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Project A.W.A.R.E. – One Week, One Mission, One Piece of Junk at a Time

Brian Soenen
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Brian joined the IOWATER team in March 2002. He graduated from the University of Northern Iowa in 2000 with a bachelor’s degree in Natural History Interpretation. Prior to coming to the IDNR, Brian worked as an Interpretive Ranger for the U.S. Army Corps of Engineers at Coralville Lake in Johnson County. His primary duties with IOWATER include program and workshop development, public relations, and coordination of the IDNR’s annual Project AWARE.

Abstract
Tenacious rains and bone-chilling winds were no match for dozens of hard-nosed Iowans who spent the first week of National Rivers Month 2003 slogging through mud, wrenching canoes over sand bars and shallow riffles, and spending their vacations dungy, drenched, and dead tired – all in the name of water quality. Project AWARE (A Watershed Awareness River Expedition) is an Iowa DNR-sponsored, weeklong canoe trip down an interior Iowa River. The project is a collaborative effort amongst governmental agencies and private organizations and has proven to be a wonderful tool for engaging citizens in a hands-on, water quality monitoring action project. Over one hundred volunteers from the first annual Project AWARE hauled 109 tires, 16 chairs, 20 barrels, 91 bags of trash, some methamphetamine lab items, a BMX bicycle, and an Easy-Bake® Oven, and much more junk, from the Maquoketa River.

Although daily rains dampened gear, spirits soared as volunteers participated in wildlife and water quality monitoring, educational programs, and streamside cleanup. The 100-mile expedition stretched from the headwaters to the mouth of the river, allowing participants to observe the affects of the watershed surrounding it. Scenic, rocky-bottomed, riparian-protected stretches of the river sharply contrast the cut-banks, silty streambeds, pastures, and junk piles that exist along the way. 

Project AWARE strengthens personal connections with natural resources, illustrates the power of volunteerism, promotes advocacy for the environmental ethic, and increases environmental awareness, all of which will help future generations of Iowans respect and honor the legacy they will inherit. 
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Leanne Stahl is an environmental scientist in the Office of Science and Technology within the U.S. Environmental Protection Agency’s Office of Water, with training and experience as a fisheries biologist.  Since 1999, she has served as the project manager of the National Study of Chemical Residues in Lake Fish Tissue, moving the project from its planning phase into full implementation.  Leanne moved to EPA’s Office of Water from the National Oceanic and Atmospheric Administration in 1990 and has worked in a variety of water programs over the last 14 years.

Blaine Snyder is employed as a principal scientist and director of the Baltimore, Maryland office of Tetra Tech, Inc.  He is an American Fisheries Society Certified Fisheries Scientist, specializing in the design, implementation and interpretation of environmental impact assessments and aquatic ecological investigations.  Mr. Snyder has been involved with the National Study of Chemical Residues in Lake Fish Tissue since the preliminary planning stages, and currently serves as the study’s National Sampling Support Manager.  Together with coauthor Jennifer Pitt, he has supported the U.S. EPA in the development of the study design, sampling methods, and quality assurance plan, and continues to coordinate all national sampling activities.

Abstract

The Office of Water is conducting the largest national freshwater fish contamination survey undertaken by EPA, the National Study of Chemical Residues in Lake Fish Tissue.  Two features distinguish this study from other fish monitoring programs.  It includes the largest set of chemicals ever studied in fish, and it is the first national fish contamination survey to have sampling sites statistically selected.  When completed in 2005, this study will provide the first national estimates of mean concentrations and distributions of 268 chemicals in fish.  It will also provide a national baseline for assessing progress of pollution control activities limiting release of these chemicals into the environment.

Partnerships made this study possible.  Agencies in 47 states, three tribes, and two other federal agencies collaborated with EPA for four years to collect fish from 500 lakes and reservoirs in the lower 48 states.  Sampling teams applied consistent methods nationwide to obtain samples of predator and bottom-dwelling species from each lake.  EPA is analyzing the fish tissue for mercury, arsenic, dioxins and furans, PCBs, pesticides, and other organic chemicals such as phenols.

Results for the first three years of the study show that dioxins and furans, PCBs and mercury were detected in predator species at all sites sampled during the three years.  Several chemicals have not been detected in the fish samples, including organophosphate pesticides and other organic chemicals, such as hexachlorobenzene. 
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Dr. Steele's career encompasses nearly 38 years in water-quality hydrology and regional assessments of water resources.  He has managed many multidisciplinary projects, hydrologic baseline and modeling studies for water-resources planning and management, and mining-related projects. He has consulted on projects dealing with hydrogeochemical interactions, ground-water contamination, aquifer and lake restoration, tailings disposal, hazardous waste/residuals management, design/evaluation of hydrologic monitoring networks, statistical analysis of hydrologic data, stream/subsurface modeling, use-attainability analyses, stream standards, total maximum daily loads assessments, regional ground-water planning, and international water-resources. He has given expert testimony and litigation support. He has developed and taught a short course on Integrated Watershed Approaches – Monitoring, Modelling, and Management (The 3M Concept), offered at two German universities since the year 2000.  He has been working as the water-quality technical advisor on behalf of the Upper Clear Creek Watershed Association since 1994, advising on its monitoring programs, conducting QUAL2E model applications, and participating in a range of watershed and stream-standards issues.  

