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a. Abstract

The objective of the proposed project is to provide BPA and the region with information-access and visual-analysis tools that can be used to extract information quickly from reports, journals, messages, and other textual sources pertinent to the management of fish and wildlife in the Pacific Northwest.  These tools will provide the means to accomplish the goals of Action 198 in the 2000 FCRPS Biological Opinion: “Evaluations of actions taken, the feasibility of future actions, and factors affecting mortality will depend on the availability of scientifically defensible findings.”  The PNNL-developed tool suite, IN-SPIRE, allows sorting and analysis of information to facilitate management activities.  IN-SPIRE accepts large volumes of unformatted text, determines dominant topics and relationships within the text, and presents the results in a visual format that the human mind can interpret intuitively.  This approach uncovers hidden information in large document collections and facilitates finding pertinent information without requiring investigators to read through every document in a collection.  Use of IN-SPIRE will federal agencies involved in Columbia River resource management to analyze textual information from a variety of sources more quickly and more comprehensively.  PNNL team members will define the methods to be used for “ingesting” fish and wildlife documents and will determine the optimal format processing of these documents to maximize effectiveness of the visualizations for the biological domain.  Personnel from BPA and other Pacific Northwest government agencies will evaluate the utility of the tool for fish and wildlife data analysis using these information sources.  During the assessment, PNNL team members will collect feedback that will be the basis for refining the approaches for data preprocessing and/or user-interface enhancements.  PNNL will deploy the enhanced information mining and visualization system, thereby providing an information management tool that will support planning at the sub-basin level, which is a need identified in the Northwest Power Planning Council report entitled Draft Data Management in Support of the Fish and Wildlife Program Summary (Schmidt et al. 2002).

b. Technical and/or scientific background

Many methods to mitigate human effects on anadromous fish populations, including the influence of dams, have been studied and described in reports published over the past 20 years.  The advent of the personal computer with inexpensive, high-capacity storage capabilities, along with the proliferation of Internet web sites, has resulted in electronic storage and easy accessibility to many documents.  During the past 5 years, many reports have been submitted to funding agencies in electronic format.  Other documents that now can be accessed in electronic format include journal articles, proposals, summaries, and decision positions.  The amount of information available electronically already is daunting and is increasing at an accelerating rate, even without considering the rapidly increasing availability of data that can be accessed online (Reichhardt 1999).  This trend is true for the environmental and endangered species information for the Columbia River System.  The Draft Data Management in Support of the Fish and Wildlife Program Summary  (Schmidt et al. 2002) lists reports and other types of documentation that are now available online at web sites including StreamNet, DART (Data Access in Real Time), and others.  The StreamNet Library includes references for all the data in StreamNet, data summary reports, published literature, and fish and wildlife agency ‘gray’ literature, literature in electronic format for sub-basin planning and watershed assessments.  DART provides a web-accessible library of papers and reports. 

Additionally, text from numerous hard copy documents is being scanned, translated from image (object) formats through the use of optical character recognition (OCR) technology, and stored in electronic text formats.  Several commercial enterprises provide the service of scanning paper documents and translating text to electronic formats via OCR techniques.  Schmidt (2002) suggested that the contents in several current fish and wildlife libraries for the Columbia River Basin be translated and stored in electronic forms to improve accessibility to the information.  StreamNet proposes to scan existing and historic reports to preserve information and improve access.  Thus, older information previously available only in printed format will be made available on the distributed information system of the Internet.

While the richness of available documentation offers opportunities, it also creates a serious problem of overabundance.  The time required to find documentation relevant to a specific issue and to glean information from the documentation has become prohibitive, even with the availability of keyword searches on web search engines.  Environmental decision makers particularly are challenged as they attempt to maximize the probability of success within multiple levels of complexity that involves balancing the concerns and demands of habitats, organisms, and the human economic system.  These decision makers need to include relevant information and explore interactions, both known and hidden, among the different systems during their considerations.  The ability to quickly detect trends that could lead to catastrophes would greatly help decision makers guide both ongoing research and the implementation of environmental regulations.

