  Our results suggest that evaluating land use relationships with biotic and habitat stream characteristics, in the context of natural landscape characteristics, is important for developing or refining restoration strategies. 
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Abstract

The U.S. Geological Survey (USGS), Ohio District Microbiology Laboratory (ODML) provides support for several projects by analyzing surface and ground-water samples for microorganisms of public health significance.  These projects range from routine monitoring to investigating processes and factors that affect pathogens and indicators in the environment.  For example, the ODML is partnering with the National Park Service to identify a rapid method for the detection of fecal-indicator bacteria so park managers can provide daily information on the safety of recreational waters.  In another study, Escherichia coli loads of a major tributary are being estimated to determine whether changes to the sewage collection system result in improved water quality.  The ODML is also working with local agencies to investigate the distribution and sources of Escherichia coli in sediments. The occurrence and factors related to the presence of enteric viruses and indicators in aquifers serving small public water supplies is being studied in a ground-water monitoring project.  In another project, stream-water samples were collected to test modifications to the standard laboratory method used for detection of Cryptosporidium.
The ODML supports these projects, as well as other microbiological monitoring projects within the USGS nationally. Fecal-indicator bacteria analyzed by the ODML include: total coliforms, fecal coliforms, Escherichia coli, enterococci, and Clostridium perfringens. Viral indicators (coliphage) and viral pathogens, such as enterovirus and hepatitis A virus, as well as two protozoan pathogens, Cryptosporidium and Giardia are also analyzed at the ODML. These microorganisms and methods used to detect them will be discussed in this poster. 
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Abstract

A survey of methods used by US state agencies for collecting and processing benthic macroinvertebrate samples from streams was conducted by questionnaire. The responses evaluated represent approximately 13,000-15,000 samples collected and processed per year. Kicknet devices are used in 64.5% of the methods. Mesh sizes vary among programs and within US EPA regions, but 80.2% use a mesh size between 500 and 600 mm. "Expert opinion" instead of random placement of the sampler is used by 70.6% of the methods, possibly making data obtained operator-specific. Only 26.3% of the methods sort all the organisms from a sample, the remainder subsample in the laboratory with most removing 100 organisms (range = 100-550). The magnification used for sorting ranges from 1× to 30×, which results in inconsistent separation of macroinvertebrates from detritus. Large/rare organisms are sorted by 53% of the methods, influencing estimates of richness. The taxonomic level used for identifying organisms varies among taxa; Ephemeroptera, Plecoptera, and Trichoptera are generally identified to a finer taxonomic resolution (genus and species) than other taxa. Although most programs use similar techniques, there currently exists a large range in how these techniques are applied, this would make calibration among programs challenging. Limited testing could be designed to evaluate whether these differences affect data comparability and, more importantly, determining levels of environmental impairment. A companion survey to evaluate methods used for data analysis is currently being finalized. 
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Abstract

A baseline survey of sediment quality and benthic macroinvertebrate communities was conducted between 1999 and 2002 by staff and contractors of the St. Johns River Water Management District (SJRWMD), an agency created by the Florida legislature to protect, improve, or restore water resources in northeast Florida.  The overall objective of the investigation was to document possible effects of organic and metallic sediment contaminants on benthic macroinvertebrate community composition and structure.

Sediment and benthos data were analyzed and interpreted to evaluate the relationships between biological metrics and sediment pollution indices.  A Composite Benthic Sediment Quality Index (CBSI) was developed by combining biological metrics (Augmented Florida Index and Total Number of Taxa) that were significantly correlated with sediment Hazard Index (HI) values based on Threshold Effect Concentrations (HI-TEC).  The correlation of CBSI with HI-TEC risk was tested on a series of lakes in the Ocklawaha River Basin.  The average CBSI by lake was inversely correlated with HI-TEC (Spearman’s Rank Correlation Coefficient = -0.699 and p = 0.011).  Sites with average CBSI > 14 were considered to have good biological health and sediment quality, while the sites with CBSI < 14 were judged as having poor biological health and polluted sediments.  The CBSI or similar indices using benthic macroinvertebrates data may be valuable tools for screening candidate sites for sediment contaminant surveys and/or sediment toxicity - bioassay sampling. 
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Abstract

“Portrait of a Volunteer Monitor” is a poster presentation that offers insight into several aspects of volunteerism, including:

· Blue Thumb volunteer duties

· Volunteer motivation

· The “good” volunteer

· Volunteer age variations

· The geographically distant volunteer

· Meeting volunteer needs

· Assessing program success/lack of success

· When a volunteer says “goodbye” 

Observations will be offered by a program director who serves as a volunteer within her own program, and also with a completely different organization.  This range of activities has allowed for very useful thoughts and comparisons to form about the Blue Thumb Program, and volunteers in general.  This presentation will be at its best if folks in attendance are comfortable adding their own tales and leaping into discussions.  Proposed time frame is 30 minutes. 
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Abstract

Managing, monitoring, and maintaining urban watersheds require a collaborative approach. Fairfax County, located across the Potomac River from Washington D.C., depends on surface water as the drinking water source for its population of approximately 1 million residents. Our local model demonstrates how agencies and residents can combine their resources to encourage watershed protection. An extensive and organized volunteer stream monitoring program is an essential tool to gather seasonal stream health data and promote watershed stewardship. 

Monitoring teaches residents about the effects of urbanization; they witness severe erosion, trash, sedimentation, and poor stream habitats. Determining a stream’s biological integrity builds residents’ appreciation of the stream as a living system.   

