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a. Abstract 
Listing and delisting decisions for salmonid populations depend on development of scientifically based opinions on the status of listed populations.  Recovery planning decisions depend on knowing what recovery actions are the most likely to improve the health of the listed populations.   Monitoring and evaluation data is critical for listing, delisting and recovery decisions. 

Over the last few years it has been widely recognized that systems for maintaining and sharing data are inadequate and are contributing to the problem of tracking endangered species recovery.

The new Salmon Data Management (SDM) effort at the NWFSC was specifically established to improve information sharing and information management.    
In this application for shared funding, the NWFSC proposes to proceed further with inter-related components to add to available useful information throughout the Region by providing for:

· Access to data, tools and information to Internet and Intranet users via SDM Web with RPA tracking pilot;

· Access to NWFSC Salmonid database available to users inside and outside the NWFSC;

· Access to needed spatial data layers based on a just completed NWFSC spatial data needs assessment including those needed by Technical Recovery Teams (TRT), Cumulative Risk Initiative (CRI), and Salmonid Watershed Analysis Modeling effort (SWAM);

· Urgently needed Research Monitoring and Evaluation data management capability;

· Electronic access to currently inaccessible paper records  for Columbia Estuarine Juvenile Data; 

· Rewrite SWAM Avenue analysis tool to Visual Basic and add additional functionality for more general analysis purposes as requested by GIS users; and,

· Access to the NWFSC Genetic and Evolution database for users inside and outside the NWFSC.

b. Technical and/or scientific background
It is widely recognized that there are many problems and issues concerning data collection, management and use in the Columbia.  The problems and issues have been documented; for example see:

Coutant et.al. Review of Databases Funded Through the Columbia River Basin fish and Wildlife Program.  Northwest Power Planning Council Document ISRP 2000-3.  The ISRP conclusions included the following: “The database projects do not supply the region with the information needed to plan and manage the Columbia river System”, and “No organization is presently taking responsibility for comprehensive design of data collection in the basin”, and “the region has not developed forward looking monitoring programs”

Bonneville Power Administration.  2001 Inaugural Annual Report of the Columbia Fish and Wildlife Program 1978-1999.   The report drew this conclusion:  “While we report on Bonneville’s fish and Wildlife expenditures, our report also notes the confusing state of fish and wildlife data collection and reporting in the basin.  This must improve.  When it does, accountability to the public for the Council’s program and Bonneville’s expenditures will also improve”. 

Bisbal, G.A. 2001 Conceptual Design of Monitoring and Evaluation Plans for Fish and Wildlife in the Columbia River.  Environmental Management Vol.28 (4), pp.433-453. Bisbal noted that because of a “coherent ecological management framework …the accountability for investment of public funds for fish and wildlife is poor, information collected from the environment is not included in decision making, and the ability to gain knowledge while taking management actions is compromised.”

Schmidt, Bruce et al., Draft Data Management in Support of the Fish & Wildlife Program Summary, Feb. 22, 2002.  Schmidt acknowledges, “No single agency or program, however, can gather all the information needed to effectively fulfill its mission.  Therefore, a cooperative, comprehensive basin-wide data management program is essential to facilitate the necessary data flow to meet program needs, minimize duplication of effort, and assure data are available and useful beyond the original entity and purpose for which they were collected.”

For the most, part these systemic issues are being addressed through longer-term approaches, for example through the Memorandum of Agreement between the NMFS and the NWPPC to enter into a Cooperative Approach to Information System Development in the Columbia River Basin.  Unfortunately this does not address immediate urgent and short term needs for improved data capture, analysis, data sharing and small scale pilot information system development.   These shorter term obligations are essential to meet strict programmatic analysis and reporting requirements, for example the RPA’s in the 2000 FCRPS Biological Opinion, and cannot be side stepped simply because a longer term solution is in the process of being developed. 

The problem being solved here is how to make significant progress on shorter term needs, especially the need for improved data sharing without in any way prejudicing or threatening the longer-term systemic solutions.  Moreover there are relatively low cost alternatives and solutions that are available to address selected short-term issues now. 

c. Rationale and significance to Regional Programs
The National Marine Fisheries Service has a critical obligation, through the Endangered Species Act, to apply the best available Science to decisions involving endangered species listing, delisting and recovery planning.  The obligation automatically requires the Service to make use of the best available data, from a system where there is significant room for improvement in the quality, quantity and availability of data.  Steps can and are being taken to improve the quality and quantity of data, either by working towards better standards for data collection or by developing and designing more robust data collection programs.  

Data availability is a different issue where rapid advancements in information system development, particularly the use of the Internet and increasingly available bandwidth have created huge opportunities for better data sharing.  This is a particular focus of the NWFSC effort.  The effort is needed because technically the issue of improved data sharing is possible and is relatively cheap and because NWFSC has prototyped solutions with potential regional applicability.

The NWFSC is offering and proposing to add capability to an already prototyped enterprise level solution: one that can readily be used by others who want to share data, and one that is created using industry standard technology.  

The proposal has the potential to significantly further the goals of the NMFS biological Opinion, the 2000 Fish and Wildlife program and other plans.  The Salmon Data Management team has built several web enabled prototypes and operational databases to demonstrate its approach to corporate information management.  Demonstrations of the developments have been made to:  Pacific Salmon Information Network, NMFS Seattle Regional Office, Pacific Coast Salmon Recovery Fund, US Army Corps of Engineers and Washington Department of Natural Resources.

The developments show how data from different databases can be integrated in a web enabled environment using Oracle Application Portals running on Oracle 8.17 DBMS, Oracle Designer 6i, import/export via XML migration utility, how the information can be fully linked with GIS technology and how groups of people working on common projects can maintain the entire records of their work in a single database over the web.

For example, while all the action agencies, Tribes, States, NMFS and other organizations have obligations to and contributions for completing reports on progress in reaching RPA goals, the region does not have an interactive web enabled mechanism for systematically tracking and storing all the working information and data for projects or regions in one place or allowing collaboration among the various participants to work in a common environment.  