A case in point is the use of subject experts for evaluating proposals.  The time required of these experts could be greatly reduced by the availability of tools for quickly finding documentation relevant to the proposal.  Subtle and unexpected relationships among elements of the study could be detected also by exploring text content with visualization aids.  Our proposed solution is to use PNNL software to visualize relationships among information contained in large quantities of text documents.  Originally developed for the U.S. intelligence community, the PNNL IN-SPIRE software suite provides information-access and visual-analysis tools to quickly extract and use specific information from reports, journals, messages, electronic mail, and other electronic documents. 

Fish and wildlife documents will be pre-processed into ASCII text, scanned, and processed using a combination of heuristics and statistical algorithms that account for word distributions and associations throughout the document collection.  The algorithms generate a vector for each document that serves as a “signature” for a document within the context of the entire collection.  A document signature is based on several features: word counts, word frequency, word distribution throughout the dataset, and co-occurrence with other words.  Using these approaches, a typical document can generally be represented with approximately 200 dimensions in its signature.  Once vectors have been generated for each document, kmeans clustering algorithms are applied to arrange documents of like topical content into groups, and then the entire collection is projected onto visualizations using scaling and other analysis techniques.  Figures 1 -3 show the results of information from web-available American Fisheries Society abstracts.  The abstracts were sorted automatically by topic and presented for browsing and interaction with the documents.  Figure 1 displays results of browsing with one of the tools available with IN-SPIRE.
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In addition to the document parsing and processing described above, information in the fish and wildlife domain also will undergo processing steps to remove or isolate document sections containing repetitive verbiage and to subdivide large documents into segments that are representative of topical areas.  These additional steps will maximize the capability of IN-SPIRE to discriminate and associate various topical subject areas within the documents and to show interrelationships among various document sections.  If the fisheries papers in the figures had been subdivided, there would be one point for each subsection instead of one point per paper.  The subdivision of the papers would provide more robust and precise mathematical signatures and subsequent visualizations and analysis because the sections of the papers would be free to associate with like sections from other papers.

With a tool like IN-SPIRE, understanding the content of a large set of documents will be possible without having to readi every source document.  IN-SPIRE’s visualization and query tools will enable users to work with hundreds or thousands of documents simultaneously and to specify areas of interest, all while preserving the thematic context of each document.  Using these novel approaches, the information analyst will be able to quickly assess the relationships between documents in the set, and subsequently focus on the documents that are most pertinent to the area of interest.

c. Rationale and significance to regional programs

Staff at fish and wildlife agencies are faced with the task of reading and understanding an ever-increasing number of documents that can be accessed in electronic form.  IN-SPIRE addresses the challenges presented by the information overload experienced by these staff.  Augmenting the ability of agency staff at to use the information available in electronically  stored documents is a logical response to the growing availability of such documentation.  The expressed goal of increasing web-availability of research results coupled with the increasing amount of published literature concerning the Columbia River system, salmon, watershed interactions, dams, and aquatic and terrestrial habitats reinforces the need for information-sifting and -exploring tools to reduce the time wasted on non-relevant documentation and to help agency staff and decision makers focus on relevant information during time-crucial decision periods.  Adding the ability to use relevant information from more documents more fully, including program reports and scientific papers, will help staff from fish and wildlife agencies produce legally defensible plans for mitigating detrimental effects on endangered salmon species and define proactive actions to prevent future problems.  Finding relevant information, hidden relationships, and examining the results of spilling water over dams, transporting juveniles by barge around dams, and using surface collectors that guide smolts into bypass systems will help defend ongoing programs and will reduce the expense incurred in responding to public debates about the effectiveness of ongoing programs and alternative methods.

The National Marine Fisheries Service requirement of meeting legal standards to make its biological opinions defensible will be enhanced by extended searches of more documentation for information that is relevant to opinions and decisions.  Text visualization tools will assist in finding relevant information on researchers’ viewpoints about experimental results and future potential areas of exploration.  This information will guide the planning of future research programs and potentially will provide greater insight into methods of mitigating detrimental human effects on endangered salmon populations.  These proposed software tools will help provide a solid information basis for making biologically sound and financially affordable plans (1995) to help restore salmon stocks and also will help guarantee that the plans incorporate the best available scientific knowledge.

The proposed project will provide tools that will enable staff at fish and wildlife agencies to extract pertinent information for planning and decision making.  Use of these tools also will reduce the expense and time required to produce quality literature summaries and to make decisions on funding proposals and establishing environmental management requirements.