Establishing a sustainable volunteer stream monitoring program in Fairfax County relies on the collaborative efforts of many local agencies, including the Northern Virginia Soil and Water Conservation District, Fairfax County Department of Public Works and Environmental Services, the Reston Association and many others. Working together, these groups developed a productive network that shares resources, data, and effectively capitalizes on outreach and education efforts by engaging various audiences within the region. Thousands of students and adults participate in a variety of hands-on programs; such as monitoring, stream cleanups, watershed walks, and discussions. The results include better communication among various agencies and the community, a larger volunteer base, and more comprehensive data. All of this fosters and supports the watershed planning initiatives currently underway for all of Fairfax County’s watersheds. 

* * * * *
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Michael Connor is the Executive Director of the San Francisco Estuary Institute, a non-profit environmental science institute funded through grants, contracts, and discharge fees.  Its mission is to foster development of the scientific understanding necessary to enhance and protect the San Francisco Estuary, through monitoring, research, and communication.  He has led environmental programs for organizations in the private (Program Manager, Battelle Ocean Sciences), public (Director of Environmental Quality, Massachusetts Water Resources Authority), and non-profit (Vice President, New England Aquarium) sectors.  He has over 50 scientific, technical, and popular publications.

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.  Initiated in 1993, the RMP has matured into a multifaceted, sophisticated, and efficient program that has demonstrated the capacity for considerable adaptation in response to changing management priorities and advances in scientific understanding.  The RMP is also a key source of information that helps define regulatory priorities.  Through collective planning and management, the RMP has established a climate of cooperation and a commitment to participation among a wide range of stakeholders, including regulators, dischargers, industry representatives, community activists, and scientists.  A sophisticated and well-supported QA/QC program has contributed to the development of an authoritative and reliable body of knowledge that is allowing the community to consider data-rich, science-based TMDLs and other water quality attainment strategies for the Estuary.  Over the course of its development, the RMP has demonstrated some of the ingredients that are necessary to sustain a long-term water quality monitoring program that meets management needs: stable funding, collaboration, clear objectives, sound science, adaptation, and communication.  Benefits of the Program and areas for improvement from the perspectives of regulators, the regulated community, and scientists are described.   
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Abstract

A USDA-funded, three-year project (2003-2006) will integrate a variety of research, education and extension activities to provide relevant, locally-generated watershed information.  Research will result in a comprehensive assessment of nutrient concentration and loadings in the Tallapoosa River system in Alabama and Georgia.  It will also compare the cost-benefits of laboratory analyses, remote sensing and community-based water monitoring technologies for nutrient analyses.  The data will be adapted for education and extension in the form of in-classroom curricula, teacher workshops, and a public display at a regional Environmental Center.  The data will also be available to stakeholder groups through the Alabama Water Watch and Alabama Cooperative Extension System websites.  The project will have mutually-beneficial interactions with the state regulatory agency and the Tallapoosa Clean Water Partnership, and should be adaptable for other southeastern watersheds. 

* * * * *
Abstract #166

The Volunteer Monitor Newsletter: An Effective Nationwide Communication Tool

Eleanor Ely1 and Alice Mayio2
1The Volunteer Monitor Newsletter, 50 Benton Avenue, San Francisco, CA 94112

2U.S. EPA, OWOW, 4503T, 1200 Pennsylvania Avenue NW, Washington, DC 20460

Biographical Sketches of Authors 

Eleanor Ely is a science writer and editor specializing in environmental and aquatic science. She has been the editor of The Volunteer Monitor newsletter since 1990.
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Abstract

As the only national publication devoted to volunteer watershed monitoring, The Volunteer Monitor newsletter serves as an essential networking and information-sharing tool enabling people involved in volunteer monitoring to communicate with colleagues all over the country. Produced biannually for 15 years with support from U.S. EPA Office of Water, the newsletter features in-depth articles and emphasizes practical information that readers can directly apply to their own projects. 

The newsletter's mission is to serve the needs of the volunteer monitoring community, a large and diverse group. EPA's online National Directory of Volunteer Environmental Monitoring Programs lists 870 programs, which involve a total of 178,000 volunteers. These programs engage in a broad spectrum of monitoring activities—chemical water quality testing, macroinvertebrate monitoring, bacteria testing, measuring Secchi transparency, habitat assessment, and more.

Typically 17,000-20,000 copies of each issue are distributed. Additional readers access the publication online via the EPA's volunteer monitoring website. The readership includes volunteer monitoring program coordinators and participants, agency staff, university professors, classroom teachers, researchers and consultants, and others.

A recent survey confirmed that the newsletter is successfully meeting the information needs of its readers. 85% of respondents reported that they had used resources they learned about through the newsletter; 72% reported using information from the newsletter in workshops, trainings, or presentations; and 66% had used the newsletter for networking. The "overall quality and usefulness" of the newsletter was rated at 9.2 out of 10.

Guiding principles that have made the newsletter effective include: clearly identifying the audience and its information needs; focusing on providing information that readers cannot obtain elsewhere; providing a mix of topics that cover the range of volunteer monitoring activities; communicating clear guidance to contributors; and a careful editing and revision process. 
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Abstract

The Kentucky Geological Survey and the Kentucky Division of Water are collaborating to characterize groundwater quality statewide, within major physiographic regions, and within major watersheds. Our goals are to determine the amounts and sources of solutes and evaluate whether nonpoint-source (NPS) chemicals have affected this valuable resource. The resulting information is needed to develop groundwater-quality standards, evaluate groundwater protection programs, and make informed decisions to protect groundwater resources. 