The proposal includes the development of a web and GIS enabled tool to track the RPA goals.  Currently this task is completed on spreadsheets in a static information environment.  Current technology allows these types of project management tasks, involving multiple participant agencies and responsibilities to be managed dynamically with real-time data updates and modifications.  It is a very powerful concept.  The proposed solution will allow the use of a single repository that can hold data, reports, emails, charts, tables, maps and images concerning any topic and search all information in full text or via catalogs.  These functions can be available for users to directly supply and manage.

Another example involves the development of a monitoring and evaluation (M&E) information system.  Without adequate data, researchers will be unable to define success or failure in reaching recovery goals, to make cost effective investments in recovery planning or to apply the necessary statistical framework for data analysis.  There are several current proposals to build a comprehensive M&E program.  

· Developing and Implementing a Pilot Status and Trend Monitoring Program for Salmonids and their Habitat in the Wenatchee and Grande Ronde River Basins.  Contact:  Chris Jordan, NWFSC

· A Pilot Study to Test Links Between Land Use / Land Cover Tier 1 monitoring data and Tier 2 and 3 monitoring.  Contact:  Blake Feist, NWFSC

· Regional Project Effectiveness Monitoring Program for Columbia River Basin Listed Anadromous Salmonids.  Contact:  Steve Katz, NWFSC

The M&E program needs to be supported by development of an M&E information system.  This proposal will, amongst other tasks, provide information system development support for the M&E Program.   Because information system development is a specialized activity, the scientists and others who understand the monitoring program research needs must be supported by information system specialists who will design the information system. 

An important question concerns the real benefit of funding this proposal.  The program offered here is a program that the NWFSC is already pursuing with limited funding.  It embraces the NWFSC vision about the future of data sharing through multiple data portals, and of groups of individuals from different agencies sharing common project data.  

The benefit is that all users will get to share data sooner, and will have an opportunity to benefit from the information system development at a lower cost via cost share.  Effectively the NWFSC is offering to share its corporate information system technologies for hardware, software, applications, and data to bring the vision of collaboration closer to reality.

d. Relationships to other projects 
There are a number of other ongoing regional information system projects, for example as described by Coutant et.al.  None of these projects have the same focus as this proposal which offers a collaborative technology through SDM web that allows agencies and individuals working on collaborative projects to share all project information: all files, discussions, all reports and all data.  This is a significant step forward in providing a tool to allow project and program development and most importantly, data sharing, across agency boundaries.

This proposal, for the most part, also provides an information system development focus that is typically not found in regional proposals.  Most regional proposals concern the addition of a new set of data, or provision of a new report or query tool.   This proposal provides a way of interrelating any of the data from all of the existing data collection programs, and of making that data available via the www at low cost.

Because the proposed technology is exportable and is based on common industry standards for design this proposal offers an opportunity to strengthen the current regional data collection systems because it will introduce proven database-to-database information exchange technology.

The proposal will not replace or duplicate any of the existing efforts of regional database groups, rather it will:

· Introduce new capability that will potentially benefit all existing efforts; and, 

· Make important NWFSC databases readily accessible

The proposal will not preempt other solutions. It follows a philosophy of rapid application development with scaled pilot products.  The different project parts, when put together, create a coherent information portal for tabular and spatial documents and for the cooperative management of projects and resources necessary for salmon monitoring and evaluation and recovery.  As new technology and approaches appear, the Columbia Basin will have all the documents, maps, data, tools, and discussion in one place which can be rehosted or linked to legacy information.

e. Project history (for ongoing projects) 

Not Applicable

f. Proposal objectives, tasks and methods
Overall Objectives

The NWFSC salmon data management team now proposes to apply its prototype systems technology to allow web-enabled access to databases commonly used and needed by Salmon Researchers and others inside and outside of the NWFSC.  

The Salmon Data Management team has, over the last 18 months, built several prototypes and operating databases.  Together they show how data from different databases can be integrated in a web enabled environment using Oracle Application Portals, Oracle Designer 6i DBMS and XML, how the information can be fully linked with GIS technology and how groups of people working on common projects can maintain the entire records of their work in a single database.  The system is based on a scalable Oracle environment which can import and export data from multiple native formats such as SQL Server, MS Access, Excel spreadsheets, XML or other file formats and database systems.

NWFSC Knowledge Organization Initiative

The SDM program is based on the NWFSC Knowledge Organization Initiative (KOI), a high-level external needs assessment completed at the Center in 2000 to identify issues and problems confronting cross-division and cross agency data and information sharing.  Here is the KOI Vision:

NWFSC can take a lead in bringing more coordination and usefulness to data collection and management related to fishery resources in the region.  Promote the effective use of information in the process of scientific inquiry and the application of best available science to address policy questions.  Provide easy access to all data, verify and improve the quality of existing data and joint funding that minimizes duplication and foster partnerships in collecting and organizing data.  NWFSC has a critical stake in the success of this endeavor and responsibility to provide leadership.  The overall goal is better decision-making through more effective use of information

An important finding of the KOI initiative is not just that it is necessary to have an integrated corporate approach to information system development and management, but that the effort must extend out of the agency to where the data is collected and maintained.

NWFSC Salmon Data Management Program (SDM) goals and strategy:

The NWFSC (SDM program that is proceeding in a planned, standardized and structured manner and has been operational for the past 18 months. It consists of a small group of information system specialists with the following goals:

For NWFSC scientists and external customers:

· Promote collaboration, communication, and coordination using e-gov principles and enterprise-wide architecture framework to share and access internal and external information and data;

· Provide and maintain corporate data, metadata and applications;

· Support analysis and project management services; and,

· Respond in a timely manner

The SDM Strategy is:

· Apply a Rapid Application Development (RAD) approach to solving information system development problems.  Bottom up and Top down;

· Leverage currently available systems, applications and data where possible;

· Adopt Standards and Best Practice Guidelines;

· CIO Enterprise Architecture, FGDC Metadata, 508 Accessibility, NOAA web site development, Oracle Information CASE methodology and Marc and other standards and policies; and

· Leverage partnership and joint funding opportunities.

The SDM emphasis has been on making existing data available in a corporate context with standardization of technology and methodology.  In developing its approach the team reviewed all available reports and known information on salmon related information systems, for example the “Review of Databases Funded through the Columbia River Basin Fish and Wildlife Program”.  

