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Introduction
The StreamNet Project is a cooperative data management and dissemination project for fish related data in the Columbia River Basin and the Pacific Northwest.  It is funded through the Fish and Wildlife Program (FWP) of the Northwest Power and Conservation Council (NPCC) on funding from the Bonneville Power Administration (BPA).  The project is administered by the Pacific States Marine Fisheries Commission (PSMFC).  This report summarizes the organization and operation of the project.  The project has operated under this general format since it was created in 1995 through combination of the Northwest Environmental Database and the Coordinated Information System.  An overview of the project’s history since the beginning of its precursor projects in 1984 is available in a document titled “A brief history of the StreamNet Project” (Allen, 2000), which is available at the StreamNet Reports and Publications page at http://www.streamnet.org/about-sn/project_management.html in the Briefing Papers section.
Organization
Since StreamNet focuses on fish related data collected largely by the state, federal and some tribal fisheries management agencies, and because the agencies are independent and manage separate data systems in disparate ways, StreamNet provides internal assistance with data access and standardization directly within the agencies.  The project is organized on two levels, with a “Regional” component composed of a small centralized staff housed at PSMFC and six partner projects housed within the four state fisheries agencies (WDFW, ODFW, IDFG and MFWP), the US Fish and Wildlife Service (FWS), and the Columbia River Intertribal Fish Commission (CRITFC).  Three quarters of the project’s resources are expended within the partner agencies.
The project is overseen by the StreamNet Steering Committee (SC), which is composed of the StreamNet project leaders within each of the partner agencies.  The Project Manager at PSMFC chairs the SC meetings.  The BPA Contract Officer’s Technical Representative (COTR) attends and contributes to discussions in the meetings, but is not a formal member of the committee.  The SC members serve to represent the interests of their respective agencies and to provide overall project guidance.  The SC also serves as a management team for the project.

Organization of the Regional project
The StreamNet regional staff consists of the Program Manager and four specialists (Table 1).  The group functions as a team with each providing individual kinds of expertise in collaboration to address mutual problems and products.
Table 1.  Regional StreamNet staff at PSMFC

	Position
	Function

	Program Manager
	Manage the StreamNet project, chair the Steering Committee, coordinate with regional entities re. data management

	Database Manager
	Maintain the regional scale database management system; load, QA and manage all data in the regional database; develop custom database queries

	Programmer
	Program for web delivery of data, manage and update the tabular data query system, provide technical assistance to partners

	Biologist
	Interface with data users to answer questions and fill data needs, aid interpretation of data, manage the data exchange formats among partners

	GIS Specialist
	Manage the GIS system and base layers, manage GIS format data, provide for dissemination of data via interactive online mapping applications


Organization in Partner Agencies
The StreamNet project provides support to partner agencies through subcontracts.  Staff members are hired by each agency to manage the agency’s portion of the project, acquire data from within the agency and other appropriate agencies in the geographic area, maintain and manage the data, georeference the data, convert the data to the regionally consistent format referred to as the Data Exchange Format (DEF), and exchange the data to the Regional database at PSMFC.  The StreamNet projects in the partner agencies also serve to assist and support data management and data system development within their agencies.  The project in CRITFC also manages the StreamNet Library, which catalogs, stores and provides access to source references for the data in the StreamNet database, and provides full library services related to fish and wildlife in the Pacific Northwest (PNW).  The operation of the project in each partner agency is more fully described below.

Operations
The immediate goals and objectives for the StreamNet Project are outlined in “A Strategic Plan and Vision for StreamNet” (Schmidt, et. al., 2006), available at ftp://ftp.streamnet.org/pub/streamnet/projman_files/StreamNet_Vision-Strategic_Plan2006.pdf.  As described in the plan, a primary philosophy of the project is to maintain complete objectivity by providing unbiased delivery of scientifically credible data without comment, analysis or recommendation.  This section describes the operation of Regional StreamNet to achieve the project’s goals.  Operation of the project in its partner agencies is described individually, later in this document.
Functions

Regional StreamNet performs a variety of operational functions:
1. Administration of the project at the regional scale

The Regional portion of StreamNet works in a collaborative manner to administer the entire project, including subcontracting with the partner agencies.  The Region is responsible for contracting, budgeting and reporting with BPA, and managing all project activities to ensure that the annual work statement is accomplished.  Overall project guidance is provided by the StreamNet Steering Committee through quarterly meetings and through collaborative development of the annual work statement to set objectives and priorities.
2. Data repository functions (database management)

Tabular fishery data are submitted to the Region in database form by StreamNet compilers in the partner agencies.  Once validated, the data are appended to or compared and updated to existing data residing in a SQL Server database.   Records are then created to georeference location codes used in data tables to aide retrieval by location criteria such as state, county, hydrologic unit, stream, province, subbasin and region.  Maintenance of the data includes adoption of periodic structural changes in the database schema, defining referential integrity between related tables, building keys, indexes and views to facilitate retrieval, and writing scripts and stored procedures to analyze and standardize data submitted over time in differing formats.