Mr. Abel is a professional engineer who has worked for the Colorado Department of Public Health and Environment in the Superfund program for the past 15 years.  He is the project manager for the remedial investigation/feasibility study for Operable Unit #4 of the Clear Creek Superfund Site.  His prior projects included managing the Argo Tunnel water treatment plant design and construction, a facility that treats acid mine drainage.  He wrote the Record of Decision for the Denver Radium Superfund Site in 1992.  Mr. Abel also has served as the Department of Health’s construction procurement officer since 1997.

Ms. Fendel is a professional engineer with Leonard Rice Engineers, a water resources consulting firm located in Denver, Colorado.  She is experienced in water quality standards, NPDES permitting, water quality monitoring, pretreatment, 404 permitting, Endangered Species Act compliance, and other Clean Water Act and Safe Drinking Water Act issues.  She worked for the city of Golden (population 15,000) for ten years managing the water treatment division, utilities division and environmental services division and was responsible for environmental regulatory and compliance programs. Prior to that Ms. Fendel worked in water resources for the U.S. Environmental Protection Agency for 7 years.   

Abstract

Since 1994, a systematic water-quality monitoring-program network design has been in operation in the upper Clear Creek watershed, located west of the Denver metropolitan area in Colorado.  The two major components are: (1) physical, nutrients, and sediment-related variables; and (2) trace metals (both total and dissolved species).  At most monitoring sites, streamflows are recorded directly by the U.S. Geological Survey (USGS); otherwise, streamflows are estimated using interstation correlations.  Examples of uses of the data include: (a) annual monitoring reports for the watershed; (b) evaluation of seasonal variability and long-term trends in the data; (c) assessment of loadings for selected variables (total phosphorus, and dissolved and total trace metals) which assists in identifying contributing source areas; (d) water-quality stream standards and determination of impaired water quality for specific trace metals; and (e) inputs to water-quality (QUAL2E and WMM) model applications.  Finally, resultant data from this systematic program (currently 16 sites, with 8 sampling surveys annually) are evaluated and compared with other sources of water-quality data in the watershed (USEPA, USGS, CDPHE, CDOT, CDMG, and others). 
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Kristine Stepenuck coordinates Wisconsin’s Water Action Volunteers (WAV) Program.  In addition to her role within Wisconsin, she works with partners at the University of Rhode Island Cooperative Extension towards enhancing the capacity of volunteer water quality monitoring within Extension programs across the nation.  Regionally, Ms. Stepenuck coordinates with volunteer monitoring program coordinators in 6 other Midwestern states.  For this poster presentation, she is representing the co-authors to share information about regional coordination within CSREES Water Quality Programs in the Great Lakes Region.

Abstract

Many water quality issues related to agriculture are regional in scope and require new collaborative approaches to meet these challenges.  It is important that USDA Cooperative State Research Education and Extension Service (CSREES) programs contribute to the process of identifying and implementing solutions to address these challenges.  In 2000, the Great Lakes Regional Water Quality Leadership Team (RWQLT) formed to enhance partnership opportunities across the region and with EPA Region 5.  Comprised of the six State Water Quality Extension Coordinators at the Land Grant Institutions in Region 5, the RWQL Team’s goals are to increase communication and collaboration, and leverage University Extension and Research resources across the region to address high priority water quality issues related to agriculture.  This poster highlights regional coordination efforts and partnership successes achieved by the RWQLT and demonstrates the role of CSREES programs in addressing water quality issues facing agriculture. 

* * * * *
Abstract #222

Virtual Fish
Roger E. Stewart II1, James N. Huckins, Ph.D2, Tom Pheiffer (retired)3
1 Virginia Department of Environmental Quality, 629 East Main Street, Richmond, VA 23112

2 U.S. Geological Survey, Columbia Environmental and Research Center, 4200 New Haven Road, 

Columbia, MO 65201

3 U.S. Environmental Protection Agency, Environmental Science Center, 701 Mapes Road, 

Fort Meade, MD 20755-5350

Biographical Sketches of Authors

Roger E. Stewart II, directs the scientific activities of the Agency’s Statewide Water Quality Monitoring Program by establishing the priorities, policies, objectives, and procedures; approves the use of technologies and methodologies; manages complex special projects which result in the establishment of new technologies; presents scientific findings for peer review by the scientific community; manages development of project manuals and guidance; works with the public through formal meetings to establish technical regulations.  Roger has established the largest most comprehensive trace clean metals monitoring program among all 50 states.

James N. Huckins has been an analytical chemist with the U.S. Fish and Wildlife Service’s (F&WS) Fish Pesticide Research Laboratory now the U.S. Geological Survey since 1970.  During this period he developed or co developed a number of widely used analytical methods for organic contaminants, which include Semipermeable Membrane Devices (SPMDs, lead inventor). He is a National Research Council adviser (aquatics committee) for postdoctoral research associates.  He has served as an adjunct professor of environmental chemistry at Clemson University, South Carolina.  He is the recipient of seventeen research performance awards and has published over seventy peer-reviewed research articles.