The SDM team recognized that the current challenge is to make better use of existing information with available technology, making the best of currently available technology, data and programs.  The goals for the SDM team are conceptually simple:  web enable the resources needed; keep them all in the same database; develop a practical working interface for reporting; make available industry wide commonly used tools; practice Rapid Application Development (RAD); and work openly and cooperatively with any groups that want to participate.

Overall Tasks

The Proposed tasks are designed to provide:

· Access to all of the program data, tools and information to Internet and intranet users via SDM Web with RPA tracking pilot;

· Access to NWFSC Salmonid Database available to users inside and outside the NWFSC;

· Access to needed Spatial Data Layers based on a just completed NWFSC spatial needs assessment;

· Develop urgently needed Research Monitoring and Evaluation Program Data Management capability;

· Provide Electronic access to currently inaccessible paper records for Columbia Estuarine Juvenile Data on the Web; 

· Access to and further automation of SWAM modeling tools;

· Develop and provide access to the NWFSC Genetic and Evolution database for users inside and outside the NWFSC.

Detailed Tasks

SDM Web with RPA Tracking Pilot.

The Salmon Data Management team has over the last 18 months built several prototypes to its approach to integrated information management.  It shows how data from different databases can be integrated in a web enabled environment using Oracle Application Portals, Oracle CASE tool technology and XML, how the information can be fully licensed with GIS technology and how groups of people working on common projects can maintain the entire records of their work in a single database.  The system is based on an easily scalable Oracle environment that can import and export data with multiple native formats such as SQL, Access or Excel spreadsheets or other file formats and database systems.  The system has been stood up and demonstrated and operates within the Center’s intranet. The next step is to make SDM web available both internally within the NWFSC and externally to NWFSC clients on the Internet. 

In practice, regardless of the capability of individual utilities, the benefits will not be realized unless the users can easily post, manage, understand, access and share data and information together with the related metadata.  To achieve this the Salmon Data Team has developed SDM Web, a sophisticated utility that links participants and documents to programs.  Entire sets of documents, email discussions, meeting reports, data, maps and images can be organized in a coherent project and people focused manner.  All of the data is searchable via ad-hoc query tools, and it all sits on a scalable Oracle database.  

In practice SDM Web can be used to manage multiple projects across or within agencies and divisions where all or part of the data can be shared.  SDM Web offers a utility that is similar to Lotus Notes with some critical differences.  It is far less expensive since it has been developed in-house with corporate software that was purchased through NMFS, and it accesses an Oracle object relational database which is a rich multi-media single table system that is more powerful and flexible than Lotus Notes.  Other products exist in the market place.  Future options should be open to investigating cost effective new technologies as we learn the success or failure of the existing systems to meet business requirements.

The SDM web effort offers considerable value to users.  Users do not have to purchase database software or maintain the database.  Users do not have to buy expensive front-end applications.  Users have the benefit of a common location for many types of data in many different formats.

When the backend database technologies are accessible through user-friendly web tools the power of information technology is extremely powerful.  

Use of SDM Web for an RPA Tracking Pilot

A major information management task in the region is the preparation of annual, three-year, 5 year and 8 year reports on the progress in reaching the goals identified in the 2000 FCRPS Biological Opinion.   There are some 198 Action Items, many of which have subcomponents.

Currently the Regional office of the NMFS works with the Action agencies to develop these reports with the data being assembled by each action agency on spreadsheets, which are then compiled and recompiled and eventually forwarded to the NMFS for overall coordination.  The problem is that there is no single location where all of the action agencies can contribute progress information and maintain the information in an online database.  The current task of assembling this information is difficult repetitive and time consuming.  A considerable amount of time spent in preparing and compiling and updating spreadsheets that are emailed between users. 

The proposal here is to offer an alternative to a single web enabled site for this work. SDM Web is a prototype that, with a small amount of modification can meet this need, providing a shared work environment for groups of users from different organizations and agencies who need to work on a common set of information.  SDM Web can maintain information in reports, spreadsheets and other formats in a single database.  All records relating to a project, in this case, the preparation of progress reports required under the 2000 FCRPS Biological Opinion could be maintained in a single shared web and GIS enabled repository.  Particular data sets or reports in the repository that are being developed by agency officials would be password protected.  

NWFSC Salmonid Database Management/Spatial Team.

SDM recently completed demonstration pilot data integration of the NWFSC salmonid database. Prior to this effort the data  (abundance series, age structure series, harvest series, hatchery fraction and artificial propagation) existed in many different locations and in many different formats.  None of the data was supported by a normalized logical data design.

The solution involved SDM consulting with users, developing and adopting design/development standards, and migrating the data to an Oracle 8i environment.  Lookup tables were incorporated a mechanism was developed to link the data to spatial data and metadata was developed. 

The proposal is to build the first production pilot and deploy it.  The production pilot will use personalized portal technology for each user or research team, which allows configuration according to the particular data use preferences.  It is expected that there will be immediate use of the system by 40 researchers within the NWFSC and approximately 200 users outside of the Center. 

GIS: Spatial Data layer Awareness and availability.

The work of the salmon researchers including those at the NWFSC increasingly involves the collection and analysis of spatially derived and spatially related data.  

Over the last 6 months a Spatial Data Team (SDT) at the NWFSC has identified and prioritized the spatial data needs for salmon related research at the NWFSC and prepared a preliminary report.  The report identified the need for more than 30 needed spatial data layers to be collected over an area encompassing Washington, Oregon, Idaho and Northern California and a strategy to get them.

High priority was given to:  Base layers that are used repeatedly by many researchers and Current high-priority research and analysis needs.  Clearly the base layers that are within the Columbia Basin are of particular importance to Salmon recovery efforts under the 2000 FCRPS Biological Opinion.

This proposal focuses on the layers within the Columbia Basin.  The next step is to research the current status of each of the needed Columbia Basin layers, and to develop a proposal to obtain the layers and make the data layers available. Since the information on the layers is spread across many different agencies and jurisdictions it is most efficient for one agency to take a lead in preparing the status information by establishing a cross agency reference team.  The NWFSC is proposing to lead in this task. 

Technology currently exists to ‘knit’ together sections of spatial data layers.  Therefore it is not necessary to assemble all data layers for all areas at the same time.  The longer-term goal is to assemble the needed layers for the Columbia Basin and make them accessible via the Internet for all users.  