IN-SPIRE’s information clustering, analysis and visualization tools will have significant positive impacts in several recurring BPA activities.

· In analysis of submitted proposals, IN-SPIRE will aid in quickly finding similar proposals, relevant reports, and significant papers that can be used to determine the validity of a concept and the relationship of a proposal to other ongoing or completed studies.

· For producing summary reports that address current topics, IN-SPIRE will help by rapidly finding relevant documents that address different facets of the topics.

· While producing proposals for new projects, IN-SPIRE will rapidly discover relevant studies and expose possible new relationships among parameters as revealed by patterns of text clusters.

· During decision making processes and for developing biological opinions, IN-SPIRE will enable searches of  more literature and, thus, potentially will find more documented support for decisions.  IN-SPIRE will increase the probability of finding subtle relationships that in a particular circumstance might influence the final decision.

The rapidly increasing volume of documentation about the environment, habitats, and endangered species make the development and use of software tools for aiding in document analysis a necessary step in plan development for mitigating the effects of electrical power production.  By fine-tuning IN-SPIRE’s capabilities for Columbia River Basin documentation, we can leverage the product of federal funding by U.S. intelligence agencies to another national concern.  The IN-SPIRE software suite will provide capabilities that staff at fish and wildlife agencies can use to deal more effectively with the steadily accumulating amount of information concerning interactions of organisms and habitats in the Pacific Northwest.

d. Relationships to other projects 
The text clustering and visualization software tool suite and the text repositories resulting from our proposed project will make the information created by other Columbia River projects, including StreamNet and DART, more accessible to decision makers and, thus, will help the fish and wildlife inhabiting the Columbia River Basin.  We will solicit input from fisheries experts at PNNL, USGS, and Columbia River agencies for feedback on the usability of thevisualization and information display tools for their report and proposal writing activities.  Information obtained from discussions with managers will be used to optimize query styles for information-source delineation.  By facilitating information searches in other proposals and project reports, we will be providing a major service by uncovering information for making decisions about accepting and funding proposals.  Since it is possible to download information from the web and ingest it into visualization repositories, IN-SPIRE will use the information sources that the Data Management projects provide without the necessity of special interfaces or data handling.  In addition, the proposed project complements ongoing projects that provide and organize electronic fish and wildlife reports and literature along with data.  As delineated in the Draft Data Management in Support of the Fish and Wildlife Program Summary document, we will contribute to a more coordinated, comprehensive system by enabling ‘greater coordination among data management entities,’ by virtue of being a ‘mechanism for establishing priorities among regional data needs.’  We will demonstrate the value of the information infrastructure and, thus, will support ‘the information infrastructure of the data collecting entities.’  The ability to detect relationships among information in disparate documents will be particularly useful for the ecosystem management concept in displaying relationships in habitat, wildlife, and non-game species reports.

e. Proposal objectives, tasks, and methods
Objectives 

Our ultimate goal and vision is to provide an analysis and visualization tool suite that will facilitate finding pertinent information from fish and wildlife documentation, reduce expense in terms of expert time required to find the information, and provide novel insights for making decisions and developing plans for the Columbia River Basin.  This system will 1) provide for ingestion of new documents, 2) permit overviews of the relationships and content focus of documents, 3) facilitate queries to uncover new relationships, 4) expose sub-portions of interesting text, and 5) display the full source of selected text segments.

We plan to use an iterative process to develop a version of the visualization software.  We will solicit input from fisheries experts periodically to define requirements and fine tune the software tools needed for data mining huge masses of text from the ecological domain.  Our system will save time and money by facilitating access to information, finding the information necessary to avoid funding redundant studies, ensuring full utilization of report information, and helping to document decisions.  A more rapid decision-making process with a broader knowledge base will result. 

The resulting benefit is that by October 2003 our information analytics tools, which will enable data mining and relationship visualization for knowledge discovery, will be established as a resource in the field of salmonid survival.


Tasks and Methods 

We propose the following steps to enable the mining of data from Columbia Basin reports using IN-SPIRE software, which was developed during many years of interactions among PNNL and U.S. intelligence agencies and is available to Federal agencies through a no-cost license. 