Major activities include (1) selecting representative sample sites and analytes; (2) collecting and analyzing groundwater; (3) integrating water-quality data from various databases designed by diverse agencies for a variety of purposes; (4) reconciling different analytical methods, analyte names, detection limits, and documentation levels; (5) selecting appropriate statistical methods and graphical displays for data summation; and (6) producing and circulating reports.

Completed reports and ongoing investigations summarize and evaluate concentrations of nutrients, pesticides, and volatile organic compounds as well as naturally occurring solutes such as major and minor inorganic ions and metals. Results show that concentrations of most inorganic solutes, including metals, are primarily controlled by bedrock lithology. Some springs and shallow wells have exceptionally high levels of nutrients and detectable amounts of synthetic organic chemicals, suggesting that NPS chemicals have entered the shallow groundwater system. These findings are being used to evaluate the effects of natural processes, land uses, and NPS chemicals on regional groundwater systems and to improve groundwater protection efforts. 
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Biographical Sketches of Authors

Linda Green is Project Director for the National Facilitation of Extension Volunteer Monitoring Efforts project.  She is also Program Director of the seventeen-year old URI Watershed Watch Program, a part of the University of Rhode Island Cooperative Extension Water Quality Program, and has been since its inception.  She is the Volunteer Monitoring Representative on the NWQMC and co-chairs its Collaboration and Outreach subcommittee.  She is a member of the editorial board of The Volunteer Monitor newsletter.

Elizabeth Herron, Kelly Addy and Kris Stepenuck staff the National Facilitation of Extension Volunteer Monitoring Efforts project.  Elizabeth Herron is Program Coordinator for the URI Watershed Watch program, and Region I Director, North American Lake Management Society.  Kelly Addy is a Research Associate II in the URI Watershed Hydrology Laboratory and Web Content Coordinator for Regional and National Extension Water Quality sites.  Kris Stepenuck is Volunteer Stream Monitoring Program Coordinator for Wisconsin Extension’s Water Action Volunteers.

Arthur Gold is a Professor of Watershed Hydrology in the Department of Natural Resources Science at the University of Rhode Island.  Robin Shepard is Assistant Dean and State Program Leader for Community Natural Resources and Economic Development, University of Wisconsin-Extension.  Both serve as project advisors.

Abstract

In this presentation we will share what we have learned in our efforts to enhance collaboration & increase capacity in Extension volunteer monitoring programs.  Extension is involved in water quality research, education, and outreach throughout the nation, regionally to locally, and in environments rural to urban.  Extension brings university science to the community and community concerns and local knowledge to the university.  Volunteer water quality monitoring is a growing focus of Extension water quality programs.  

We staff a national USDA-CSREES project, National Facilitation of Extension Volunteer Monitoring Efforts, that is building a network and comprehensive support system for Extension-affiliated volunteer water quality monitoring efforts throughout the country.  Our goal is to expand and strengthen existing programs and support new ones in a collegial and collaborative manner.  Our flagship website (http://www.usawaterquality.org/volunteer/) lists all Extension volunteer monitoring programs and contains results from an extensive inquiry of these programs.  Our “Guide to Growing Programs” has modules on program design, training techniques, quality assurance, volunteer support tools, outreach tools and funding- with special emphasis on materials that are available through existing monitoring programs.  Regional and statewide workshops educate, motivate, and encourage those newly involved, revitalize long-term efforts and encourage new directions and activities.  Communication and collaboration among programs are definitely leading to success in overcoming institutional obstacles.  By linking with Extension, both professional and volunteer water quality monitoring programs can gain support in their efforts to educate the public, encourage citizens to adopt “water-friendly” behaviors, and solve environmental problems. 

* * * * *
Abstract #169

New England Extension Water Quality Program: 

Applying Knowledge to Improve Water Quality
Arthur J. Gold1, A. McCann1, R. Jeffrey2, and L. Green1
1 University of Rhode Island, CIK, 1 Greenhouse Road, Kingston, RI 02881

2 University of Connecticut Extension

Abstract

The New England Extension Water Quality Program works to improve water quality management through educational knowledge and extension programming that emerges from research.  The program builds on the strengths of the Extension Water Quality Programs at New England Land Grant Universities.  The objectives are to: 1) Enhance integration of water quality efforts within the New England region, 2) Increase the accessibility of research, education, and extension resources of the Land Grant University system to federal, state, and local water quality improvement efforts, 3) Facilitate multi-partner efforts that minimize duplication of effort and leverage multiple funding sources into a collaborated effort, 4) Enhance progress toward place-based water quality goals, and 5) Improve Extension’s capacity to draw on resources throughout the nation to address water quality issues.

Our approach creates and implements an effective region-wide, multi-partnered, water quality program in four focus areas: Volunteer water quality monitoring, Community-based watershed protection, Agricultural best management practices, and residential pollution prevention.  Impacts, success stories, and partnerships will be highlighted within each focus area.  For example, Extension volunteer water quality monitoring data in New England has been used to move lakes, ponds, and streams onto 303D Lists of Impaired Waters, make changes within watersheds to correct water quality problems, and document water quality improvements as a result of corrective actions.  Extension volunteer monitoring is educating and engaging New Englanders in water quality issues.  Through CSREES partnerships, New England Extension volunteer monitoring programs are designing and sharing watershed assessment tools and expanding their training network. 