Research, Monitoring and Evaluation Data Management

There have been numerous administrative and scientific calls for a comprehensive monitoring and evaluation (M&E) program to provide consistent, region-wide information about the status of salmon populations.  The 2000 Biological Opinion on the Federal Columbia River Power System requires the development and implementation of a coordinated monitoring and evaluation program.  (Actions 180-184, 188, 190, 191, 193, and 195-7).  

Monitoring the status and management of federally listed anadromous salmonids is a key part of the mandated recovery process in the Columbia River Basin.  Currently, the region lacks a comprehensive M&E plan. NMFS has a separate proposal to develop a comprehensive Status and Effectiveness Monitoring Program for Columbia Basin Listed Anadromous Salmonids.  

This proposal is to provide the information and data management necessary to support the proposed M&E plan development.  It is important.

“Information system development to support monitoring and evaluation is considered to be important.  “The best prospects for scientifically based natural resource management and listed species recovery depend strongly on information systems.  In particular, monitoring and evaluation data is of critical importance”
.

The core components of the proposed Comprehensive Monitoring and Evaluation plan are supported by definition of monitoring in the 2000 Biological Opinion on the Federal Columbia River Power System: (i) status monitoring of the populations and habitat, clearly a large-scale, integrative project that will occur across the entire watershed; (ii) evaluation of specific management actions, smaller-scale, local, experimental projects evaluating the direct impact of actions
. 

Proposal:

While the proposed comprehensive Monitoring and Evaluation development has two components the SDM team proposes a single information system development project to shadow the effort. 

Specifically the SDM team would evaluate the M&E needs and prototype a monitoring and evaluation information system.  

The architecture would function as a common repository for all monitoring and evaluation data.  It would not replace existing information collection agencies, but rather would function to consolidate monitoring and evaluation program data from multiple sources into a single web and GIS enabled environment.  The system would make it possible for researchers to query the data through a single portal and it would be modeled on the existing SDM prototype.   The SDM team has developed tools with this potential and has demonstrated a prototype using restoration data from the OWEB and PRISM databases.  Essentially the SDM effort involved the migration of the data to the SDM Oracle database and the web enablement of the data using SDM Web.  An important point to note here is that the OWEB and PRISM data bases are focused on restoration efforts, which is only a part of monitoring and evaluation data, and does not cover the full scope of the effort needed here.

The potential scope and scale of monitoring and evaluation data collection is daunting.  With the enormous temporal and spatial scales of the task (potentially across the geographical extent of salmonids and for decades) it is wise to begin with pilot programs and considerable user involvement. The SDM team rapid development approach to data management and analysis lends itself to scaled pilot projects.  

It is expected that needed data will come from existing programs, enhancements of new programs and new sources.  Since monitoring and evaluation decisions must be made on the statistical analysis of available data it is imperative that not only is the available data sound, but that it is collected and maintained in a structured and stable environment.  This important from both scientific and legal viewpoints because it is necessary for decision making agencies to be able to show the entire record of their decision making and track all data and versions of documents.

A current focus for NMFS efforts to develop a comprehensive monitoring and evaluation plan is on the Wenatchee River system.  In addition to NMFS agencies and organizations involved in this effort include the USF&WS, USFS, WDF&W, Chelan County PUD, Upper Columbia Salmon Recovery Board, WDOE, the NWPPC and the Upper Columbia Recovery Task Force.

The needs assessment would also look closely at the monitoring effort being undertaken in the John Day river system that involves the Bureau of Reclamation, the Oregon Department of fisheries and Wildlife, and the Oregon Department of Environmental Quality.  While M&E in the John Day is important the effort has not approached M&E from a standardized end-to-end data approach.  In this regard it is not only important to look at the assembly of data but to also look at data collection standards and protocols and an information system to manage these aspects. 

Columbia Estuarine Juvenile Data Recovery

An extensive archive of sampling data has been collected for juvenile salmonids in the Columbia estuary that is not available in electronic format but is (with the exception of some data sets) preserved in hand written cards
.  The studies began in the 1960’s and continue intermittently.  The lack of the data for use as a baseline for ongoing sampling efforts and for helping to form management decisions is severely limited.  In recent years representatives from other agencies have come to Point Adams and retrieved portions of the historic data.  The data includes length frequency, recapture, salmonid catch, and Pit-tag retrawling information.

The data that is in electronic formats is in DBase, Excel and Access.  There are also reports and manuscripts in WordStar and WordPerfect.  

This data is important as the NMFS and others focus more effort on understanding the ecology and effects of the estuarine and Columbia plume environments on salmon populations and recovery.   It is important to build the basis of understanding on the historic data and to provide a coherent database framework for capturing ongoing information in a systematic way and making it available over the Internet.

This element demonstrates a common problem in information system development.  How to benefit from historic but very difficult to access data and providing a mechanism for adding data.  

The SDM focus on this particular project is to produces real benefits for scientific research and salmon recovery efforts and for improving and demonstrating information system technology that can readily and economically be deployed in the region:

· Taking advantage of important, needed and already collected data;

· Making it accessible and web enabled;

· Providing an efficient and systematic way to additional data;

· Providing a searchable web and GIS enabled corporate repository for all information (reports, email, metadata, maps) about the data. 

· Linking the data to other databases, for example to the NWFSC salmonid database. 

SWAM Modeling Tools

SWAM is a series of spatial and statistical analyses that relate salmonid population counts (e.g., redd counts, adult counts, juvenile counts) at index sites in a particular basin to coarse-scale habitat characteristics derived from existing geospatial datalayers.  SWAM identifies large-scale habitat features (anthropogenic and natural) correlated with fish abundance in a given subbasin.  It provides a map of where the highest densities of fish in a particular basin are likely to occur, a series of ecological hypotheses about factors driving salmon abundances in a particular basin, and a list of important factors to control for when setting up monitoring projects or management experiments.

SWAM characterizes the relationship between habitat and salmon (Oncorhynchus spp.) populations in any given subbasin.  The response variable is a time series of spawner counts collected at numerous reaches in a given subbasin.  Predictive variables consist of habitat data characterized from geospatial datalayers of land use type (i.e., grazing, water diversions, logging, mining, urbanization), landscape characteristics (i.e., geology, topography, vegetation), and climatic conditions (i.e., air temperature, precipitation).  Consistent relationships between habitat and salmonid abundance over time are used to predict relative salmonid densities in areas of the basin that lack abundance data.