3. QA


Data submitted to the regional StreamNet data repository are first validated for compliance with the official StreamNet data exchange format regarding field structure, data types, required field values and use of established codes and conventions.  In addition, logical checks are made to date and coordinate ranges to assure data quality, and queries are run to isolate and remove archaic or redundant data.  Any errors or needed corrections are provided back to the source agency to allow update of the original data.  Finally, data are made available to the online database query system for dissemination.
4. Data dissemination


StreamNet data are made available for access in tabular format through the StreamNet website (www.streamnet.org) via a web based query system, and by downloading ASCII text and Access database files, as well as other media in response to customized requests.  The data can be obtained in their entirety, as individual data tables, or sorted to individual specifications.  The online data query system also allows users to summarize and graph the tabular data.  Data are easily downloaded at any level of detail for use and analysis in the users’ own spreadsheet or database programs.
5. GIS

Geographic Information System technology is used by StreamNet in several ways.  Some data are by their nature geographic, such as fish species distribution, and all such data are depicted in GIS formats.  Tabular fisheries data result from sampling in specific locations, so georeferencing is added to the tabular database so that the data can be queried by location as well as data type or species, and can be mapped when appropriate.  StreamNet data with geographic components are disseminated over the Internet via several interactive map applications that also link directly to the tabular database system.  All StreamNet GIS data layers are made available for download with metadata through the StreamNet website.
6. Data services/responses

StreamNet provides a variety of data related services, including direct response to individual data requests, assistance with database design, data system development, data entry tool development, custom data development, and storage and dissemination of non-standardized data sets.
7. Coordination

Regional StreamNet coordinates with a number of other projects and programs to work toward improved coordination of data management throughout the basin.  For example, the Program Manager participates on the steering committees for the Northwest Environmental Data-network (NED) and the Pacific Northwest Aquatic Monitoring Partnership to promote and support regional data sharing.  StreamNet also has contributed significant effort to the Collaborative Systemwide Monitoring and Evaluation Project (CSMEP) under the Columbia Basin Fish and Wildlife Authority (CBFWA) to provide assistance with inventory of existing data related to salmonid populations.  Additional coordination includes interaction with the NPCC, NOAA Fisheries, and other entities working with fish related data in the PNW, such as Ecotrust, Defenders of Wildlife and other non-profit organizations.
Data Flow
The data StreamNet obtains and disseminates originate in the region’s independent state, federal and tribal fisheries management agencies.  The data in many cases result from long term, ongoing sampling programs that were designed to meet the individual agencies’ internal management and research needs.  In general, the sampling was not designed to be shared or used at a broader scale.  There is little standardization between the agencies in terms of data collection (field sampling) or data management (definition, coding, etc.)  
Because there is significant value for wider use of the data that already exist, StreamNet works through its partner agencies to acquire and regionally standardize specific types of data so that the data are equivalent across agency lines.  The data are made available to all, along with references that document the origin and meaning of the data.

Projects like NED, PNAMP and CSMEP will hopefully lead to improvements in consistency of monitoring and data management in the future, and StreamNet is participating in those efforts and will adjust its program as data collection and standardization change.  StreamNet supports and promotes the concept that regional data sharing will be easier and more effective if the agencies adopt more standardized approaches to sampling and data management and develop stronger internal database systems.  Until the agencies develop internal capabilities to disseminate consistent (standardized) data directly over the Internet, however, a warehouse approach to regional management and dissemination of fish data will remain the most effective and least costly approach.

Regional StreamNet Staffing
Within the Regional portion of StreamNet, the staff members perform specialized functions that in total encompass the operational functions described above.  By having one specialist in each discipline, the project is able to assemble the appropriate expertise to address almost any request or function.
1. Program Manager.  The program manager performs primarily administrative functions for the project, including planning, writing, contracting, budgeting, supervision, coordination and facilitation.  The current manager is a fisheries biologist with significant experience with program administration but also has significant experience working with computerized data management.  That combination of experience is useful in collaborating with biologists / managers and IT specialists in relation to data management.

2. Database Manager.  The Regional Data Manager acquires and administers secure, efficient database servers and relational database management system software for the project and designs database structures.  This individual transforms, validates, loads and maintains tabular fishery data submitted by StreamNet compilers in state, federal and tribal fish & wildlife management agencies.  The position is also responsible for posting StreamNet data for access by users of the World Wide Web via a web based query system, and by downloading ASCII text and Access database files.
3. Programmer.  The programmer creates and maintains the web site and data query applications that make StreamNet data and information available via the Internet. This person is responsible for maintaining the system software (updates, security, logs) as well as creating new applications and modifying existing applications as needed. A key responsibility of this position is ensuring that the web-based data query system is always available and serving the latest data. Other duties include working with StreamNet participants and agencies to create better ways to exchange data.

4. Biologist.  The biologist functions as a nexus between the computer specialists and biologists on the project and among data users.  This person leads and coordinates development of data exchange standards for the various data types and ensures the standards are implemented correctly from data creation through delivery via the StreamNet Internet site.  This is the main person responding to special requests from users.  The biologist participates in regional data-sharing efforts, occasionally assists the Program Manager with administrative tasks, and leads and supervises some special projects.
5. GIS Specialist.  The Regional GIS Specialist manages regional level GIS activities for the StreamNet project including the development, maintenance, documentation and dissemination of spatial information.  This involves integrating regional spatial data from diverse sources, developing spatial data standards, and coordinating the flow of spatial data from partner agencies.  The position works closely with the regional Data Manager and Programmer to coordinate the maintenance and enhancement of the project’s spatially enabled query system and interactive mapping applications.  This position is responsible for administration of the mapping applications and GIS database servers and is the project’s point of contact for users seeking assistance with spatial data.
Infrastructure

The StreamNet Project operates primarily in a Windows environment.  PSMFC and each partner project maintain a system of servers and databases to assure secure storage and smooth flow of data from the partner agencies to the central database and out to data users.  The Regional StreamNet IT infrastructure is composed of several networked job-specific server components that store data, host the StreamNet web site, serve mapping applications, and run the online web data query system (Table 2).  Staff members work on desktop computers with Windows operating systems, MS office, and software specific to their expertise.  Offsite tape backup of data and systems, email, Internet access, some Web design, and LAN services are provided by the PSMFC Computer Center.
Table 2.  Hardware and software used to manage data at the Regional StreamNet project.