* * * * *
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USDA-CSREES National Integrated Water Quality Program

Mark L. McFarland1, R.L. Shepard2, A.J. Gold3, and L.T. Green3
1 Texas Cooperative Extension, 348 Heep Center, Soil & Crop Sciences Dept, College Station, TX 77843-2474
2 University of Wisconsin-Extension, Environmental Resources Center, 210 Hiram Smith Hall, 

1545 Observatory Drive, Madison, WI 53706

3 Cooperative Extension Water Quality Programs, Dept. of Natural Resources Science, University of Rhode Island, 105 Coastal Institute in Kingston, One Greenhouse Rd., Kingston, RI 02881

Abstract

The USDA-Cooperative State Research, Education and Extension Service (CSREES) National Integrated Water Quality Program (NIWQP) focuses the combined efforts of the Land Grant University System in research, teaching and extension to address major water resource issues across the United States.  The program is supported largely by Section 406 of the Agricultural Research Extension and Education Reform Act of 1998 which created four funding categories: regional coordination projects, national facilitation projects, integrated projects and extension education projects.  Ten regional coordination projects established based on EPA regional delineations serve as the core of the program.  These projects function to enhance communication among state programs, facilitate information and resource exchange, and to develop and strengthen important external partnerships.  In addition, a management team called the Committee for Shared Leadership (CSL) has been created with representatives from each region, external partners and CSREES to provide oversight and support to the program.  Regional and national program efforts are being organized under eight key water quality themes: Watershed Management, Pollution Prevention and Assessment, Drinking Water and Human Health, Environmental Restoration, Nutrient and Pesticide Management, Water Conservation and Agricultural Water Management, Animal Waste Management, and Water Policy and Economics. Regional meetings and conferences as well as an annual national conference are being used for technology transfer and strategic planning.  A national water quality website (http://www.usawaterquality.org) provides a direct link to regional efforts which in turn serve as a conduit to state-level water quality programs and resources. 

* * * * *

Abstract #171

Water Quality Monitoring Programs in the City of Greensboro

Rebecca Hall
Stormwater Management Division, City of Greensboro, P.O. Box 3136 Greensboro, NC 27402-3136

rebecca.hall@greensboro-nc.gov, http://www.greensboro-nc.gov/stormwater/index.htm
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Rebecca earned her Bachelor of Arts Degree in Geography with an Environmental Concentration from the University of North Carolina at Greensboro and has over three years experience as a Water Quality Specialist for the City of Greensboro’s Stormwater Management Division.  Her current duties involve overseeing the Lake Monitoring program, developing a Stream Channel Monitoring program, using GIS applications and analyzing data, inspecting and monitoring best management practices (BMPs), as well as identifying and eliminating illicit connections and improper disposals.  Her recent accomplishments include developing and successfully implementing a Quality Assurance/Quality Control (QA/QC) program for the City’s water quality monitoring programs.

Abstract
The City of Greensboro’s Stormwater Management Division uses comprehensive, watershed-based water quality monitoring programs to identify pollution sources and determine long-term trends in water quality.  The Instream Stormwater Monitoring (ISM) program utilizes the collection of instream stormwater samples during rain events to determine the effects of urban stormwater runoff on Greensboro's receiving stream water quality.  The Ambient Monitoring program relies on collections of instream water samples during dry weather, or ambient, conditions to determine baseline water quality of our City’s streams.  Biological assessments of the aquatic life (macroinvertebrates and fish) within our streams are also conducted to complement chemical and physical water quality information related to the overall health of our streams.  The Stream Channel Monitoring program uses permanent cross-sections to monitor long-term bank stability.  Monitoring of various BMPs to determine pollutant removal of site-specific devices is also conducted to assess the pollutant removal efficiencies of conventional and non-conventional stormwater treatment devices.

The City has recently developed a web-based GIS application that allows our water quality data to be viewed by the public.  This water quality index (WQI) is an unweighted index based upon the results of several pollutant parameters, which are then calculated into a single score to indicate the overall quality of the water.  These WQI scores help water quality staff to easily analyze water quality trends over time as well as provide an easy way for the public, management or elected officials to interpret the data.  The Water Quality Section has also produced and implemented a comprehensive QA/QC document for all monitoring programs to ensure that data collected and reported is of the highest quality.  This document is currently being reviewed by the North Carolina Division of Water Quality.  

* * * * *
 Abstract #174

Biological monitoring: Assessing environmental contaminants in large river systems

Jo Ellen Hinck1, Don Tillitt1, Vicki Blazer2, Nancy Denslow3, Tim Gross4, 

Chris Schmitt1, and Tim Bartish5
1USGS Columbia Environmental Research Center, Columbia, MO

2USGS Leetown Science Center, Kearneysville, WV
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4USGS Florida-Caribbean Science Center, Gainesville, FL

5USGS Midwest Science Center, Fort Collins, CO
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The BEST Large Rivers program has brought together scientists from the US Geological Survey and University of Florida that have years of experience and expertise examining the effects of contaminants in fish.  

Abstract

The Biomonitoring of Environmental Status and Trends (BEST) Large Rivers program examines fish health in US river basins by using a suite of organismal and suborganismal endpoints, which monitor and assess the effects of environmental contaminants on aquatic biota. These endpoints include organismal health (condition factor, somatic indices, etc), residue analyses (elemental and organochlorides), immune system indicators (macrophage aggregate parameters), various molecular biomarkers (EROD, vitellogenin), and reproductive indicators (steroid hormones, gonadal histology). Biochemical, physiological, morphological, histopathological, organismal, and population metrics have been chosen to integrate responses at all of these levels of biological organization. Data are compared spatially and temporally by examining trends of various persistent contaminants and incorporating existing information from other monitoring efforts.  As a national monitoring program, BEST is unique in that it utilizes biomarkers to evaluate less persistent chemicals in aquatic environments and to detect molecular-level changes before population effects may be evident. Efforts are being made to establish threshold levels or criteria for the various biomarker endpoints as the BEST dataset expands. Results from field studies, such as the BEST program, allows for the examination of the applicability of laboratory-based criteria.  As new technologies and methods emerge, the BEST large rivers program will continue to reassess current methods and incorporate new technologies to ensure the program can address future issues and concerns in our nation’s waters. 