The Salmon Data Management team has worked with the model developer to produce an automated method for performing the spatial analysis required by the model. The spatial extension will produce several outputs, including points per unit area, area weighted mean, slope gradient threshold, stream reach channel gradient, stream reach network distance, and method for summarizing polygons, grids, and line data sets for an area of interest. The statistician will provide output format requirements for use in the SWAM model.
Genetic and Evolution Database

The NWFSC currently receive numerous requests for genetic data from the TRTs, and from other agencies working on salmon recovery.  Genetic and evolution data are particularly important because it forms the foundation of scientific knowledge defining ESUs and because genetics provides the ability to track not only discrete populations but also individual fish.  These data also has important applications in hatchery science because of the current need to create Hatchery and Genetics Management Plans.  This means that the NWFSC genetic and evolution database is being used more often by more users, a trend that is only expected to grow.

The end users of this database would primarily be:  salmon scientists inside and outside of the center working on salmon recovery, management, and conservation issues.

Proposal:  Develop a prototype data base system that can handle both the "raw" data that is generated by the genetics laboratories, and store sample data and processed genotype data that could be easily accessible to end users.  The database would be Web and GIS enabled for entry and extraction of data and contain sample and genotype information.  It is expected that the processed end user data would be updated initially on an annual basis but would.  Data subject to processing and current analysis would be separated from the processed data.   Typical data queries for the current data would include query by species, location, run time and other attributes.  Sample and genotype data would need to be available in different formats including maps of sample locations.  It would also be necessary to migrate data from the current Filemaker Pro and SQL Server databases into the SDM Oracle environment.

Overall SDM Methods:

For each of the tasks the SDM will apply all or part of its Rapid Application Development methodology with a stair step iterative process:

Stage I

· Awareness.  Involves detailed understanding of the problem as users experience it.

· Assessment.  Understanding the data, the amount of work involved in developing the application and the data migration.

· Preliminary Strategy/Analysis Design.

· Prototype and prototype testing

· GO/NO GO

Stage II

· Project plan

· Strategy, Analysis, Design

· Development/Documentation/Testing

Stage III

· Transition/ Training

· Deployment

· Maintenance

· Independent Validation and Verification

g. Facilities and equipment
The SDM team is located at the NWFSC Research Laboratory at Montlake, Seattle.  The center has recently developed an information system development facility within the Center. The SDM team has spent approximately $75,000 in the past year for the Development environment. The SDM team expects to spend another $100,000 for a production environment to deploy the applications built for internal and external users.  The facility is connected to the Internet via a T1 line to Sand Point and all servers are inside the firewall.  Only the web servers will be located in the DMZ for outside access via the Internet. 

SDM Development Environment

The development environment has been established using corporate software and hardware

Oracle 8.1.7 DBMS w/440 Gigs

Oracle 9iAS, Oracle Designer 6i

ESRI SDE and IMS Web Server 2/420 Gig of Raid 5 for GIS Spatial data

ESRI/ERDAS License Key Manager

SDM Staff Fileserver 340 Gigs at RAID 5

5 Dual P4 1.7 Ghz 1 Gig Workstations/servers

Network upgrades to 100MB LAN and 1 Gig Fiber

SDM Production environment 

The production environment will be based on multi-processor Intel Pentium 2.2 Ghz or better with 4 Gigs of system memory with 2 Terabytes of initial storage running MS 2000 Server software with both Apache and IIS.
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SUMMARY: 

Twenty-five years experience with government, corporate and not for profit organizations.  Experienced and skilled in information system, organizational and policy development, project management, writing, public speaking, fund-raising, economic analysis and work in multi-disciplinary environments.  

EDUCATION: 

Commonwealth Postgraduate Scholarship, Australian National University, 1979; MS. 1976 (Resource Management) and BS 1974 (Botany and Zoology) University of Canterbury, New Zealand.
EXPERIENCE:

July 2000 to present. Contractor to Northwest Fisheries Science Center for the Columbia Basin Cooperative Information System Development Project.  Member of project team.

97 to present.  Contract Project Coordinator to Northwest Fisheries Science Center’s (NWFSC) Electronic Fish Catch Logbook Project involving the development of an at-sea reporting technology and web-site and Oracle database for fishermen, processors and resource managers.

1995 to present. Facilitator for strategic planning and other workshops for: Skagit Valley College Board of Trustees, Skagit College Foundation Board,  Skagit Farm Bureau, Skagitonians to Preserve Farmland, Community Design Exchange and others.

1993. Consultant, Washington State Department of Ecology, Olympia. Reviewed state wetland permitting process and staff roles.  

1992.  Program Manager for Governor’s Transition Team “Ethics in Government” and "Efficiency and Effectiveness in Government”.  

1991-92.  Scientist, Washington State Department of Ecology, Olympia, WA.  Developed Washington State Wetlands Rating System. 

1990.  Program Manager, Puget Sound Water Quality Authority, Seattle, WA.  Authored of Wetlands Program for the Puget Sound Water Quality Plan.  

1988-89.  Developer and Trainer, Catalyst Consulting Team, Santa Cruz, CA.  Completed team training for Corporate clients.

1980-87.  Project Manager, Department of Environment and Planning, Sydney, Australia. Senior Advisor on state water resource management policy and forestry policy.

1976-77.  Project Manager –Scientist, Canberra College of Advanced Education, Canberra Australia. Completed nutrient budget for urban lake system.

1976.  Regional Planner, Ministry of Works and Development, Christchurch, New Zealand.  Evaluated regional development, environment and economic impacts.

Reports and examples of writing are available on request.