	Server and function
	Software

	Database server.  Five year old quad processor Gateway with large storage capacity.  All non-spatial tabular data are housed on this system.
	Windows 2000 Server, Microsoft SQL Server 2000

	Web server.  Dual processor Dell, responsible for hosting the main StreamNet web site and the web data query application as well as several internal and external web-based tools that facilitate cooperation and communication.
	Apache 2 series web server software on Windows 2000, Cold Fusion MX as the server-side scripting environment

	Mapping applications.  Dual processor Dell, performs all the map-based StreamNet applications. All mapping applications connect to the GIS database server.
	Windows 2003 server. The core software application is ESRI ArcIMS version 9.1. Microsoft IIS 6, Apache Tomcat 4.1 as a JavaScript processor

	GIS database. Dual processor Dell system with very large storage capacity, stores and indexes all spatial GIS data that are used by the map-based applications, and is the key to map application performance.
	Windows 2003, ESRI ArcSDE 9.1 and Microsoft SQL Server 2000.


Budget
The 2006 StreamNet budget is composed primarily (82%) of personnel costs.  Nearly ¾ of the budget is subcontracted to the partner agencies for acquisition, georeferencing, standardization and submission of data and operation of the StreamNet Library.

Region at PSMFC

Personnel

448,729

Travel

3,833

Supplies and Services

101,471

Indirect costs

83,105

Total PSMFC

637,138


Subcontracts 

1,592,054


Subcontract admin.

31,841


Total, subcontracts

1,623,895

StreamNet Project total

$2,261,033
Cooperating Projects
Organization and specific functions differ somewhat among the StreamNet project participants in the partner agencies.  Each project is described in more detail below.

Columbia River Intertribal Fish Commission
Organization of StreamNet within CRITFC 

The CRITFC portion of the StreamNet project is located in the Fishery Science Department, which is responsible for providing technical services and conducting RM&E projects in support of tribal and regional efforts to rebuild anadromous fish populations in the Columbia Basin. 
StreamNet Library 

The CRITFC’s primary function is to develop and operate the StreamNet Library. This Library is a key source of institutional memory for fish and wildlife management and research in the Columbia Basin. The primary functions of the Library are 1) archiving technical documents directly related to the StreamNet databases, and 2) providing special research library collections and services focused on topics relevant to the NPCC Fish and Wildlife Program. 

All of the primary data in the StreamNet databases include a link to reference documents. These (largely) technical reports describe how data were collected and interpreted and are maintained by the StreamNet Library. Technical reports go beyond metadata, usually describing methods of data collection and discussing data interpretation and limitations. So far as we know, this is a unique feature of StreamNet and allows users a depth of understanding unavailable with other natural resource databases. StreamNet data providers submit database reference documents to the Library when they update the StreamNet databases. Library staff then catalog the documents, maintaining standard Library of Congress catalog information as well as a “ref ID” number linking the material to the databases.

The StreamNet Library also provides the resources of a special research library to the NPCC, fish and wildlife managers, NGOs, consultants, and the general public. The Library maintains subscriptions to key technical journals and maintains a collection (presently about 60,000 items) of books and other material related to fish and wildlife resources in the Columbia Basin. The Library places special emphasis on collecting grey literature (largely agency technical reports) that is often unavailable through other sources. 

The Library expands the collection through acquisition of agency reports, donations from individuals and agencies, direct purchase, and exchanges of duplicate material with other libraries. All material in the regular collection is cataloged according to Library of Congress standards. This catalog is searchable using the Internet.

Library Services 

Library staff provides a full suite of library services to the region, including reference and referral assistance, inter-library loans, and a variety of delivery options, including electronic access. The Library typically handles 800 – 1,200 requests for assistance annually, in addition to on-site use of the collection. So far this fiscal year, requests for services have come from colleges (24%), various Basin tribes (22%), consultants (18%), CRITFC staff (15%), state and federal agencies (11%), and other users (10%), plus on-site visitors. Staff has received no serious complaints about their services, and in one case an unsolicited compliment (Attachment 1).
Database Services 

The CRITFC Database Programmer maintains a few trends annually, including mainstem adult fish dam counts, age composition of salmon returns, and escapements and smolt production in the Yakima River. Past funding levels have not supported a significant role for the CRITFC or individual tribes in regional database management activities. We are asking for additional funds in the FY07-09 proposal to begin contributing more tribal data to regional databases
CRITFC StreamNet Staffing

CRITFC StreamNet activities are conducted by approximately 3.4 full-time equivalent personnel. Most staff is devoted to operation and development of the StreamNet Library. Less than one-third of an FTE is required for coordination at the Steering Committee and regional levels and for general project administration.

Project Manager – 3 months: The Project Manager participates in Steering Committee meetings and discussions, provides overall project direction and administration. Through other funding, the project manager also coordinates with related regional process of the NPCC, PNAMP, and NED.