* * * * *
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Development of ELISAs for quantification of surfactants, endocrine disruptors and estrogens, and their application for environmental and biological sample analysis
Masato Hirobe1, Fernando Rubio2, Masanori Fujita3, and Hiroaki Shiraishi4
1Japan EnviroChemicals, Ltd., 2-17-85 Juso-Honmachi Yodogawa-ku, Osaka 532-0024, Japan

2Abraxis, LCC. 54 Steamwhistle Warminster, PA 18974  

3Department of Environmental Engineering, Osaka University, 2-1Yamada-Oka, Suita Osaka 565-0871, Japan

4National Institute for Environmental Studies, 16-2 Onogawa, Tsukuba-Shi, Ibaraki, 305-8506, Japan
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Masato Hirobe is a biochemical scientist and has served as a researcher of department of research and development, Japan EnviroChemicals.  Since 2000, he has been developing the ELISA kits for monitoring environmental pollutants such as surfactants, endocrine disruptors and estrogens by generating monoclonal antibodies.  

Fernando Rubio is biochemical scientist and a president of Abraxis, LCC.  Fernando has developed immunoassays for analytes of clinical and environmental significance since 1976.  His currents interests are the development of immunochemical products to serve the agricultural, environmental, food safety and clinical markets. 

Masanori Fujita is a professor of department of environmental engineering, Osaka University.  His laboratory covers various kinds of research areas such as 1) waste and waste water treatment, 2) bioremediation, 3) environmental monitoring and assessment and 4) recycling and reclaiming of waste and waste water by combining biological and engineering technology.  

Hiroaki Shiraishi is a head of analytical quality assurance section, environmental chemistry division, National Institute for Environmental Studies (NIES) since 1997.  Since 2001, he has also served as a head of exposure assessment section of research center for environmental risk, and as a team leader of chemical, bioassay & dynamics research team of endocrine disruptors & dioxin research project of NIES.   

Abstract

Ten kinds of enzyme-linked immunosorbent assay (ELISA) systems were developed for the quantitative analysis of surfactants [linear alkylbenzene sulfonates (LAS), alkyl ethoxylates (AE), and alkylphenol ethoxylates (APE)], endocrine disruptors [alkylphenol (AP), AP+APE, and bisphenol A (BPA)] and estrogens [17beta-estradiol (E2), estrone (E1), estrogen (ES: E1+E2+estriol (E3)), 17alfa-ethynylestradiol (EE2)].  The lowest quantification limits of these ELISAs were 20 μg/L (LAS, AE and APE), 5μg/L (AP, AP+APE), 0.05 μg/L (BPA) and 0.05 μg/L (E2, E1, ES and EE2), when the following standards were used: LAS (alkyl chain length of 12), nonylphenol ethoxylate (average-ethoxy chain length of 10), AE (alkyl and ethoxy chain lengths were 12 and 7), nonylphenol (NP), NP, BPA, E2, E1, E2 and EE2, respectively.  The specificity of each ELISA was confirmed by testing several compounds, which have structural resemblance to the compounds of interest.  These ELISAs were also validated by comparing them with instrumental analytical methods such as high-performance liquid chromatography (HPLC), liquid chromatography-mass spectrometry (LC-MS) and liquid chromatography-tandem mass spectrometry (LC-MS/MS) with environmental and biological samples. Good correlations were observed between the ELISAs and instrumental analytical methods in all cases.   
* * * * *
Abstract #176

Overview of the National Wadeable Streams Assessment Program (WSA) 

Susan Holdsworth1, Steve Paulsen2, Laura Gabanski1, and Michael T. Barbour3
1U.S. Environmental Protection Agency, Office of Wetlands, Oceans, and Watersheds, Washington, DC

2U.S. Environmental Protection Agency, Office of Research and Development, Corvallis, OR

3Tetra Tech, Inc., Owings Mills, MD

Abstract

Recent critiques of water monitoring programs have claimed that EPA and states cannot make statistically valid inferences about water quality and ecological condition, and lack data to support management decisions regarding the Nation=s aquatic resources.  These critiques have stemmed from reviews of the General Accounting Office (2000), the National Research Council (2001), the National Academy of Public Administration (2002), the Heinz Center Report (2002), and most recently, the draft Report on the Environment (2003).  The primary reasons for this inability to produce adequate reporting of ecological condition are (1) the targeted monitoring designs used by water quality agencies, which are not conducive to extrapolation to comprehensive coverage, and (2) the question of comparability of the ecological data gathering tools, which, to date, have precluded aggregating data and/or assessments for regional and national scales.

WSA will maximize partnerships among EPA, states and tribes, and other agencies to use the best combination of monitoring tools and strategies to answer key environmental questions at national, and regional scales, and to establish a framework to address issues at state and local scales.  The basic framework of WSA is to build upon previous large-scale programs, such as EMAP and NAWQA, and to benefit from existing state agency expertise and knowledge of aquatic resources.  Randomly generated sampling locations stratified by ecoregion (Level II) and EPA region will enable reporting at regional scales.  Standard Operating Procedures (SOPs) and a strict Quality Assurance Program will be used to ensure the highest data integrity for the assessment.  The data collection from 600 stream sites in the western US (EPA Regions 8-10) over a two year period (2001 and 2002) will be complemented by a scheduled sampling of 500 stream sites in 2004 throughout EPA Regions 1-7. 