Abstract

As part of a Federal grant from the USEPA Mid-Atlantic Integrated Assessment program the Virginia Department of Environmental Quality in cooperation with the US Geological Survey Contaminants Effect Research Center has investigated the occurrence of trace organic compounds in freshwater streams.  Many states have adopted water quality standards for anthropogenic bioaccumlative organic toxics.  The WQS are generally expressed as a water column concentration not to exceed a four day limit more than once in three years.  The standards are generally very low and not easily detected using conventional analytical techniques.  Semi Permeable Membrane Devices were selected for this study because they overcome the detection limitations of traditional analytical techniques and they are integrative samplers, representing the average water column concentration over a greater than 30 day exposure period.

Sample locations for the study were based on a stratified random design developed by USEPA EMAP.  Know as probabilistic monitoring the one year survey was integrated into the VADEQ’s long term probmon program, sampling at approximately 50 different sites each year for a variety of water column chemistry, benthic macro invertebrates, and habitat.

The advantage of a probabilistic design is that for a relatively small number of sites, statewide freshwater estimates of the concentrations of most of the hydrophobic trace organic toxics for which we have water quality standards could be determined.

The results and conclusions will be discussed as well as the significance of new technologies and collaborative efforts between the states, USEPA, and the USGS. 
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Drs. James Stribling and Jerome Diamond are biologists in Tetra Tech’s Baltimore Office and Directors in the Center for Ecological Sciences.  Dr. Stribling has over 20 years of experience in the development and calibration of biological indicators for assessment of water resource quality.  An integral part of that process is ensuring that implementation of routine monitoring programs using those indicators is directly applicable to technical and programmatic objectives.  

Dr. Diamond has over 100 years of experience in designing and performing laboratory toxicity tests with emphasis on defining the relationship of controlled laboratory results to actual field conditions.  Both have worked off and on for approximately 10 years with the Methods and Data Comparability Board in developing their approach for documenting and reporting data quality characteristics.

Abstract

There is strong interest in the defensibility of combining different datasets for use in developing biological indicators and ecological assessments.  Any efforts to combine are contingent upon the quality of data that users are willing to accept (i. e., their data quality objectives).  Definition of data quality must occur at the level of the method; direct comparisons of only final assessments are inadequate.  Data comparability should be evaluated at two levels:  the method and the program.  For a method, it is necessary to determine:  what level of quality is attainable, and, what level of quality has been attained?  Any measurement system (i. e., assessment protocol) is a series of methods (field sampling, laboratory sorting/subsampling [for benthic macroinvertebrates], taxonomic identification, enumeration, data entry, metric calculation, and site assessment), each of which has potential error sources associated with them.  The key is to evaluate several data quality characteristics that are traditional to standard QC activities (such as precision, bias, representativeness, completeness, and sensitivity) for each of the methods that make up the biological assessment process.  Once the capacity of a method to meet a certain level of quality is demonstrated, then that level becomes the performance characteristic.  Thus, a series of performance characteristics is necessary to describe the quality of data produced by an assessment protocol.  We demonstrate a framework for organizing performance characteristics and present case studies of their documentation; specifically, field sampling representativeness, laboratory sorting and subsampling bias, and taxonomic precision, as they relate to biological assessment accuracy and comparability. 
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Squeezing blood from a turnip: 

Using limited monitoring data, impervious cover and land use information to establish subwatershed management goals and implementation strategies
Paul Sturm
Water Quality Specialist, Center for Watershed Protection, 8390 Main Street 2nd Floor, Ellicott City, MD 21043
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Paul Sturm is a watershed planner and biologist at the Center with ten years experience researching and implementing urban and agricultural BMPs and producing local watershed plans. He is knowledgeable in the use and evaluation of best management practices (BMPs) in both urban and agricultural environments and also proficient in the monitoring and interpretation of chemical, physical and biological parameters. His responsibilities at the Center include working with local governments, non-profits and small watershed groups to manage and protect watersheds, performing conservation area assessments and writing technical guidance documents in areas including urban stormwater and site design.

Abstract 

The Paxton Creek watershed, a 27 square mile tributary to the Susquehanna River in Dauphin County, Pennsylvania, contains portions of the City of Harrisburg and the suburbs draining from the north and northeast.  Typical of most urban watersheds, a variety of monitoring data exists ranging in quality and geographic coverage.  Based on disparate monitoring information, how should different management practices be employed and how should goals and expectations be set?  