Librarian – 12 months: The Librarian is responsible for daily operations and provides strategic guidance for library services to StreamNet and the region. The Librarian also maintains the library catalog and organizes collections/materials within the library.  Decisions on collection development and prioritization of acquisitions are also primarily performed by the Librarian.
Assistant Librarian – 12 months: The Assistant Librarian is primarily responsible for responding to user requests for services and handles all inter-library loan requests. The Assistant Librarian assists the Librarian as needed and provides direct supervision of the Library Tech and various volunteers and interns.

Library Tech – 12 months: The Library Tech performs a variety of duties necessary for efficient daily operation of the library. Duties performed include labeling and integration of new material into the collection, pulling and refilling of material in the collection, repair of material as needed, and scanning of historical documents for inclusion in the electronic collection.

Database Programmer – 1 month: The Database Programmer assists the Librarian to maintain the library software and electronic catalog. The Database Programmer also maintains a small number of data trends from CRITFC field work, the Yakama Nation and the Corps of Engineers.

Other staff support – 3 months (approximately): The StreamNet Library also benefits from a variety of other services provided at no cost to the project. Most of these services are provided by unpaid volunteers and interns on an irregular basis.

Infrastructure 

The CRITFC maintains the StreamNet Library Internet server and six personal computers for use by project staff and Library users. In FY06 we changed the Library catalog software from InMagic, a commercial package, to KOHA, an open-source product, to reduce licensing costs. The personal PCs use the Windows operating system and Microsoft Office software. Network services and software, including e-mail, Internet access, etc., are provided at no cost to the project by CRITFC.

CRITFC FY06 Budget 

Personnel
$188,190


Operations
24,313

Space and Equip. Leases
89,244

Indirect Cost
  108,323


Total
$410,060

Idaho Department of Fish and Game

Organization of StreamNet within IDFG
IDFG StreamNet is located in the Natural Resources Policy Bureau (NRPB). The NRPB provides data management and technical assistance to the Fisheries and Wildlife Bureaus in IDFG. We work collaboratively with each to design and develop databases that are compatible to StreamNet and regional needs, yet also meet the specific needs of IDFG.

Data Flow
Traditionally, IDFG StreamNet waited for annual reports, such as hatchery reports and spawning ground reports, to be compiled. We then entered the summarized information in the reports into StreamNet specific databases. This usually meant at least a one-year delay from data collection to publication by StreamNet. It also lacked any of the raw, detailed data that went into the data summaries and therefore, lacked the ability to calculate variances and confidence intervals on the data.

A number of years ago, IDFG StreamNet started a new strategy to address these shortcomings. We work collaboratively with IDFG Fisheries staff to design and develop internal databases to house data collected in the field. The databases are designed to be compatible with StreamNet standards and are georeferenced. Each project manages its own data and provides data quality review. These raw data are then electronically converted into StreamNet data exchange formats for submission to PSMFC. 

In addition to making data flow to StreamNet more efficient, this strategy provides important benefits to IDFG. The system is still under development. Some pieces are working internally in IDFG, such as the Spawning Ground Survey, Smolt Trapping and Standard Stream Survey systems. Others, such as a hatchery data management system, are just getting started. None of them have all of the electronic data transfer functions fully operating. That will come in the near future. However, the databases are easily accessed by IDFG StreamNet personnel and imported into StreamNet data exchange formats. The recent upgrade of redd count data and improved generalized fish distribution data for Idaho on StreamNet are direct results of this new strategy.

IDFG StreamNet Staffing

IDFG StreamNet has four full-time employees that are funded entirely or partly by StreamNet. However, they spend all their time on StreamNet related work, the difference being made up by funding from IDFG.

· Project Manager: 6 months StreamNet funding; manages staff and budgets

· Senior Database Analyst: 12 months StreamNet funding; administers databases

· Senior Programmer Analyst: 8 months StreamNet funding; develops applications

· Data Coordinator: 12 months StreamNet funding; compiles and manages data content

Infrastructure
All of the IDFG StreamNet hardware system is now funded by IDFG through its Computer Replacement Cycle program. The StreamNet component consists of 6 servers, each with a unique function: domain controller and backup/restore, database server, spatial data server, web server, file server and development and testing server. These servers communicate with each other through a dedicated network backbone and are also attached to the IDFG network. Each IDFG StreamNet staff member also receives a workstation or laptop from IDFG.

IDFG supplies each computer with a Windows XP operating system and an Enterprise antivirus program, along with a selection of other optional software products. StreamNet contributed to the funding for a dedicated SQL Server 2000. An agreement with the Bureau of Reclamation provides ESRI GIS software at no cost to StreamNet or IDFG, including ArcInfo, ArcSDE and ArcIMS.

IDFG FY06 Budget
Personnel:


$199,941
Operating:


    $7,054

Overhead:


  $43,431

Total:



$250,526

.

Montana Fish, Wildlife and Parks

Organization of StreamNet within MFWP

MFWP StreamNet staff is located in the Information Management Bureau (IMB) within the Information Services Division (ISD).  The IMB provides fish, wildlife and parks data management, analysis and dissemination functions to the entire agency, and is responsible for managing the agency’s websites and providing GIS services and products.  Data provided to StreamNet are housed within the Montana Fisheries Information System (MFISH), a centralized data management system containing fish species distribution, use and abundance information, population and genetic surveys, restoration projects, and most other data related to the stream and lake fisheries of Montana.  StreamNet staff also work closely with the Fisheries Division headquarter and field staff to gather fisheries data, provide data products and services including analysis and dissemination, and serve as a liaison between the division and other functions within the ISD.  