VIMAL K NAIR

INTRODUCTION

Information Technology professional with 12 years of experience in Oracle Database Design, System Architecture, Software development, Implementation, trouble shooting, Performance tuning, Database Administration, Software Installation and Configuration and Data Migration. Experience with most recent version of Oracle Database, Design and development tools. 
EXPERIENCE

Computer Skills:
Hardware:
IBM PC’s and compatibles, RS/6000, Unisys U6000, Pyramid Nile, Altos-4500, HP-9000, Sun, Sequent

Operating Systems:
Unix, AIX, Solaris, Windows NT/2000, 98 and 95 

Databases:
Oracle8i, Oracle 7.x and 6.0, SQL Server 

Development Tools:
PL/SQL, SQL Plus, Developer/2000, Oracle Developer( Forms & Reports), Oracle Applications, Business Objects, Oracle9iAS & Oracle Portal Technology, PSP, JSP, HTML

Case Tools
Designer/2000, Oracle Designer, Erwin

Web Server
Oracle9iAS


Configuration 
ClearCase, TrueChange, RCS

Management Tools

EXPERIENCE HIGHLIGHTS


FRANK-ORTH ASSOCIATES (Feb 2002 to Present)


· Northwest Fisheries Science Center

Working as System designer / developer on the TRT status review project. Scientists will use this system to add, modify and analyze different time series data (Abundance, Harvest, Hatchery Fraction, Age Structure) and ArtProp data to produce the Status review reports. This system will support all type of ad-hoc query reporting requirements, different data exchange mechanisms, produce analysis reports with graphs, charts etc. complete integration with spatial data to support spatial queries.

BEST Consulting (Aug 1996 to Dec 2001)

· The Boeing Company(Jan 2001 to Present)

· Working as DBA/Technical Lead on a highly complex design package called Unified Electronic Interface Control.  Boeing engineers use this software to define the electrical and signal interfaces between electronic and electrical equipment’s in flight control system.  The Approved Data set maintained by the application were the contractual specifications for interface signals that Boeing provided to equipment suppliers, Simulator manufactures, Test Equipment manufactures etc. This application will be used in all existing commercial airplane programs and future airplane programs. 

· Captura Software( June 2000 to Nov 2000)

· Worked as DBA and Ddatabase Design Engineer 

Job Responsibilities

· Installation and configuration of Development & Test Databases

· Formulated backup and recovery, migration and upgrade strategies for Captura’s development and test database and for their customers’ production databases.

· Performed technical support for other developers .

· Developed Database procedures, functions, database triggers for the application using PL/SQL

· Performance tuning of  Database procedures & Database.

· Supported worldwide customers to resolve complex database issues which Captura’s support team could not resolve.

· Developed tools for Capturing Custom Index Information before application upgrade and re-creating the custom indexes required automatically.

· Vodafone Airtouch/ Verizon Communications(March 1999 to April 2000)

· Worked  DBA and Database Design Engineer on a highly complex cell site design application, NEOSYS, which was used to create and maintain cell sites, propose new sites in cellular markets,  link and maintain switches, transmitters, amplifiers, antennas, repeaters, and splitters.

· The Boeing Company(July 1997 to February 1999)

· Worked as DBA/Technical Lead on a highly complex design package called ICD98, interface control document.  Boeing engineers used this software to define the electrical and signal interfaces between line replaceable units in an airplane.  The reports generated by the application were the contractual specifications for interface signals that Boeing provided to equipment suppliers.  This application was used in all commercial airplane programs, 737, 747, 757, 767, and 777.

· The Boeing Company (August 1996 to June 1997)

· Worked as DBA/Technical Lead on a highly complex data-analyzing package called MMMS96, Maintenance Message Monitoring System.

· This package was developed for accessing 777 central maintenance computer airline in-service present leg fault data and fault history.  The main objective of this system was to provide efficient and user-friendly tool for Boeing system engineers to analyze the system faults, which occurred on in-service customer airplane.

Mastech Corporation (Nov 1994 to July 1996)

(    Oxford Health Plans, CT (November 1994 to July 1996)

· Worked as Software Engineer on an integrated health care management system.

· This was developed for Oxford Health Plans, one of the leading insurance companies in the United States.

· Involved in the computerization of the entire company’s operations, from sending proposals to customers, enrolling members, billing, processing claims, and enrolling providers.

· Assisted with the migration of data from Pick Basic-based system.

· Utilized CASE methodology throughout the project.

Oman Computer Services(February 1993 to October 1994)

· Ministry of Education, Sultanate of Oman, Library information management system

· Involved in the requirement analysis, study, design, and development of the system.

· This system was developed for the complete automation of all libraries in schools and colleges.

· Automated the process of getting suggestions from students about required books, approval of the suggestions, purchase, book issue, return, renewal, and reservation.

· Ministry of Interior, Emigration clearance system
· Involved in the study, design, preparation of program specifications, and development of the system.  The system automated the various activities of this ministry, for example, passports, road permits to neighboring countries, marriage registration, and processing of citizenship applications.

· Ministry of Finance and Economy, The taxation computer system:

· Involved in the preparation of program specification and development of the system.  TCS was a comprehensive multi-user system that covered all activities of company taxation handled by various departments.  For example, receipt of provisional and annual returns of income from companies, sent notices and reminders, assessing the taxable income of the companies, keeping track of taxation status of companies, and so on.  The main objectives of TCS were to adjust losses and compute exact and precise tax liability.

· Ministry of Education

· Developed and implemented the planning management system:

· Computerized the entire functions of the educational planning department.

· Royal Oman Police

· Developed a stock control and purchase system.  The objective of the system was to provide on-line information of inventory of items, maintaining inventory of items at several warehouses and purchase of items from various vendors.  This system provided valuable MIS reports aimed at keeping inventory low without affecting business and up to date vendor information.

SONATA Software, INDIA (July 1992 to February 1993)
· Management information and project monitoring

· As a Software Engineer involved in the study, design, development, and implementation of the system for internal use of Sonata.  The system provided valuable information about future man power requirements, progress of overseas projects, invoice payment details of overseas clients, employee information like insurance, loan recovery, and so on.

· Automatic downsizing

· Worked with a group to develop a tool to convert an existing application from CICS, DB2, and COBOL to an Oracle environment.

· Involved in the development of hotel management system in Oracle, which was used for checking the correctness of the tool output.  The tool was capable of converting screen-handling programs in COBOL to inputs in Oracle.

SunTec Corporation, INDIA (January 1990 to July 1992)

· Online cash counter accounting

· Involved in the study, design, development, and implementation of the system for the Department of Transportation, Government of India.  The objective of the system was to account the payments received in cash counter and issue receipts.  This system was capable of handling telephone bill payments, demand note payments, and various types of voucher payments.