In Paxton Creek, the impervious cover model (the relationship between impervious cover and stream health) provided a backdrop to view limited water quality and biological data, allowing more effective tailoring of goals and management strategies on a subwatershed basis.  Three management categories were created for ten subwatersheds (1-10 sq. miles): protection, rehabilitation and enhancement.  Five protection subwatersheds featured 10-25% impervious cover, fair/good macroinvertebrates, and forested headwaters.  Recommendations designed to help preserve and even improve the biological community in these subwatersheds included land conservation, water quality and groundwater recharge stormwater retrofits, environmentally sensitive design with proposed new development, increased riparian buffers, and improved sediment erosion control.  Four subwatersheds targeted for rehabilitation all had impervious cover >25%, fair/poor macroinvertebrate communities, and urbanized headwaters.  Recommendations geared towards reducing pollutant loads in these subwatersheds included water quality retrofits, channel protection retrofits, stream rehabilitation, pollution prevention education, illicit discharge detection and elimination, and riparian buffer plantings along with an improved greenway/trail system.  The enhancement subwatershed, Paxton Creek mainstem through Harrisburg, is channelized with concrete along much of its length, and has an estimated impervious cover of 56%, poor water quality, suspected illicit discharges (baseflow high ammonia and fecal coliform levels), and combined sewer overflows (CSOs).  Rehabilitation of the mainstem for supporting sensitive biological communities is unlikely, therefore tracking down illicit discharges, reducing CSOs, and actively encouraging redevelopment centered on an improved “Creekscape” were recommended.   
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Daniel J. Sullivan is a Hydrologist with the USGS with a background in water quality and information technology for Internet applications. He is currently the co-chair and database developer for NEMI, as well as Acting Co-Chair for the Methods and Data Comparability Board. He is also the Lead Scientist for the Upper Mississippi River, Ohio, and Great Lakes River Basin Regional Synthesis Team for the National Water-Quality Assessment Program.

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.

James Boiani is an Environmental Consultant with Computer Science Corporation (CSC). Mr. Boiani supports NEMI's design and development as a work assignment manager through CSC's EPA contracts. Mr. Boiani also serves as a Task Manager for EPA's Alternate Test Procedure program (which evaluates the comparability of new analytical methods to EPA-approved compliance monitoring procedures), and has served as the lead contractor on a number of EPA regulatory projects related to environmental chemistry and methods development.

Herbert J. Brass is the Analytical Methods Team Leader in USEPA’s Office of Ground Water and Drinking Water.  He is the Co-Chair of the Methods and Data Comparability Board, a sub-group of the National Water Quality Monitoring Council, whose goal is to achieve comparability, so that data can be assessed across programs and organizations.  He also coordinates EPA’s drinking water alternative test procedure program that evaluates methods for use in compliance monitoring.
Abstract
The selection of analytical methods is a critical part of environmental monitoring program planning.  During planning, monitoring objectives usually influence criteria for the program.  Limitations of analytic techniques (e.g., sensitivity, selectivity, accuracy, precision, etc.) often determine the capability and evaluative power of the entire program, and hence proper selection of analytical methods is paramount. Comparing method quality and suitability from the methods themselves is difficult because method protocols contain detailed instructions, typically exist in different formats, are often lengthy, and may not contain all of the information needed to compare one method versus another. The National Environmental Methods Index (NEMI) was created to provide a database of method summaries that contain all the kinds of information necessary for method comparison.

NEMI's objective is to provide a user-friendly database of method summaries that is searchable over the Internet.  Its development under the Methods and Data Comparability Board ensures that data on critical aspects of methods will receive multi-organizational review and meet interagency needs in this complex technical discipline. NEMI is not primarily a database of complete analytical methods. Rather, it is primarily a database of method summaries that include all available information from which to make a scientific comparison of one method versus another. Secondarily, full methods of public domain methods can be downloaded directly from the database in PDF format. For commercially-available methods, links are provided to websites where these methods may be obtained. 
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Shayla Swedlund graduated from the Masters of Science in Environmental Science program at Alaska Pacific University in Anchorage, AK in May 2004.  During the summer of 2003, she served as the Quality Assurance/Quality Control intern for the Anchorage Waterways Council.  At the AWC she conducted parallel sampling with volunteer monitors to assess the quality control objectives outlined in the Quality Control Plan and continued her thesis research assessing the nutrient and bacteria data obtained by the program.

Richard Myers is Professor and Chair of the Environmental Science Department at Alaska Pacific University. During the 80s and early 90s, his research dealt with air quality and he completed a number of studies on topics such as wood burning impacts using receptor models, indoor air pollution and sick building syndrome.  During the last decade most of his work has focused on water quality, primarily working with citizen monitoring groups on the water quality of Anchorage streams.  He has worked collaboratively with a number of organizations including USGS, National Park Service, Anchorage Waterways Council, and Municipality of Anchorage.   