Data Flow

How data are obtained: A variety of techniques are used to compile and house data from across Montana that have been collected by either state, federal or contract biologists in the field.  Genetic and population surveys are gathered and stored and are also used to determine fish species distribution, use, abundance and genetic purity.  These data may come in from field survey forms, biologist’s personal databases and/or reports.  In a few situations, species assessment meeting are held on a regional level and StreamNet staff participate as data entry/analysts with all data going into MFISH tables.  Barriers, dams, and hatchery facilities are created as event layers.  Restoration projects are obtained from a system built for the Future Fisheries Program which share tables with MFISH. 

Condition data are in: The data varies by provider and may be in a variety of electronic formats.  When data comes in with values that are unknown, StreamNet staff assigns values after consultations with the data provider.  While data quality is good and dataset format is usually Excel or Access, required values are sometimes not provided. 

What has to be done to data to standardize and georeference:  A series of look-up tables is used to correlate field-provided data with StreamNet exchange format equivalents. For data that arrive accompanied by coordinates, points are generated by mapping the coordinates onto Montana 1:100,000 routed hydrography layer maintained by MFWP.  Points are correlated to an LLID and a river mile location is generated.  For data with text-based location descriptions, points are created based on the description and the stream name or LLID. 

Internal data management: Tabular data are managed in SQLServer with an MS Access User Interface. The data are entered into a relational database, which enforces referential integrity rules using drop-down pick lists, validation rules, and standardized input formats to control what is entered.  Spatial data are managed in shape files.

QA/QC approach: The contents of all data fields are subjected to value range checks, comparisons to standard look-up table entries, and analysis based on the contents of related dependent fields.  A QC database has been developed to provide additional data validation checks.  A series of queries are run to error check data against the StreamNet data exchange format. 

How data are exchanged: A database has been created to convert FWP data into StreamNet data exchange format.  A series of queries are run and StreamNet values are assigned to data as appropriate.  Data tables are generated and these tables are exchanged with StreamNet in adherence to the StreamNet SOW.  

Services to MFWP: MFWP StreamNet provide storage and dissemination of centralized statewide fisheries data including categories mentioned above as well as pressure, fish stocking and fishing access sites.  These data are available via web-based reporting and mapping applications.  StreamNet also provides a fisheries library that contains historic fisheries related documents.  StreamNet provides customized reporting and mapping services and products as well as analysis of fisheries data.  StreamNet provide staff services to assist the Fisheries Division in developing their strategic plan which includes an analysis of their current operation through the use of data and GIS analysis.  Montana’s StreamNet data were used exclusively in the development of the fisheries portion of the Montana Comprehensive Fish and Wildlife Conservation Strategy.

Services external to MFWP: MFWP StreamNet staff utilizing StreamNet data are involved in subbasin planning, cutthroat and bull trout recovery and habitat restoration and mitigation.  StreamNet data are provided on the MFWP Public Website through the Fishing Guide (a recreational view of StreamNet data), the Montana Fisheries Information System (MFISH) and the Lands Planner for Fishing Access Sites.  StreamNet staff also provides outreach to federal land management agencies and the universities.

MFWP StreamNet Staffing

MFWP has three staff positions funded by StreamNet.  The Bureau Chief that supervises these staff is entirely funded by MFWP:  

· Project Manager: MFWP Information Management Bureau Chief; no StreamNet funding; manages staff and budgets and participates in overall Project guidance via the StreamNet Steering Committee
· Fish and Wildlife Data Manager: 6 months StreamNet funding; manages other StreamNet staff and assigns work; administers databases, compiles certain data categories, provides data project design and support to meet Fisheries Division staff needs using StreamNet data; converts and exchanges data.
· Fisheries Data Analyst: 12 months; develops and populates tabular databases for assigned categories; provides data products and support to Fisheries Division; meets with fisheries staff to obtain data.
· Fisheries Data Analyst: 6 months; develops and populates tabular databases for assigned categories ; provides data products and support to Fisheries Division; meets with fisheries staff to obtain data.
Infrastructure

All of the MFWP StreamNet hardware system is now funded by MFWP through its Computer Replacement Cycle program.  MFWP supplies each computer with a Windows XP operating system and an Enterprise antivirus program, along with a selection of other optional software products. Currently, because StreamNet staff are located in the Montana State Library (MSL), MSL house all spatial and tabular (GIS) datasets used by StreamNet staff.  During 2006, the tabular databases will be moved to a MFWP server running MS SQL Server.  GIS data will continue to reside at the State Library. ESRI product maintenance licenses are maintained by MFWP and StreamNet supports a portion of the annual maintenance cost.   The State Library also supports mapping applications.   

MFWP FY06 Budget
Personnel:



$107,549
Operating:



  $17,518

Overhead:



  $22,600
Total:




$147,667

Oregon Department of Fish and Wildlife

Organization of StreamNet within ODFW

ODFW StreamNet is a part of ODFW’s Natural Resource Information Management Program (NRIMP), in the Water Quantity/Quality section within the Inland Fisheries program of the Fish Division.  NRIMP assembles, organizes, and manages tabular and spatial natural resource data sets and supporting documentation to provide resource managers the information they need to develop and implement fish and wildlife management policies.  NRIMP also has management, storage, and dissemination responsibilities related to Oregon’s natural resources data.  The StreamNet component of NRIMP compiles data relevant to the Columbia Basin, converts the data to match the agreed upon StreamNet DEF, and provides the data to the Regional StreamNet staff for placement on the StreamNet website.