* * * * *
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An Innovative Approach to High Resolution GC/MS Analysis in Support of a PCB TMDL Study for the Delaware Estuary

Dale Hoover1, Ed Santoro2, Coreen Hamilton1, and Gregory J. Cavallo2 

1AXYS Analytical Services Ltd., P.O. Box 2219, Sidney BC, Canada V8L 3S8

2 Delaware River Basin Commission, 25 State Police Drive, West Trenton, NJ 08628-0360
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Dale Hoover is employed with AXYS Analytical Services, a commercial environmental laboratory providing routine and custom trace organic analysis. Since 1990 he has served as the Quality Manager for numerous large analytical projects including the National Study of Chemical Residues in Lake Fish Tissue directed by EPA’s Office of Water, the 2001 National Sewage Sludge Survey directed by EPA’s Office of Water, the Ohio River Sanitation Commission (ORSANCO) TMDL, and the Contaminant Assessment Reduction Program for the New York/New Jersey Harbor and Hudson River Watershed.

Edward D. Santoro is the Basin Monitoring Coordinator for the Commission and serves within the Modeling and Monitoring Branch.  Mr. Santoro is responsible for conducting and coordinating monitoring activities within the Delaware River Basin.  Previously, he worked with a private sector engineering firm for 15 years doing environmental & hazardous waste site activities, Environmental Impact Studies and wetland surveys.  Prior to this he served with the U.S. Environmental Protection Agency, Region II for 8 years.   While at USEPA he worked on a number of major activities including the NPDES permitting of power plants, the Ocean Disposal Program, wetland permitting and fisheries investigations. Mr. Santoro received a Master of Science in Marine & Environmental Science from Long Island University.  He has published over 30 technical articles in the field.

Abstract

The detection limit requirements for water TMDL studies can challenge the capabilities of modern analytical methods. Solid phase extraction sampling has increasingly been used as a means of collecting large volumes of sample and thereby achieving lower detection limits. However, the technique requires specialized equipment and skills and is more difficult and expensive to perform in the field than conventional grab water sampling. Field based solid phase extraction also offers limited information on target compound capture efficiency.

Conventional water grab sampling has been combined with large volume solid phase extraction and high resolution GC/MS analysis to achieve PCB congener detection limits of less than 0.5 pg/L. True isotope dilution quantification to the point of sampling was achieved by the addition of isotopically labeled standards to 20 L water samples in the laboratory followed by XAD solid phase extraction and high resolution GC/MS analysis. Capture rate on the XAD was directly monitored from recovery of the isotopically labeled standards and final concentrations were recovery corrected by the isotope dilution quantification procedure. This technique offers a means of achieving highly accurate, sensitive and reliable measurement of PCBs in water. 

* * * * *
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Evaluation of Three Algal Bioassessment Techniques as Indicators of 

Nutrient Enrichment and Changes in Stream Loading

Lisa Huff1 and Ron R. Raschke2

1Alabama Dept. of Environmental Management, 1890 Dickinson Drive, Montgomery, AL 36109

2RLR Associates, 4265 Old Lexington Rd., Athens, GA 30605

Biographical Sketches of Authors

Lisa Huff is an Environmental Scientist II with the Alabama Department of Environmental Management.

Ron Raschke specialized in diatom taxonomy and periphyton bioassessment techniques.  He has conducted diatom surveys and bioassessments throughout the Southeastern United States during his career as a biologist for USEPA Region IV and RLR Associates.

Abstract
Despite the prevalence of eutrophication in streams, few methods have been shown to effectively monitor biological impairment from nutrients.  Three periphyton bioassessment methods (periphyton biomass a chlorophyll a, diatom community assessment, and a field-based rapid periphyton survey) were tested at 20 stream segments with known or suspected impairment caused by nutrient enrichment.  The methods were also tested at 14 ecoregional reference sites for comparison.  Training in sample collection and taxonomy was an integral part of the project.  To provide the most complete characterization of water quality conditions, habitat quality and the macroinvertebrate and fish communities were also assessed at the reference and study reaches.  Water quality data was also collected.  Pearson correlation coefficients showed significant redundancy among several biological variables.  Preliminary results suggest that periphyton chlorophyll a and percent cover of suitable substrate (CSS) effectively detect nutrient enrichment problems.  Periphyton as chlorophyll a was significantly correlated with average total phosphorus (TP) concentrations (p=0.05; r=0.88).  The correlation between average TP and percent CSS was not as strong (p=0.02; r=0.64). 

* * * * *
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Opportunities for Individual Organizations using National Databases: 

The Utah Experience

Arne Hultquist

Utah Division of Water Quality, 288 North 1460 West. P. O. Box 144870 Salt Lake City UT 84114-4870
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Arne Hultquist is an environmental scientist with the Utah State Division of Water Quality.  He has 18 years experience including 16 years as the Quality Assurance Officer and STORET Coordinator, and has recently been extensively involved in development of the STORET Interface Module (SIM).  Arne originally coordinated an UMTRA project at the Salt Lake City Vitro site for Utah Radiation Control.  Arne is an alumnus of the University of Utah with a BS in Mathematics and Chemistry and is a candidate for a BS in Environmental Studies at the U of U.  Arne has been the Utah Mountain Running Race Series Overall Champion eight times during the last decade.