1. As the first step in automating document ingestion into IN-SPIRE repositories, we will define ingest paths for the typical formats (e.g. PDF, .doc, etc.) for electronically stored documents of interest to CBFWA.  We will document labor-intensive methods and will explore commercial products that provide OCR translation of documents stored in PDF format to suitable text formats.  The documented techniques will define ingest paths for the common types of fisheries documents.  The product will be a system suitable for ingesting information from a variety of fish and wildlife documents, including techniques for incorporating new documents into repositories and for creating new repositories.

2. To define a format for Columbia Basin documents in IN-SPIRE repositories, we will evaluate “chunking” many-page reports and papers into smaller sections [e.g., by page, section, or topic (Willse 2000)] so that the thematic contents (Littlefield 2001) of document subsections can be better discriminated.  The method of maintaining chunk context in its source document will also be investigated.  The result will be a comparison of effectiveness of different formats in enabling information access for IN-SPIRE, along with an assessment of potential for automation.

3. To produce more meaningful clustering in IN-SPIRE visualizations, we will identify redundant non-information (i.e., noise) chunks in the text documents.  The product will be a list of typical noise chunks along with methods to identify and to remove or isolate these text fragments.

4. With the ingested, chunked, and noise-adjusted repositories we will optimize IN-SPIRE’s interface for regional management by exploring the functioning of the visualization tools within the fisheries domain and by designing modifications for maximum effectiveness.  We will use an iterative approach using frequent input from fisheries experts at PNNL and USGS and from domain experts identified by CBFWA.  The methods explored will include user interface adaptations: for example, establishing sets of example queries, providing common query patterns as standard methods, and enabling script creation to enable facilitating editing and rerunning complex powerful queries.  The resulting suite of tools and its documentation will facilitate use by fisheries experts and will provide an information analysis capability that will facilitate the fisheries and environmental management decision-making process.

5. We will tailor IN-SPIRE’s data input, preprocessing steps, and algorithm heuristics   to the requirements of the fish and wildlife agencies that will be using the system, as defined above.

6. The iterative method of development will provide periodic testing of the document mining system during development.  This will include two to three workshops in Portland to demonstrate progress and to solicit user input.  Additional testing by software developers and domain experts will precede deployment of the final, robust version.

7. Subsequent to final testing, we will establish the visualization system at federal locations of the CBFWA, as requested, and provide repositories, initial introductory training sessions, and technical support.

The final, delivered product will provide an easy access environment that will enable managers and biologists to 1) review documents of their choice, 2) receive information about which documents relate to their areas of current interest, 3) gain new insights into subtle, or not so subtle interactions, and 5) find new areas for fruitful explorations.

f. Facilities and equipment
IN-SPIRE runs on the Windows 2000 operating system.  PNNL has sufficient hardware in house to accommodate our development activities.  System requirements for installations at BPA sites are an Intel PC with Windows 2000, a 600MHz or greater processor, 256 MB of RAM, and sufficient hard drive space for the text repositories.
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Section 4. Key personnel

Principal Investigator and Project Manager: Patricia A. Medvick, Senior Research Scientist, PNNL 

Level of Support: 287 hours 

Duties: provide project leadership and liaison between the computer scientists and fisheries biologists, and design software

Co-investigator:  Richard J. Littlefield, Staff Scientist, PNNL

Level of Support: 227 hours

Duties: Evaluate/specify/implement document sub-chunking approaches and implementation

Co-investigator: A. J. (Gus) Calapristi, Information Analyst, PNNL

Level of Support: 160 hours 

Duties: Evaluate/specify/implement vector creation and clustering heuristics, visualization effectiveness, and pre-processing requirements

Co-investigator: Duane A. Neitzel, Staff Scientist, PNNL

Level of Support: 120 hours

Duties: Liaison with Columbia River agencies, help with requirements gathering

Subcontractor: Dennis W. Rondorf, Fisheries Biologist/Manager, USGS 

Level of Support: 80 hours

Duties: contribute to establishing sets of example queries, defining common query patterns and help with requirements gathering.