Abstract

Anchorage Waterways Council’s (AWC) volunteer collected data were evaluated to assess the quality of measurements made using methods outlined in AWC’s EPA approved Quality Assurance/Quality Control Plan (QA/QCP).  Researchers from Alaska Pacific University’ s Environmental Science Department conducted paired sampling with volunteer stream monitors following the same test protocols as outlined in the QA/QCP.   Additional measurements on several parameters were made using EPA approved procedures.  Intensive sampling was conducted on coliforms and nutrients.  Total and E.coli bacteria concentrations were measured using both volunteer Coliscan® and EPA accepted Hach m-Coli Blue24® membrane filtration methods.  Nitrate-nitrogen and ortho-phosphate concentrations were measured using color comparator volunteer methods and a Hach DR890 colorimeter.  Several conclusions drawn from this study include:

1) There are statistically significant differences in concentrations of nitrate-nitrogen and ortho-phosphate when comparing volunteer and colorimeter methods; 

2) Volunteer monitors are unable to detect potentially harmful phosphate concentrations due to the subjectivity of the color comparator its high method detection limit;

3) There is a statistically significant difference in the concentrations of total coliforms between the volunteer and EPA accepted method, but no significant difference between methods in the counts of E.coli; 

4) Total coliform bacteria concentrations differ by one order of magnitude during a four- hour span under same stream flow conditions.  
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David Thal is the Specialty Organics Laboratory Manager at STL Knoxville, where he supervises production and research activities. The activities include organic extractions, purifications and GC/MS analysis. He provides consultation on analytical data/reports; assisting clients in determining analysis needs, training new personnel in isotope dilution, low- and high-resolution mass spectrometry; method development and applications. He has 15 years of experience in analysis of drinking water, waste water, soil, tissues, incinerator ash, sludges, oils, and gaseous mixtures. He has experience in analytical program design and management. Other experience includes, instrument control programming, and statistical process control.

Timothy Wilson is a hydrologist with the US Geological Survey in West Trenton, New Jersey. His current research involves large volume sampling for trace organics at the head-of-tides of the major tributaries to Newark and Raritan Bays in New Jersey. This work is being performed as part of the NY/NJ Harbor Estuary Plan and the NJDEP Contaminant Assessment and Reduction Program. He holds a Ph.D. in low-temperature geochemistry from Michigan State University, and has over 15 years experience working for academic, consulting, and government concerns.

Abstract

TMDL development and contaminant transport modeling require accurate, sensitive measurements of persistent organic pollutants (POPs) in estuarine waters. Detection in the fg/L to ng/L range is often needed to determine inputs from tributary and discharge waters. The exact detection limit required depends on the toxicity and presence of each compound, and is often below the limit obtainable by conventional EPA methods. Conventional water grab sampling and analyses result in frequent non-detects, that offer and little insight into loadings and background levels. New approaches to sampling and analysis have been developed, and applied, to overcome these problems.

Isotope dilution SIM-LRMS technique has been successfully applied to determine PAHs in aqueous and suspended matrices. Isotope dilution HRMS analysis has been evaluated as an option for organochlorine pesticides in environmental matrices.  These methods and adaptations of EPA Methods 1613B (PCDD/PCDFs) and 1668A (PCB congeners) have been applied to components of a high-volume water sampling system.  Trace organics platform samplers (TOPS) have been used in conducting sampling for the New Jersey Toxic Sediment Reduction Plan, in support of TMDL development. This innovative sampling method allows the effective sampling size to be increased to 50-1000 L.

The TOPS flow-integrated, high-volume sampling, coupled with high-specificity extraction, cleanup and analysis provided detection limits several orders of magnitude lower than established EPA grab sampling and analytical methodology. Good recovery and precision have been demonstrated in the laboratory methods.  This approach has provided the Contaminant Assessment and Reduction Program (CARP) previously unattainable information regarding the background contamination and loading mechanisms for the Newark Bay estuary.  The techniques are expected to be applicable in other water body systems, as well. 
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Dennis R. Theoret, P.G., is a Vice President and Senior Project Manager with Apex Environmental Engineering & Compliance, Inc. and has over 18 years of experience applying geologic and hydrogeologic principles to the hazardous waste industry.  He holds both a Bachelors and Masters degree in geology.

Tim M. Jellett is a geologist and Project Manager with Apex Environmental Engineering & Compliance, Inc.  He manages and coordinates field operations using various innovative field investigation techniques for hazardous waste site investigations.

Abstract

During the completion of an RI/FS project in a complex geologic setting in north Florida, multiple techniques were utilized to develop a comprehensive Conceptual Site Model (CSM) for a bedrock aquifer.  The CSM was developed upfront using a combination of: literature research; USGS topographic maps; bedrock topography maps; fracture trace analysis; geophysical borehole logging; review of private bedrock well logs; and review of publicly available ground water data.  The CSM provided an initial understanding of the geology and hydrogeology of the bedrock aquifer.

Validation of the bedrock CSM consisted of the following field investigations: continuous lithologic logging of two boreholes located within the approximate chlorinated ethenes plume axis using Sonic drilling from 100 to 250-ft below land surface; collection of ground water samples at 10-ft depth intervals as boreholes were advanced using inflatable packers in conjunction with temporary 5-ft well screens; and the subsequent installation and sampling of four, 1.25-inch temporary vertical profiling wells (TVPWs) within each borehole.