· Commercial information system

· Involved in the development of this system for the Department of Telecommunications, Government of India.  The system provided the facilities for registration of new telephone applications, demand note issues, feasibility studies, cable pair information, waiting list statistics, and other valuable reports for decision making.

· Telephone revenue and accounting system(Transaction Business Management System   TBMS)

· Involved in the development of data entry forms, reports, Pro COBOL program for error checking between first entry and second entry of critical data for billing, bill processing and printing, sub-ledger review, duplicate bill issue, and so on.  The different modules of the system were trunk module, local call, phonograms, international trunk, bill processing, payments etc.

· This product has over 250 installations worldwide , more information can be found at

http://www.suntecgroup.com/sg/index.html

· Payroll and purchase monitoring system

· Developed this system for the Office of Technology Park, Government of India.  This system was capable of issuing pay slips and handling purchase of office stationary items from quotation processing to payments.

EDUCATION/ACCREDITATION
Diploma
Post Graduate Diploma


Computer Science and Applications


Kerala University, INDIA

MS
Physics


Mahatma Gandhi University,INDIA

BS
Physics

Jeffrey W. Cowen

2301 Salt Wind Way

Mount Pleasant, SC 29466

843-216-1620

jcowen2@prodigy.net
CAREER OBJECTIVE: maintain an expert skill level in GIS technologies, in order to provide better decision-making tools.

EDUCATION: 

MS Geography, University of North Carolina at Charlotte 1993


Thesis: A New Method for Calculating Slope Length

B.A History, Clemson University, Clemson, SC 1991

GEOGRAPHIC INFORMATION SYSTEMS SOFTWARE SKILLS:
Arc/Info, GRID, TIN, ArcView GIS, Spatial Analyst, MapObjects, ESRI Internet Map Server technology, ERDAS

PROGRAMMING SKILLS:
Visual Basic, Avenue, AML, JavaScript, HTML

PROFESSIONAL TRAINING COURES: What’s New in Arc/Info 8.0, Advanced Arc/Info, Cell Based Modeling with GRID, ArcView, Programming in Avenue, Programming ActiveX Components in Visual Basic, Instructor Training

TEACHING EXPERIENCE:
ESRI certified Avenue and ArcView instructor since 1998

WORK EXPERIENCE:

GIS Analyst and application developer, Oceanic and Atmospheric Administration, Northwest Fisheries Science Center, Seattle WA (July 2001 – Present)

· Program interactive ArcView extension for summarizing data to be used in Salmonid Watershed Analysis Model
· Develop Internet Map Server applications using ArcIMS to show spatial relationship to salmon data from OWEB and PRISM databases
· Develop methodology and applications for creating spatial relationships for the NWFSC Salmonid Database 
Lead GIS application developer, National Oceanic and Atmospheric Administration, Coastal Services Center, Charleston SC (1998 – July 2001)

· Program interactive ArcView and Visual Basic model to evaluate the relative significance of wetland systems

· Create ArcView scripts and extensions and Visual Basic interfaces

· Develop Internet Map Server applications, focusing on MapObjects IMS applications and more recently ArcIMS

· Train and consult users in GIS technical software 

Technology Planning and Management Corporation, on site Spatial Data Specialist for the NOAA Coastal Services Center, Charleston SC (July 1995 – 1998)

· Developed GIS applications, focusing on ArcView scripts and extensions

· Developed Internet Map Server application, focusing on MapObjects IMS  

Environmental Systems Research Institute Technical Support Analyst, Redlands, CA (September 1993 - July 1995)

· Supported clients in all areas of the Arc/Info software package with emphasis in GRID, TIN, Image Integrator, Data Translators, and ArcView

· Developed applications with AML and Avenue 

· Resolved data conversion problems

· Researched software bugs and Created technical documentation

Graduate School Internships:

· City of Charlotte North Carolina, Department of Engineering (spring 1993)

· Environmental Systems Research Institute (summer 1992) Charlotte, NC

· Urban Institute at UNCC (fall 1991)

AWARDS:
· First place 1997 ESRI User Conference: MapObjects Application Competition

· Second Place 1997 ESRI User Conference: Avenue Application Competition

· Third place 1996 ESRI User Conference: Avenue Application Competition

PUBLICATIONS and PRESENTATIONS
A Proposed Method for Calculating the LS Factor for Use with the USLE in a GRID-Based Environment, Proceedings, 1993 ESRI Users Conference

Bringing the Ecological Characterization of Otter Island, South Carolina Prototype to the World Wide Web, Proceedings, 1997 ESRI User Conference

Making NOAA Nautical Charts ArcView Accessible, Proceedings, 1998 ESRI User Conference

Using MapObjects to go from ArcView to the Internet in 15 Minutes, Proceedings, 1999 ESRI User Conference

South Carolina Coastal Region Evaluation of Wetland Significance, Proceedings, 2000 ESRI User Conference

Brendan Sylvander

Brendan.sylvander@noaa.gov
Education 

· MS, Oceanography, Oregon State University, Corvallis, OR, February, 1998. Major in Marine Geology, integrated minor emphasizing use of GIS in the Geosciences. Thesis title: "The Southeast Indian Ridge: H20 Contents of MORB Glasses and Chemical Effects of Propagating Rifts." Coursework in computer cartography, GIS, and GIS in the Geosciences. Worked on converting Generic Mapping Tools (GMT—a script based UNIX mapping system) grids into Arc/Info grids, resulting in publication of a paper: 

· Wright, D.J., Wood, R., Sylvander, B., “ArcGMT: A suite of tools for conversion between Arc/INFO and Generic Mapping Tools (GMT)”, Computers and     Geosciences, 24(8):737-744, 1998.
· BA, Geology, Macalester College, St. Paul, MN, May, 1993.

· Honorable Mention, National Science Foundation Graduate Research Fellowship Competition 

· Honorable Mention, Outstanding Student Paper Evaluation, American Geophysical Union National Meeting, for "H2O contents of 210 MORB glasses from the Southeast Indian Ridge, 88° E to 118° E" 

Employment 

· November 2000 - Present: GIS Coordinator, NOAA National Marine Fisheries Service, Northwest Fisheries Science Center 

· Establish procedures and assist in the identification, organization, and documentation (e.g. metadata) of existing data sets to facilitate access by more Center staff and external users.