Patricia A. Medvick
Senior Research Scientist, Data and Knowledge Engineering Group

Pacific Northwest National Laboratory, P.O. Box 999, Richland, WA 99352

(509) 375-2147, patricia.medvick@pnl.gov

Education
B.S.
General Biology, Purdue University, Highest Distinction, 1970

Ph.D.
Biological Oceanography, University of Hawaii, 1976

Postdoctoral position with John Magnuson, University of Wisconsin, Madison, 1976-78

M.S.
Computer Science, New Mexico State University, 1985

Professional Experience
Software team management, software design and development, conducting computer science research, maintaining a strategic link between computer science and environmental and biological divisions at PNNL

July 2000-present:  Senior Research Scientist at PNNL

As a strategic hire at PNNL, I have contributed in four areas: 1) computational molecular chemistry, 2) proteomics, 3) hydroacoustic salmon studies, and 4) information analytics.  I successfully coordinated the design and implementation of a prototype relational database (Oracle) for computational chemistry with a three-tiered Web-based GUI (Java).  For the proteomics and salmon projects, I led teams that created a standardized data storage system based on NCSA’s HDF5 (C++), a self-describing data format, with a DLL interface for Visual Basic and a Java GUI for web-accessibility.  Most recently I have worked to promote and to develop the Scientific Knowledge Engineering  (information analytics) thrust area to develop tools to analyze and display data from huge data stores.

1985-2000: Technical staff at Los Alamos National Laboratory

I led technical teams, developed software, and, designed data handling systems for scientific applications and laboratory automation.

1996-2000: President of Coyote Software, Inc. 

I led a small company  that developed portions of a system controller for a pharmaceutical sample analysis system.

1995-2002: Software management training at Weinberg workshop and conferences <http://www.geraldmweinberg.com>

I participated in the Gerald M Weinberg workshops for Problem Solving Leadership, Congruent Leadership Change Shop, and  Software Engineering Management.  I was an organizer and host for the 2000 and 2001 Amplifying Your Effectiveness conference for explorations in people-oriented challenges of software engineering. <http://www.ayeconference.com/>

Publications (26 since 1976) 
Medvick, P.A. 2000. How to Create a Process for Developing Useful Scientific Software. Section in Amplifying Your Effectiveness. Dorset House. 

Den Hartog, B. K., and P. A. Medvick.  1997.  “A Script-Directed Controller of Modular Automation (SDCMA) for Genome Laboratories.”   Book chapter in Automated Technologies for Genome Characterization. Editor T. J. Beugelsdijk, John Wiley & Sons, Inc.

Phillips, G.R., P.A. Medvick, D.R. Skaar, and D.E. Knight.  1987.  Factors Affecting the Mobilization, Transport, and Bioavailability of Mercury in Reservoirs of the Upper Missouri River Basin.  Fish and Wildlife Technical Report 10.  Washington, D. C.

Medvick, P.A., J.J. Magnuson, and S. Sharr.  1981.  “Territoriality and Temperature Selection in Bluegill, Lepomis macrochirus.”  Copeia, 1981:9-13.

Magnuson, J.J., L.B. Crowder, and P.A. Medvick.  1979.  “Temperature as an Ecological Resource.”  Amer. Zool. 19:331-343.

A.J. (Gus) Calapristi

Information Analyst, Information Analytics Group,

Pacific Northwest National Laboratory, Richland, WA 99352
 (509) 375-6853, gus.calapristi@pnl.gov
Education
Boeing Executive Potential (EXPO)–a leadership program assigned by senior management selection

Continuing education classes at Washington State University

Florida State University, B.S. Biology, 1980

Professional Experience

Pacific Northwest National Laboratory 


October 1996 to Present: Project Manager, Information Visualization and Analysis
Deployed a text analysis system for a federal government intelligence agency.  The software uses a client/server architecture and operates in a classified environment.  Managed software development activities for a large Java based information visualization and analysis product to support the life sciences industry, which was later commercialized.  Provided information architecture support for a web-based system that enables secure Internet access to data stored on corporate intranets.  Conducted research, development, and deployment of information visualization and analysis technologies for the U.S. Army, U.S. Air Force, and other federal agencies.  Developed web-based information visualization tools for NASA’s Socioeconomic Data and Applications Center web site.  Integrated text visualization/analysis systems with the National Air Intelligence Center document content analysis system.

Boeing Computer Services, Richland, Washington

March 1995 to October 1996: Integration Project Manager

Provided project management and integration support for complex information technology projects.  These include implementation of software systems for the DOE, developing alternatives for new systems to support reengineered business processes, information systems architecture definition, and design of a Safety Management Information System prototype. 