Abstract

During the late 1990’s the Utah Division of Water Quality was faced with replacing a 20-year-old water quality database.  After determining the current data storage needs and the extent of financial and technical support, Utah chose to use the nationally available Modernized STORET (STORET) for its water related monitoring data.  Molding a one-size-fits-all database to individual program(s) needs was a daunting task.  The presentation exposes the difficulties encountered getting individual data sets and data types into the database.  Details on electronic data set characteristics manipulated with custom reformatting software into files that can be used by the importation tools currently available are discussed.  The use and development of auxiliary tables that Utah has linked to the STORET tables to meet program specific data storage and reporting requirements are detailed.  The tables provide storage of chemical numerical water quality standards used for assessments including 305(b) reports, management of sampling analyses plans and laboratory analyses requests.  Finally, the software capabilities and reporting functions developed by Utah to meet requirements of our various programs are explained.  Custom-reporting functions that include comparison of temporal chemical results to water quality standards can also be created in a variety of formats.  Quality assurance analyses reports were also developed.  Utah’s experience illustrates that it is possible and practical to use a national database as a “starter” database that can be enhanced to meet a variety of state objectives. 

* * * * *
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NOAA's National Status and Trends Program: An Overview

M. Jawed Hameedi, G.G. Lauenstein, S.I. Hartwell, and W.E. Johnson

NOAA, N/SCI1, 1305 East-West Highway, Silver Spring, MD 20910

Abstract

NOAA has developed and managed its National Status and Trends Program since 1984 to carry out environmental monitoring and assessment, and associated research, to provide data and information products that contribute toward an effective stewardship of the Nation's estuarine, coastal and Great Lakes resources. The principal components of the program have included long-term monitoring (the Mussel Watch Project) to evaluate the status and trends of coastal pollution; documentation of contaminant residues in fish and measures of adverse biological effects (Benthic Surveillance Project); geographically comprehensive regional assessments to determine the nature and extent of sediment toxicity and its associated adverse biological effect in specific waterbodies (Bioeffects Assessment Project); development and application of environmental indicators, such as biomarkers and ecological indices; and dissemination of quality assured data and information products. The program has also been instrumental in developing quality assurance protocols, applying new measurement techniques, providing interpreted data and information products to users. A significant new effort is underway to compile and organize the program's data and make them accessible to users via Internet from a NOAA website. The website dissemination of data is intended not only to ensure wider distribution of data, it will also allow mapping and analyses and visualization capabilities through a variety of data display and analytical tools. Its use will greatly facilitate sharing of coastal environmental data among researchers, resource managers and the public at large, thereby promoting more informed and transparent decisions. 

* * * * *
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From Wildcat Creek to STORET: Journey of Data

Revital Katznelson1 and David Wilcox2
1 State Water Resources Control Board, Sacramento, CA; Office: San Francisco Bay Regional Water Quality Control Board, 1515 Clay Street, Suite 1400, Oakland, CA 94612

2 Gold Systems, Inc, 3330 S 700 E Suite F, Salt Lake City, UT 84098
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Revital Katznelson received her Ph.D. from the Hebrew University of Jerusalem, Israel, in 1984.  She has extensive experience in performing, interpreting, and assuring quality of field and laboratory analyses of chemical, biological, toxicological, and bacteriological water quality parameters. She is currently implementing a Data Quality Management system with the Citizen Monitoring Program of the California State Water Resources Control Board.    

Dave Wilcox is Vice President of Gold Systems, Inc, and serves as the Practice Manager for all environmental projects.  Dave has overseen the development of the STORET Interface Module (SIM) products and has completed many STORET integration and data management projects across the country.

Abstract

A data quality management (DQM) system consisting of an array of forms, spreadsheet templates, and guidance documents, has been implemented for collection and streamlined processing of monitoring data.  The DQM system provides for the primary data management functions of documentation and quality assurance in a way that allows generation and reporting of reliable, defensible, and usable data of known quality.  This paper focuses on field measurements and describes the major phases of the process.  Data generation and processing at the Project level include field measurements and associated documentation, error calculation, data verification and validation, and assignment of qualifiers to each measurement Result.  Data then “move” to the next phase, which includes selection of information fields to export, application of a crosswalk for conversion into a format appropriate for a given central database, and export into that central database. The steps of uploading data into the new STORET (the USEPA national database) via the STORET Interface Module (SIM) demonstrate this process.  Finally, data storage and retrieval options in STORET enable retrieval of Results together with information about their accuracy and their precision.   

* * * * *
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Expert System for Identifying CBR Agents in Water Supplies

Lawrence H. Keith 1, Herbert J. Brass2, Steve Allgeier3, and Jerome M. Diamond4
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Lawrence H. Keith has over 35 years of experience in environmental sampling and analysis including developing new methods, validating methods, and applying them to many specific projects. He also is past co-chair of the National Environmental Monitoring Index (NEMI) workgroup and contributes to the development of NEMI-CBR, a database of methods for chemical, biological, and radiological (CBR) methods. He began working with expert systems 20 years ago and is currently developing the CBR Methods Advisor for EPA’s Water Security Division.

Abstract

An “expert system” is an interactive computer program that emulates a human expert’s decision-making process in a particular domain of knowledge. The Water Anti-Terrorism Expert-system Response Advisor (WATER Advisor) is an expert system that provides advice on using analytical methods for chemical, biological, and radiological (CBR) agents in drinking water from a national database. The WATER Advisor is designed for planning, training, or use in an emergency.  In the latter it is used to advise applicable methods as quickly as possible, even when the identity of the agent may not be known. It is also used to provide advice for methods that are appropriate for environmental monitoring or for confirming a suspected analyte or organism identity.  In addition, the expert system also provides general advice on where and how to sample for CBR agents within a drinking water system. 