· Coordinate and implement standards for geospatial data collection and maintenance, appropriate to Center needs. Identify geospatial data gaps and assist in filling them. Provide the means to geographically reference, analyze, and display data to better understand spatial distributions and relationships.

· Provide support for geospatial modeling and analytical processes that will aid in the use of data for internal and external decision making.

· Establish mechanisms for quality assurance and verification of Center geospatial data resources.

· Provide programming expertise, as necessary, to support the integration and use of Center geospatial and tabular data resources using VisualBasic, VisualBasicScript, ActiveServerPages, PL/SQL, and Oracle 9iAS (Portals)

· January 1993 – July 2001: Free-lance GIS Application Programming, Web and Publication Design 

· Design and program an interactive query-based GIS web sites. Design and produce business identities (logos, newsletters, letterhead, fax sheets, business cards, and web sites) and other publications. Examples available on request.

· October 1998 – August 2000: GIS Data Professional/Application and Web Designer, Wisconsin Department of Commerce

· Develop and prepare GIS data layers related to brownfields for public use on the web via the Department's web page.

· Design, develop and program interactive, query-based internet mapping application using Visual Basic (6.0), MapObjects (2.0), MapObjects IMS, html, and JavaScript, for marketing brownfields to potential redevelopers. 

· Administer and maintain map server.

· Provide ongoing support for GIS systems development and technical assistance to users in the department. Examine GIS data sources and process geographic or remote sensing data into relational data structures. Define geoprocessing procedures for GIS spatial data, implement spatial data integration, and incorporate quality assurance and control techniques. Coordinate and work with state agencies and other information sources. Direct the work of other IS staff in the function of a GIS Data production environment.

· Produce maps and perform spatial analyses

· Responsible for design of top two levels of Department of Commerce web site and design and maintenance of the Community Development Division web pages.

· Design and oversee production of Commerce Brownfields Grant Program Annual Reports.

· Use, maintain, and support NovaJet plotter, Trimble GPS equipment, digital and analog camera equipment, and various accompanying software packages.

· January 1998 - August 1998: GIS Technician, Oregon State University Research Forests 

· UNIX Arc/Info, NT ArcView and extensions: produced maps from existing coverages using AML programming, updated geographic features and attributes in ArcEdit, constructed coverages from GPS data, performed some field work ground-truthing spatial data, updated data dictionary for all coverages and maps, redesigned all web pages. 

· September 1994 - January 1998: Graduate Research Assistant, Oregon State University 

· Worked with Dr. David Christie while pursuing a master's degree in marine geology. Work included rock analysis by electron microprobe and inductively-coupled plasma mass-spectrometer (ICP-MS), data management and presentation, and extensive thought and discussion sessions. Completed several cartography and GIS theory courses.

Training and Professional Development

· Advanced ArcObjects Component Development with Visual Basic 6.0. NOAA Coastal Services Center, Charleston, SC. Completed 24 hours ESRI certified classroom instruction, January, 2002

· Advanced ArcSDE for Oracle, ESRI Northwest Regional Office, Olympia, WA. Completed 40 hours ESRI certified classroom instruction, March, 2001

· Northwest Salmonid Recovery Conference, Seattle, WA. Attended five day seminar, received 2.5 continuing education credits, October, 2001.

· Purchasing agent training, Seattle, WA. Completed 16 hours training June, 2001

· Attended Coastal Geotools ’01, NOAA Coastal Services Center, Charleston, SC, January, 2001.

· Attended ESRI International Users Conference, San Diego, CA, July, 2001

Skills 

· Basic network maintenance

· Basic NT/2000 System administration

· PC hardware administration

· Software: Macintosh, PC, and UNIX environments, including applications for computer mapping (GMT, Arc/Info 8.x including ARCEDIT, ARCPLOT, and GRID modules, ArcView 8.x and 3.x), spreadsheets, word processing, graphics (Photoshop, Illustrator), desktop publishing (PageMaker)

· Programming: HTML, Visual Basic, VBA, VBScript, JavaScript, ASP, MapObjects, AML, PL/SQL

· Excellent writing and communication skills, including editing, proof reading, and public and media relations

· Extremely comfortable working with people in a group environment to solve problems and finish projects

· Self motivated: self-employed graphic, publication, and application designer

· Avid photographer with black and white darkroom experience

· Accomplished Ultimate player

References

Available on Request

Steve McCann

	Functional summary
	Metadata Specialist Responsible for maintaining metadata standards for spatial data. Responsible for designing, building and maintaining catalog and online access to NWFSC documents. Responsible for testing and populating SDM website.

	Employment
	2000 - 2001
Amazon.com
Seattle, WA

Assistant Product Marketing Manager

· Responsible for promoting partner companies to Amazon.com’s database of registered users. Responsible for identifying through data mining customer contacts based on partner needs. 

1997- 2000
Quokka Sports / MountainZone.com
Seattle, WA

Relationship Marketing Manager

Responsible for promoting content and commerce to database of registered users. Responsible for registered user database.

1997 - 1997
Network Commerce, Inc.
Seattle, WA

Community Marketing Manager

Responsible for promoting content and commerce to database of registered users. Responsible for registered user database.

1996- 1997
AtOnce Software, Inc.
Seattle, WA

Operations Analyst

Responsible for reporting on database/business operations. Responsible for maintaining, and reporting on, website usage tracking.

	Education
	2001 - Present
University of Washington
Seattle, WA

Master of Library and Information Science (in progess)
1988 - 1992
Montana State University
Bozeman, MT

Literature in English

	Professional memberships
	· American Library Association

· American Society for Information Science and Technology

	References
	References available upon request


Richard Kang’s OF-612 Resume is attached.
� Draft Mainstem/Systemwide Province Stock Assessment Summary- Guidelines for Conducting Population and Environmental Status Monitoring (February 22, 2002) 


� Dr. Christopher E. Jordan and Dr. Stephen L. Katz, National Marine Fisheries Service, Northwest Fisheries Science Center, 2725 Montlake Blvd. E. Seattle, WA 98112 04/02/01 Draft Proposal to Bonneville Power Administration





� Memorandum from Richard Ledgerwood, Fisheries Research Biologist, NWFSC to Richard Kang Supervisory Computer Specialist NWFSC dated April 1st 2002.
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