October, 1991 to March 1995: Manager, Administrative Systems Development: Client/Server Systems 
Guided the development of client/server applications to replace mainframe-based travel, accounts payable, procurement, and human resource systems.  Managed software development teams using Powerbuilder, Sybase, MS SQL Server, Peoplesoft, Objectview, UNIX, NT, and IBM mainframe software.  Hired staff and organized teams to develop technical architectures, select software products, and procure high performance UNIX servers.  Ensured that adequate telecommunications infrastructure and operational support was provided from the responsible company organizations. 

RICHARD J. (RIK) LITTLEFIELD

Staff Scientist, Information Visualization Group;  

Pacific Northwest National Laboratory (PNNL), Richland, WA 99352 

 (509) 375 3927, Rik.Littlefield@pnl.gov

Education  

M.S., A.B.D., Computer Science, University of Washington, 1988 

B.S., Math, University of Washington, 1973.

Professional Experience

Mr. Littlefield specializes in computationally intense systems for scientific simulation, graphics, and image processing, with an emphasis on interdisciplinary applications. Projects relevant to this proposal include the following.  (PI = principal investigator)

· Real-Time Video Motion Analysis.  (PI). Developed new algorithms and methods for real-time computer analysis of video streams, to characterize patient movement in a 24-hour hospital monitoring environment.

· Obscurant Characterization Video Analysis. For US Army, developed new methods of using video analysis to determine the optical density and extinction coefficient of smoke-type obscurants under field conditions of variable generation rate, wind, and turbulence.  Designed and implemented real-time video instrumentation system to acquire and analyze data from videotaped field test sequences.

· Automated License Plate Reader Image Analysis.  (PI)  For US Customs Service, developed & demonstrated computerized image analysis methods to automatically locate license plates and determine their state of issue.

· Multi-resolution Text Analysis (Topic-O-Graphy).  (PI)  For DARPA, developed new methods of text analysis through application of wavelet-based signal processing and advanced visualization techniques.

· Three-Dimensional Ultrasound Medical Imaging (MUSTPAC).  (PI) For DARPA, in collaboration with US Army and other research institutions, developed a three-dimensional ultrasound medical imaging telemedicine technology.  Portable systems were field-tested in Bosnia (1996) and on the Mt. Everest Extreme Expedition (1998).  Further development and testing is ongoing, in collaboration with Army, Navy, and civilian medical institutions.

· Real-Time SAFT-UT Processor.  For the U.S. Nuclear Regulatory Commission and other clients, designed and implemented a field-usable multiprocessor system to perform real time SAFT calculations (Synthetic Aperture Focusing Technique) for ultrasonic nondestructive testing of material volumes. 

· High Performance Computing for Computational Chemistry.  (PI) For U.S. Department of Energy, developed and evaluated numerical methods, computer architectures, and software environments to enable computational chemistry research on highly parallel supercomputers, such as IBM SP-2.  This was a broad scope of work that included research publications, developing/licensing supercomputer system software, and developing high performance computing facilities to support the Environmental Molecular Sciences Laboratory, a national scientific user facility located at PNNL.

Summary

Thirty years experience in developing computer software/hardware systems for interdisciplinary scientific and engineering applications.  Technical focus on user interfaces, graphics and image processing, computationally intense, high performance or real time systems.  Accomplishments include delivered systems with custom hardware/software, many feasibility/research studies, one patent, and four national awards.

Selected Publications and Presentations (20 since 1995)
Littlefield, R.J., N.E.Miller, et.al. 1999.  TOPIC-O-GRAPHY — Multiresolution Analysis of Text. 8th Annual AIPA Symposium (AIPA’99), Washington DC, March 23-24, 1999. 

Littlefield, R.J., C.R.Macedonia, and J.R.Coleman.  1998.  MUSTPAC 3-D Ultrasound Telemedicine System. 1998 IEEE International Ultrasonics Symposium, Sendai, Japan, October 5-8, 1998.

Littlefield, R.J., andN.Graf.  1996.  Math Exploratorium: Innovative  Mathematics Education.  Northwest Council on Computer Education Conference, Portland, Oregon, April 26, 1996.

Barnett, M., R.Littlefield, et.al., 1995.  “Global Combine Algorithms for 2-D Meshes with Wormhole Routing.” J. Parallel and Distributed Computing, V.24, pp.191-201, February1995.