Data Flow

How data are obtained: A variety of data compilation strategies are used to capture data from Oregon field data collection projects.  Many data types (adult and juvenile abundance, harvest, age, and hatchery fraction), are obtained through direct email and/or phone requests to field data collectors or from published documents.  Fish habitat distribution/use data are mapped by field biologists, usually on a hardcopy map, and are converted to an electronic format by our GIS staff person.  Hatchery release and returns data are extracted from ODFW’s Hatchery Management Information System.  Data related to barriers, dams, fish passage facilities, and hatchery facilities are compiled primarily from field biologists, and researched by StreamNet staff to populate any omissions in the data record.  Sightings/Observations information, which is used to create new or validate existing distribution information, is obtained through any and all means described in this section.  Habitat restoration/improvement project data are obtained from existing centralized sources, such as database maintained by the Oregon Watershed Enhancement Board; diversion and screening projects data are obtained from ODFW’s central database.
Condition data are in: Data are submitted in hardcopy reports, spreadsheets, emails, and/or individual project websites.  Data quality varies by source and data type and usually benefits from NRIMP/StreamNet’s internal scrutiny and management of the data.  Data quality is improving as field biologists are called to make more information available to the public through the StreamNet system.
What has to be done to data to standardize and georeference: Data compiled from field data collection projects must always be manipulated to fit the StreamNet data exchange format.  Many of the original data fields are coded using project-specific syntax which must be decoded before DEF conversion can take place.  A series of look-up tables is used to equate field-provided data values with StreamNet exchange format equivalents.  Data compiled from existing central data systems are downloaded or otherwise obtained in their original format and converted to the StreamNet format.  Automatic conversion routines exist for restoration/improvement project and hatchery release and return data, but annual changes to the native database structures often lead to significant rewrites or replacement of our conversion routines.

The data we receive are commonly not georeferenced to a suitable level for exchange with StreamNet, so this work is done by StreamNet staff.  Repeated survey efforts are confirmed to be in the same locations before past georeference information is applied to new data.  Coordinates are derived using text-based survey descriptions, map images with survey locations indicated, database “comments” fields, or descriptions communicated verbally to StreamNet data compilers.  StreamNet generated coordinates are confirmed with the data providers before the data are incorporated into the data system.  Coordinates are generated using GIS software with either the Oregon 1:100,000 scale routed stream hydrography or electronic topographic map images for finer scale streams.  In some cases, data can be georeferenced only to the stream level, but efforts are made to refine these locations as new information become available.

Internal data management: ODFW data collection projects are not bound by agency data management standards and are free to use whatever system the project biologists choose.  Within NRIMP, tabular data are managed and updated in either Microsoft Access or SQL Server databases using locally-developed applications for data entry or editing needs.  Spatial data are managed primarily within geodatabases to facilitate version control, improve data access, insure data integrity and provide for enhanced security.  Alternative data formats (e.g. coverages, images) are used when a business case exists for managing them outside of a geodatabase.
QA approach (general): Oregon StreamNet maintains a ‘living’ Data Quality Assurance/Quality Control Manual to ensure data are captured accurately.  It provides for consistency across data compilers, and assures consistency of data fields, formats and coding conventions for the various data types that are submitted to the regional StreamNet data system.  The contents of all data fields are subjected to value range checks, populated field requirements, comparisons to standard look-up table entries, spellchecking, and analysis based on the contents of related dependent fields.  When datasets are converted from one format to another, record counts are tracked to ensure no data are erroneously added or lost.  Prior to submission, compilers review and complete a “StreamNet Pre-Submission Check-off List”.
How data are exchanged: Data records are submitted in standard StreamNet Data Exchange Format.  MS Access and other large-sized formats are compacted using WinZip software and sent via FTP (File Transfer Protocol) to the StreamNet’s Regional Data Manager, along with a StreamNet Data Exchange Form.  In addition, documents providing source reference information about these data are mailed and/or emailed to the StreamNet Librarian at CRITFC, along with the StreamNet Reference Submission Form.

Services to ODFW: In addition to improved data quality through StreamNet scrutiny and review mentioned previously, NRIMP staff provide the only statewide natural resource data management support for ODFW, which includes the aquatic resource related support provided by staff funded through StreamNet.  This support includes direct database development and management support, development and management of ODFW’s various data dissemination websites, which go beyond data acquired by StreamNet, GIS support, and fulfilling data-related requests.  This support spans all aspects of the agency, including supporting the development of the Native Fish Conservation Policy, the Comprehensive Wildlife Conservation Strategy, and the Oregon Cougar Management Plan.

Services external to ODFW:  Efforts in Oregon related to subbasin planning, salmon/steelhead recovery planning, habitat restoration, and mitigation, The Oregon Plan and Oregon Plan Assessment, Oregon State University’s Oregon Web Portal development, The Oregon Plan Monitoring Team, and the Comprehensive Wildlife Conservation Strategy were all supported by data and services provided by ODFW StreamNet staff.  The Project Leader is involved in broad-scale initiatives such as PNAMP, CSMEP, and NED.  Additionally, Oregon StreamNet staff responded to 82 data-related requests from external requesters in FY-2005, and 43 requests in FY-2006 (through July 12, 2006).
ODFW StreamNet Staffing

ODFW StreamNet activities are conducted by 4.1 full-time equivalent personnel.  Staff time is primarily devoted to data compilation and dissemination, database and application development, and GIS-related support.  None of the staff are funded full-time by StreamNet; additional contracted work provides the remaining funds for these positions.
· Project Leader: 10.45 months StreamNet funding; manages staff and budgets and participates in overall Project guidance via the StreamNet Steering Committee.  Coordinates with internal ODFW data-related efforts, as well as Fish and Wildlife Program (FWP) and non-FWP efforts. 
· Software Developer/Database Manager: 9 months StreamNet funding; assigns work; administers regional and statewide databases, designs and develops online and stand-alone database applications and automated data acquisition/conversion routines, exchanges data, and administers tabular hardware and software systems.