Based on the results of the continuous packer and TVPW sampling, two horizontal flow zones representative of the upper 50-ft of affected aquifer were identified for multi-level piezometer (MLP) installations.  The subsequent permanent monitoring well network consisted of 9 bedrock compliance wells to monitor the plume, which equates to about 1 well every 20 acres.  By developing the comprehensive CSM upfront, and validating the model using TVPW and MLP screening methodology, the horizontal and vertical distribution of the plume was estimated, and the anticipated field investigation and long-term monitoring costs were reduced significantly. 
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Jeff Thomas is an aquatic biologist for the Ohio River Valley Water Sanitation Commission (ORSANCO).  Jeff has served as a crew leader in the biological program since beginning with ORSANCO in 2000.  He has done extensive electrofishing work on the Ohio River and is currently responsible for managing ORSANCO’s fish database and assisting with the fish tissue program.  His work with Ohio River fish caused him to be involved in the creation of an Ohio River fish index (ORFIn).

Erich Emery is an aquatic biologist and manager of ORSANCO’s biological programs. His primary research efforts have focused on developing fish community-based assessment methods for the Ohio River, culminating in the recent development of the Ohio River Fish Index, a multi-metric tool for assessing fish community condition.  His other areas of research have included the study of macroinvertebrate and fish community responses to disturbance, influences of in-stream habitats on Ohio River fish, and temporal trends in Ohio River fish community condition. Erich began his career with ORSANCO in 1993.

Dr. Frank H. McCormick was a research ecologist with the US Environmental Protection Agency from 1991 to 2003 conducting research on responses of aquatic ecosystems to anthropogenic disturbance regimes, particularly environmental contaminants.  In 2003, he became a fish biologist and team leader with the Pacific Northwest Research Station of the US Forest Service in Olympia, WA studying aquatic and landscape interactions.

Abstract


ORSANCO, along with cooperating state and federal agencies, sampled fish assemblages from the lockchambers of Ohio River navigational dams from 1957 to 2001.  To date, 377 lockchamber rotenone events have been conducted, resulting in the collection of nearly three million fishes, representing 116 taxa, in 19 families.  We observed significant temporal trends in Ohio River fish populations riverwide at the assemblage, guild, and species levels.  In all, 40 of the 116 taxa collected in the lockchamber surveys changed significantly over time.  Sixteen species did not change.  Sixty species could not be analyzed either because of incomplete data or insufficient abundance.  Modified index of well-being (MIWB) scores and changes in guild structure indicated significantly (p<0.05) improving fish assemblages throughout the Ohio River.  Quantile regression of the abundance of individual species by year revealed significant declines (p<0.05) in populations of several pollution-tolerant species (e.g., Ameiurus spp., Carassius auratus) with time, while some intolerant species (e.g., Moxostoma macrolepidotum, Hiodon tergisus) have increased in recent years.  Fish assemblage metrics that would be expected to decrease with improving conditions in the Ohio River (percent tolerant individuals, percent non-indigenous individuals, and percent detritivore individuals) also declined (p<0.05). These changes coincide with marked improvement of the water quality in the Ohio River over the last 50 years, particularly in the aftermath of the Clean Water Act (1972). 
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Abstract

Snohomish County, Washington, approaches project implementation by focusing work in watersheds of 15 square miles or less to effectively produce measurable changes in water quality and aquatic habitat. We choose relatively small watersheds to focus intensive project implementation in an effort to produce improvements in water quality more quickly than in larger watersheds. We monitor at the watershed, sub-watershed, and reach scales to identify problems and to assess the effectiveness of our projects.  

We use various assessment techniques to evaluate conditions, to identify water quality and resource problems, and to prioritize restoration efforts. We use water quality monitoring to assess pollutant loading. Surveys of benthic invertebrates and freshwater mussel populations indicate watershed health and determine baseline conditions. Stream habitat surveys and temperature monitoring identify physical limitations to fish production that could be moderated or removed by habitat rehabilitation. 
We monitor projects for effectiveness at the project reach scale of several hundred feet. Effectiveness monitoring is a key to determine if projects produce measurable changes in water quality and aquatic habitat.  We develop individual three- to five-year effectiveness monitoring plans for each project based on the specific goals and objectives for that project.  While most of our watershed efforts target reductions in bacteria levels and increases in dissolved oxygen, we include improvements in fish habitat and increases in community education and involvement as goals in our watershed restoration efforts. 
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Abstract

The Bay/Delta and Tributaries (BDAT) Cooperative Data Management system is a data sharing process that provides data organization and distribution services for water resources-related information through collaborative efforts at local, state and national levels. The system’s infrastructure is centered on modern relational database and associated data distribution technologies.  Three main elements include: 1) local desk-top relational database applications, 2) large centralized comprehensive relational databases, and 3) web based applications and user interfaces built using the best state-of-the-art technologies available, including data query tools, WWW-oriented distribution strategies and map serving software.

The first element encourages groups to participate in the system by providing customized applications that support superior data management and sharing.  These applications also include automated features that enable users to transfer data to the comprehensive databases; the second element is where attributes such as the names of fish species, locations, analytes etc. are standardized.  The third element makes data selection and retrieval from the comprehensive databases available to any user with internet access.  