Kendall, R.A., R.J.Littlefield, et.al., 1995.  “High Performance Computing in Computational Chemistry: Methods and Machines.” Reviews in Computational Chemistry, Vol.VI, pp.209-316, VCH Publishers, Inc., 1995.

DUANE A. NEITZEL

Staff Scientist, Ecology Group, Natural Resources Department

Pacific Northwest National Laboratory, Richland, WA 99352

(509) 376-0602, duane.neitzel@pnl.gov

Education 

B.A.,  Zoology, University of Washington, 1968; 

M.S.,  Biology, Washington State University, 1982

Professional Experience
Mr. Neitzel is a Staff Scientist with the Ecology Group at PNNL.  He joined Battelle in 1972.  His research efforts have focused on the assessment of impacts to aquatic ecosystems from the development and production of energy, and the management of hazardous wastes.  Mr. Neitzel's research efforts include:  Planning, assessments of, and auditing of salmon hatcheries in the Columbia River Basin; studying entrainment and impingement impacts to fish, shellfish, and plankton communities; evaluating threats to protected and endangered animals; assessing nuclear powered, fossil powered, and hydrogenerating electrical facilities, siting and operation; baseline studies of the Columbia River at Hanford; studying thermal tolerances of Columbia River fishes; and preparing field guides for hazardous waste managers.  Mr. Neitzel has reported his work in over 100 journal articles, symposium proceedings, and technical reports.  Additionally, he has managed or facilitated environmental research workshops related to hazardous-waste site management, fisheries research, arid ecosystems, and marine pollution research.  Some of his major assignments are summarized below:

· Aquatic Laboratory Studies – Mr. Neitzel has managed and reported the results of laboratory studies to examine the effects of disease, thermal shock, turbine passage, and other environmental stressors for nearly 30 years.

· Integrated Hatchery Operations – Mr. Neitzel worked with a team of fisheries scientists and engineers to evaluate the operations salmon and steelhead hatcheries in the Columbia River Basin.  

· Entrainment and Impingement Studies – Mr. Neitzel managed an evaluation of fish screening facilities that are being constructed in the Yakima River Basin, Washington, and Lemhi River Basin, Idaho.  

· National Environmental Policy Act – Mr. Neitzel has worked on environmental impact statements for fisheries and power production facilities through out the United States for over 25 years.

· Snake River Salmon Recovery Plan  – Mr. Neitzel managed a project with the U.S. Army Corps of Engineers to provide technical assistance in support of the Corps’ efforts to improve survival for Columbia River system salmon populations.  

· Climate Change  – Mr. Neitzel worked with an interdisciplinary group of scientists at Battelle to evaluate the potential effects of climate change on aquatic populations.  

· Threatened and Endangered Animals  – Mr. Neitzel managed an effort to assess the status of the giant Columbia River spire snail Fisherola nuttalli and the great Columbia River limpet Fluminicola columbiana.  

· Columbia River Ecological Studies  – From 1973 through 1978 and again in 1981, Mr. Neitzel worked on preoperational studies for the siting of nuclear power plants on the Columbia River at Hanford.


Dennis W. Rondorf

Research Fishery Biologist, Anadromous Fish Ecology,

Columbia River Research Laboratory, U.S. Geological Survey, Cook, WA

(509) 538-2299 ext. 228, Dennis_Rondorf@usgs.gov

Education
M.S. Oceanography and Limnology, University of Wisconsin, Madison, 1981

B.S. Wildlife Management, University of Minnesota, St. Paul, 1972

Professional Experience
October1996- Present:  Research Fishery Biologist, Project Leader for Anadromous Fish 

Ecology, Columbia River Research Laboratory, U.S. Geological Survey, Cook, WA

November 1993-October 1996:  Research Fishery Biologist, National Biological Survey

July 1979-November 1993:  Research Fishery Biologist, Fishery Biologist, Research and           

         
Development, U.S. Fish and Wildlife Service.

Current Employment and Responsibilities
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Figure 1.  Clustering patterns with themes of “salmon” and “habitat” delineated.  The light blue dots indicate both themes within the abstract.
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Figure 2.  ThemeView of clustering results.  This view can be zoomed and rotated.
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Figure 3.  Galaxy view displaying cluster and intensity patterns of the fisheries abstracts..