· Assistant Software Developer/Database Manager: 8.4 months StreamNet funding; administers project-specific databases, designs and develops online and stand-alone project-specific database applications and data conversion routines, and exchanges data.

· GIS Analyst: 11 months StreamNet funding; maps and maintains fish distribution, fish use, barriers and dams, and hatchery facilities data, maintains and updates Oregon’s 1:100,000 scale hydrography, provides spatial data analysis, maintains GIS hardware and software, and populates and exchanges standardized spatial datasets

· Data Analyst: 10 months StreamNet funding; compiles tabular data and populates tabular databases for assigned categories.
· Oregon StreamNet also supports one-half month a piece of an Office Specialist who provides administrative project support and facility-wide Systems Administrator who maintains the network and email systems.

Infrastructure

ODFW StreamNet staff are equipped with six personal computers and task-appropriate software (local area network services, Windows XP operating system, Office 2003, Outlook e-mail, web browser, Cisco Systems VPN Client, and other standard productivity applications).  GIS staff utilize ESRI GIS software, including ArcGIS 9.  The NRIMP/StreamNet computing system also has 4 servers; all purchased with non-StreamNet funding.  Each server performs a unique function; we have a data server, a spatial data server, a web server, and a development and testing server.  These servers communicate with each other through a dedicated network backbone, with the web and data servers being connected to the ODFW network.  The spatial data server also runs ArcIMS and ArcSDE software, which were also purchase with non-StreamNet funding.  Domain control and backup/restore services are provided ODFW information management staff.
ODFW FY-06 Budget
Personnel:


$288,774
Operating:


  $16,989

Overhead:


  $92,187

Total:



$397,950

U.S. Fish and Wildlife Service

Organization of StreamNet within USFWS
StreamNet funds less that one FTE within the U.S. Fish and Wildlife Service. The vast majority of data are entered by USFWS personnel who are not funded by StreamNet. Data received from non-StreamNet funded sources are enhanced and transformed into the StreamNet Data Exchange Format (DEF) by the sole StreamNet funded individual in USFWS.

Data Flow

How are data obtained: The vast majority of data are ported from the Columbia River (information) System – CRiS – a Columbia River Basin USFWS fisheries database.

Condition data are in: A very small percentage of USFWS data must be edited in the coming year due to the change to a new DEF for hatchery and age data. Data are current through 2005 and extend back through the early 1900s.

What has to be done to data to standardize and georeference: The CRiS database has had basically the same files, fields, and coding scheme since its inception nearly 20 years ago, allowing for creation of automated translation routines to the DEF.  Since the vast majority of the information submitted by USFWS is collected at National Fish Hatcheries in the Columbia River Basin, and the Puget Sound area, georeferencing has been straightforward.  Data from hatcheries are appended into aggregate files. 

Internal data management:  Most records and files are created by non StreamNet funded personnel. Data are processed for both internal and external purposes, sometimes generating summary files. The primary dbms for both data files and programs is dBASE 5.0 for DOS.

QA approach (general):  Data are checked for accuracy as they are being processed for internal purposes. These checks are incorporated in the software which performs the processing. Further checks are performed by the software which transforms data into the StreamNet DEF.

How data are exchanged:  dBASE programs read data from CRiS files, and then save the data to files that meet the StreamNet DEF specifications. Files in the StreamNet Def are then submitted electronically to StreamNet at PSMFC.

Services to USFWS:  CRiS data are used internally for many purposes. National Fish Hatcheries enter and use data on hatchery Pond Inventories, egg takes, and hatchery returns.

Services external to USFWS:  Data are sent to state and tribal agencies throughout the year.

USFWS StreamNet Staffing

The USFWS funded position is both a database manager and a fisheries biologist. This individual represents USFWS on the Steering Committee and is responsible for managing all StreamNet related administrative tasks: budget, scheduling, etc.

Infrastructure

Hardware: Dell Optilex GX270  

Software: dBASE 5.0 for DOS, dBASEplus, Access 2002

USFWS FY06 Budget
Personnel (partial FTE):


$18,003




Total:





$18,003
Washington Department of Fish and Wildlife

Organization of StreamNet within WDFW

WDFW StreamNet is located in WDFW’s Fish Program, Science Division, Biological Data Systems Unit. BDS staff design, construct, populate, maintain, and disseminate data from tabular and spatial datasets related to fish life history, stock management, and species recovery. The StreamNet Team is a separate section in the BDS Unit that calls upon contributed expertise from other BDS Section staff as needed.

Data Flow

How data are obtained: A variety of techniques are used to compile and house data from across Washington. Fish distribution/use data are mapped by field biologists out in their district offices. Adult abundance data are excerpted from a corporate SQL Server database. Hatchery returns data are copied from an Access data system. Barriers, dams, and hatchery facilities are created as point layers using on-screen digitizing techniques based on provided coordinates.