* * * * *
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Achieving high temporal resolution, parts-per-trillion per minute, mercury field-measurements in aqueous, environmental and industrial systems

Philip I. Kilner and Carl E. Hensman
Frontier Geosciences, 414 Pontius North, Seattle, WA 98109
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Philip Kilner is an environmental chemist for Frontier Geosciences. As a research associate, Mr. Kilner has been involved in a variety of research projects. These have ranged from analytical method development; including work on a number of methods for low level cyanide speciation in water and soils, to research into innovative waste treatment methods; including the investigation of trace metal removal in wastewater and industrial stack emissions. Mr. Kilner is currently devoting much of his time to work on an automated on-line analyzer for total mercury.

Dr. Hensman’s research focus’ on understanding, developing, and implementing waste emission treatment systems for cleanup of toxic trace metals—specifically Hg—in mining, industrial, and municipal facilities. Sponsors of these projects include national and international industrial clients and government agencies. The US EPA has repeatedly recognized Dr. Hensman's innovations in this area through the award of multiple research grants. He also maintains an active interest in on-line process analysis and product development.

Abstract

Most natural water systems, industrial process and wastewater streams are monitored using analysis of periodic grab samples or ‘spot’ monitoring. Spot monitoring results in a low-resolution understanding of the aqueous stream’s chemistry. With a limited number of data points, transient events may positively bias an analyte’s temporally averaged concentration; even worse brief high or low concentration events may not be detected.

To better understand and monitor temporal variability of mercury in natural and industrial wastewater streams with complex matrices, Frontier Geosciences has developed an innovative, robust, continuous mercury monitoring prototype system for onsite use. The system is relatively low in cost and customized to the client’s needs. The on-line system is based on well-established mercury measurement methods and laboratory instrumentation, modified to accomplish the difficult demands of online analysis.            

The system utilizes online chemical, thermal, and ultra-violet digestion, followed by sample cooling and gas liquid separation to prepare the sample for analysis. On-line sample preparation is tested in the laboratory on the matrix of interest prior to setting the system up in the field. Optimization in this manner allows us to insure that the custom tailored on-line system is able to perform the analysis of simple or complex matrices specific to the client in the most effective and cost efficient manor possible. 

Detection is achieved by cold vapour atomic florescence spectrophotometry (CVAFS). A working range of 5 orders of magnitude can be realized with sub ppt detection limits. The analyzer can be run for compliance measurements using ether US-EPA method 1631 or 245.7.         

For this presentation the analyzer has been optimised for the analysis of an urban stream, municipal wastewater treatment plant effluent and produced water from an offshore natural gas possessing platform. The details of the method and results of a number of field studies will be presented. 

* * * * *
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Temporal Changes in Water Quality of two Karst Springs in Northern Alabama, 1999-2001
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James Kingsbury is a ground-water hydrologist for the Lower Tennessee River unit of the National Water Quality Assessment Program of the U.S. Geological Survey.  

Abstract

Temporal variability of water quality was investigated at two springs in a karst aquifer in northern Alabama from 1999 to 2001. Monthly water samples analyzed for major inorganic constituents from the two springs indicate variability in water quality, both seasonally and in response to storms. Decreases in specific conductance and calcite-saturation indices in samples from the smaller spring within several days of moderate rainfall indicate that spring discharge contains a component of water with short residence times.  In contrast, an increase in specific conductance and calcite-saturation indices in samples from the larger spring after heavy rainfall indicate a contribution of water to the spring discharge with relatively long residence times. In samples from both springs, nitrate concentrations vary seasonally in response to an increase in recharge to the aquifer in the fall and early spring. Concentrations in the smaller spring also are affected by short-term dilution following storms. Pesticides and pesticide degradates were detected in all samples collected from the springs, but concentrations generally were low (less than 1 microgram per liter). The herbicides fluometuron, atrazine, and their degradates were the most frequently detected pesticides.  Fluometuron concentrations in samples from the smaller spring varied seasonally; however, fluometuron concentrations in samples from the larger spring did not fluctuate appreciably. In both springs, atrazine concentrations were highest after storms in the early spring.  Variation of degradate concentrations was similar to the parent compounds. 

* * * * *
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Rainfall variability introduced by data collection methods
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Abstract

Rainfall is the primary input to the hydrologic budget. Rainfall data are being used for studies ranging from simple water budgets to large complex computer models.   Naturally occurring variability, especially spatial variability, is acknowledged and can be compensated for by various statistical techniques; however, variability introduced by the rainfall data collection process is rarely considered and could be significant.  Two main sources of error exist: the effects of “non-ideal” data collection conditions, and instrument limitations.  Entities such as the National Oceanic and Atmospheric Administration and the World Meteorological Organization have very specific protocols for collecting quality rainfall data.  These require the data collection to be under “ideal conditions” such as the use of ground-level gages or wind shields to reduce wind-induced errors. However, data are rarely collected under such conditions.  How does not meeting these standards increase the error in the measurement, and by what amount?  The second source of error in the collection of rainfall data is from the limitations of the instrumentation.  Accuracy of rain gages varies with instrument design and rainfall intensity.  Quantifying the variation in point measurements of rainfall resulting from instrument type and rainfall intensity variations is important for consistent interpretation of rainfall data. By identifying and reducing the main sources of error in the data-collection process, higher quality data can be achieved. 
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