Data users and decision makers are gaining access to multiple standardized data sets from a single source as data from many groups become centralized and available on the web.  This enables users to focus on analyzing data instead of spending time trying to find, clean up and organize diverse data sets.  The BDAT Cooperative Data Management system has improved access to data collected from the San Francisco Bay/Delta and their tributaries. 
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Abstract
Method continuity is an essential attribute of long-term monitoring programs, ensuring data comparability over time and enabling comprehensive time series analyses. Nevertheless, sampling and analysis methods often undergo modifications, e.g. to upgrade and modernize instrumentation, improve sampling or analytical efficiency, or to better comply with recognized standard methods. For each change in methods, method comparison tests should be conducted, and the results should be incorporated into metadata files to demonstrate continued data comparability. Here, we report the results of a recent year-long study comparing methods for sampling and extraction of chlorophyll a (CHL) used by the California Interagency Ecological Program’s Environmental Monitoring Program (EMP) before and after 1998 as well as from a historical comparison of CHL extraction methods conducted in 1978. To analyze the method comparison data, we used two statistical techniques commonly used in clinical studies (bias plots and Deming regression) that may not be familiar to many environmental scientists. Overall, we found good agreement between the historical and current EMP CHL methods. Where present, differences in methods were usually not greater than variability due to method imprecision. We hope that our study will inspire more comparisons of methods used by environmental monitoring programs and bring greater awareness to the critical issues of method validation and data comparability in long-term ecological studies. Details about this study can be found at http://www.iep.water.ca.gov/report/newsletter/2003fall/IEPNewsletter_fall2003_mar23.pdf. 
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Abstract

The Maryland Biological Stream Survey (MBSS) is a statewide probability-based survey for assessing the status and trends in the water chemistry, physical habitat, and biological condition of wadeable, non-tidal, streams in Maryland. The MBSS evolved into a statewide survey in 1995, following pilot studies in 1993 and 1994 to develop sampling methods and identify management objectives. Field data are collected from a representative sample of 75-meter stream segments across the state over a three to five-year cycle to facilitate cost-effective use of field crews. During the first (1995-1997) and second (2000-2004) rounds, a lattice sampling design was used to select watersheds randomly in time and space, while sites along the network of streams within each watershed were selected by stratified or simple random sampling. In the second round, changes in management objectives resulted in a design focused on the assessment of smaller Maryland 8-digit watersheds. Using this design, biological indicators for fish and benthic invertebrate communities from the MBSS provided the basis for the State’s biocriteria framework and 303d listing of impaired waters under the Clean Water Act.  In this paper, we discuss how past and future changes in monitoring objectives have been and can be accommodated in a long-term MBSS. For example, a panel design could be used for scheduling future sampling of watersheds over time. In addition, sampling with partial replacement could be conducted within watersheds to improve the ability to detect trends in watershed condition. 
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Abstract

This presentation promotes the potential use of fish fatty acid profiling in a water quality monitoring program for diagnosing watershed health.

The lipid content of an organism and the fatty acid composition of these lipids depend on biological and physiological processes and environmental conditions.  The lipid content and distribution of individual fatty acids in fishes may vary among age, sex, species, location, or season.  All of these factors may be influenced by diet, as the food supply of fishes differs among bodies of water over time according to environmental conditions.  Bodily lipid stores of fishes also directly influence the retention of hydrophobic organic pollutants.

To date, percent total lipids in the white muscle fillet has been measured in our laboratory for 846 individual fish, and the fatty acid profiles of 731 of those individual fish were evaluated.  Fish species examined included:  largemouth bass (wild and cultured), black crappies (wild and cultured), black-nose crappies (cultured), white crappies (wild and cultured), walleyes (wild and cultured), white bass (wild), striped bass (wild), Morone hybrids (wild), channel catfish (wild), smallmouth buffalo (wild), sauger (wild), and paddlefish (wild).  The fishes analyzed in our research were sampled from various locations including:  Chicamauga Reservoir (TN), Norris Reservoir (TN), Cherokee Reservoir (TN), Tims Ford Reservoir (TN), Greers Ferry Reservoir (AR), Huntsville Creek (AL), Eagle Bend State Hatchery (TN), Hopper-Stevens Hatchery (AR), American Sport Fish Hatchery (AL), and six locations in the Ohio River (WV, OH, KY, IN, IL). 
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Abstract

Most operational options for community science in the US can be categorized along a multi-dimensional continuum of community involvement -- from community-based participatory research or “science by the people” to the “community workers model”, where the role of volunteers may be limited to sample collection for a scientific institution or agency.  The Alliance for Aquatic Resource Monitoring (ALLARM), a project of the Environmental Studies Department at Dickinson College in Carlisle, PA, partners with Pennsylvania communities and individuals who are working to protect and restore watersheds. For the first ten years of the program, ALLARM enlisted hundreds of volunteers across the state of Pennsylvania in research on the effects of acid deposition on Pennsylvania waterways. In 1996, our focus shifted to work cooperatively with volunteer stream monitoring groups to identify watershed issues specific to each community and to provide training for volunteers to address these issues. ALLARM’s experience of evolving from a single-issue, “top-down” program to a multi-issue, “bottom up” program has given us some special insights into the strengths and challenges of the different models.  