Condition data are in: Many of the data elements are coded using values common only to the district or region. While data quality is good and dataset format is usually Excel or Access, standardized values are often not provided.

What has to be done to data to standardize and georeference: A series of look-up tables is used to equate field-provided data values with StreamNet exchange format equivalents. For data that arrive accompanied by coordinates, points are generated and data locations are generated by mapping the coordinates onto the Washington 1:24,000 routed hydrography layer maintained by WDFW. For data with text-based location descriptions, points or stream reaches (as appropriate) are created based on the stream name/code and any provided stream mile information. In some cases, StreamNet data fields can only be filled by locating information in WDFW documents, internal reports, or database “comments” fields.

Internal data management: Tabular data are managed in Access or Excel using locally-developed applications for any data entry or editing needed. Spatial data are managed in INFO-based coverages, though conversion to ESRI geodatabase format has begun for major datasets.

QA approach (general): The contents of all data fields are subjected to value range checks, comparisons to standard look-up table entries, and analysis based on the contents of related dependent fields. When datasets are converted from one format to another, record counts are tracked to ensure no data are erroneously added or lost.

How data are exchanged: Data records from multiple datasets are used to create equivalent records in standard StreamNet Data Exchange Format. These records are stored in a standard template Access database, which is e-mailed to the PSMFC StreamNet Data Manager. In addition, documents providing source reference information about these data are mailed to the StreamNet Librarian at CRITFC.

Services to WDFW: WDFW StreamNet staff provide support for agency-wide standardized data collection and storage in several data categories, such as spawner survey, fish distribution and use, and spatial data (notably hydrography). The needs of StreamNet staff helped instigate the agency’s move toward formally defining, establishing, and maintaining standardized “corporate” datasets containing key fish life history, management, and stock recovery information. StreamNet-compiled data provide the underpinnings and many of the content layers for the agency’s Web-based SalmonScape data viewing and dissemination service.

Services external to WDFW: Washington state entities involved with subbasin planning, salmon/steelhead recovery, habitat restoration, and mitigation work all take advantage of the data and services available from WDFW StreamNet staff. The Project Manager is involved in broad-scale initiatives such as PNAMP, CSMEP, NED, the Coastwide Mark Committee and the Pacific Salmon Commission’s Data Sharing Committee.

WDFW StreamNet Staffing

WDFW StreamNet has four full-time employees who are funded entirely by StreamNet, as well as four contributing employees who have part of their time funded by StreamNet.

· Project Manager: 1 month StreamNet funding; manages staff and budgets and participates in overall Project guidance via the StreamNet Steering Committee 

· Data Manager: 12 months StreamNet funding; assigns work; administers databases, compiles certain data categories, converts and exchanges data

· Location Data Manager: 12 months StreamNet funding; develops, assigns and confirms standard location codes for all StreamNet-format data records

· Tabular Data Compiler-Vancouver: 12 months StreamNet funding; develops and populates tabular databases for assigned categories

· Tabular/Spatial Data Compiler-Olympia: 12 months StreamNet funding; develops and populates tabular and/or spatial databases for assigned categories

· Application Developer: 2 months StreamNet funding; designs and develops applications for standard data entry, data transmission, and data dissemination

· Spatial Data Mapper: 2 months StreamNet funding; maps fish distribution, fish use, and barriers data and populates standardized spatial datasets

· Spatial Data Manager: 1 month StreamNet funding; develops and maintains 1:24,000 scale Washington state hydrography layer plus all fish spatial datasets that are linked to this layer

Infrastructure
WDFW StreamNet staff are supplied by WDFW with a leased personal computer and software (Novell local area network services, Microsoft Windows 2000, Office 2000, GroupWise e-mail, web browser, and other standard productivity applications). Agency Unix computer servers house all spatial (GIS) datasets and applications, while agency Windows Server 2003 computer servers house all SQL Server-based datasets. 

WDFW FY06 Budget
Personnel:



$271,607
Operating:



  $12,413

Overhead:



  $81,769

Total:




$365,789
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 Biological Sciences


Simon Fraser University


Burnaby, British Columbia, 


Canada V5A 1S6


July 1, 2003


StreamNet Library

Columbia River Inter-Tribal Fish Commission


729 NE Oregon St, Ste 190


Portland, OR  97232


RE: Thank You!!


Dear StreamNet Library Staff,


I have spent the last year collecting data on Pacific salmon and trout populations from western North America for a large study on the evolution of life history variation and sexual size dimorphism in Oncorhynchus. I have contacted or visited every academic and institutional library from California to Alaska in search of data.  I recently spent two days at your library and left kicking myself for not going there first! Your collection of journals, government reports and non-governmental publications related to Pacific salmon and trout rivals that of any major university library in the region. Better yet, it is all in one place, well organized (even in the middle of a move!!), and overseen by knowledgeable, friendly and helpful staff.  


Your library is an invaluable resource for fisheries biologists in the Pacific Northwest and British Columbia.  I have been singing your praises to my colleagues since my visit so expect more Canadian scientists to be making the trip down I-5 in years to come.


Congratulations on your expansion and keep up the good work. For all of us, thank you.


Sincerely,


Dr. Kyle A. Young


NSERC Post Doctoral Research Fellow


Department of Biological Sciences


Simon Fraser University


8888 University Drive


Burnaby, British Columbia, V5A 1S6, Canada
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