Attributes of the two models that we have used will be examined in terms of:  1) differences in the nature and scope of the issues addressed, 2) the required investment by the service provider to meet the mentoring needs of the community to achieve the goals of the project, and 3) the outcomes of the projects in terms of the interest and engagement in the project, community-building, ownership and understanding of data, and empowerment of community members. 
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Baywatchers: The Coalition for Buzzards Bay Citizen’s Water Quality Monitoring Program was initiated in 1992 to document and evaluate nitrogen-related water quality and long-term ecological trends in Buzzards Bay. The research objective is to better understand the Bay ecosystem and its response to human– related impacts in order to guide restoration and protection. What’s at Stake:  Although much of the Bay ecosystem remains relatively healthy, major changes in land use and nutrient loading from the surrounding watershed are resulting in significant changes in habitat health along the Bay coastline.  At greatest risk are the Bay’s more than 30 harbors, coves and river mouths which receive the bulk of the nutrient load from the watershed. Widespread Problem:  Nutrient overloading, or eutrophication, is the greatest long-term threat to the Bay ecosystem.  The difficulty with managing nitrogen loading is its widespread distribution from a wide array of sources all of these sources are

rooted in the watershed’s ever-growing population which has more than doubled this century alone to now include 370,000 people. Citizen Volunteers:  Involving citizen volunteers allows the Coalition to achieve the ambitions goal of monitoring all of the Bay’s major embayments – an area covering more than ¼ of the Massachusetts coast. The program has the dual benefit of collecting comprehensive water quality data while education and empowering people. This encourages citizens to get involved with management and restoration of the Bay’s resources at the local level, and also provide water quality data to both the Local and State Environmental Managers. 
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Abstract

The influence of different sampling strategies on estimating volatile organic compound (VOC) loads and characterizing VOC concentrations was evaluated at three karst springs in Tennessee. During a six-month period, VOC samples were collected weekly at all three springs and as frequently as every 20 minutes during storms at the two springs with variable water-quality conditions. Total 6-month loads were calculated using the VOC data and the data were systematically subsampled data to simulate several potential sampling strategies. 

Results from the study indicate that sampling strategies for karst springs need to be developed on a site-specific basis. The use of fixed sampling intervals (as infrequently as quarterly or semiannually) produced accurate concentration and load estimates at one of the springs; however, additional sampling was needed to detect storm related changes at a second spring located in a similar hydrogeologic setting. High frequency or flow-controlled sampling was needed at the third spring, which had the most variable water-quality conditions. The use of fixed sampling intervals at the third spring significantly affected the accuracy of load calculations and the detection of pulses of high contaminant concentrations that might exceed toxicity levels for aquatic organisms. 
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Lake Okeechobee is the heart of south Florida’s water supply and flood control system and is a major source of water for the Everglades. Agricultural development in the watershed and canal construction during the last century have resulted in excess nutrient inputs and more efficient delivery of stormwater to the lake, causing a decline in ecosystem health. The 2000 Lake Okeechobee Protection Act (Chapter 00-130, Laws of Florida) and the congressionally-authorized Comprehensive Everglades Restoration Plan/Lake Okeechobee Watershed Project (LOWP) have committed the State of Florida and the Federal Government to restoring and protecting Lake Okeechobee through a coordinated effort among the South Florida Water Management District, the State of Florida, and the U.S. Army Corps of Engineers. The U.S. Geological Survey, in cooperation with the U.S. Army Corps of Engineers and South Florida Water Management District, is operating a 10-year water-quality and streamflow monitoring program at the sub-basin scale in the LOWP area.  The objectives of the monitoring program are to examine spatial and temporal trends in nutrient loads and to compare pre- and post-restoration activity conditions.  The LOWP area is a low-gradient watershed that has numerous flow-control structures and streams which are subject to bi-directional flow and backwater conditions.  These factors pose unique challenges to the data collection process. 
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Abstract

Collecting macroinvertebrates from the Ohio River has historically presented researchers with the challenge of collecting adequate samples.  One method, rock basket artificial substrates, was utilized in the 1960’s and 1970’s.  With this method, a steel basket (7” diameter, 11” long) was filled with 2 – 3 inch limestone aggregate and suspended by steel cable in 2 – 3 feet of water.  The baskets were generally suspended from lock chamber walls, although other permanent structures, such as concrete water intakes, were also used.  The objective of this study was to repeat these rock basket surveys in order to observe temporal trends within the macroinvertebrate community.  Rock baskets were deployed in the same area (when possible) of the previous studies and remained in the water for a colonization period of six weeks.  The macroinvertebrate communities were examined using to methods: (1) a draft index developed for Ohio River macroinvertebrates and (2) the Shannon-Wiener Community Similarity Index.  Box and whisker plots are used to demonstrate the increase in macroinvertebrate index scores over time.  These same trends are observed among the individual metrics of the index.  The Shannon-Wiener index also produced higher values in the recent samples, indicating a more evenly distributed macroinvertebrate community.  These results indicate marked improvement in the macroinvertebrate community over the past 35 years.
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