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a. Abstract 
StreamNet is a cooperative data acquisition and delivery project of state, tribal and federal fish management agencies in the Columbia Basin.  Specific fish related data types are acquired, organized in a regionally standardized format, and distributed via the Internet <www.streamnet.org> and custom delivery.  The data are georeferenced (location coded) to the 1:100,000 hydrography GIS layer so that all kinds of information can be mapped together and spatially analyzed.  The data are tied to references in the StreamNet Library to document sources.  These regional scale data sets are useful for many purposes, including population assessment, subbasin planning, recovery planning, research, monitoring, and management decisions.  Compiling, managing, and sharing information needed for and developed during subbasin planning will be a major component of this proposed effort. The StreamNet project is best able to provide these services and functions.

The core StreamNet project has focused on compiling and distributing a specific set of data based on current capabilities with existing staff.  Many additional types of data are collected by the fish and wildlife agencies that are of value to regional efforts and that could also be obtained and made available in regionally consistent formats.  This proposal presents a broad list of data and services that StreamNet could perform if requested and supported to do so, with the intent that regional entities will establish priorities through the funding decision process. 

Core data include: salmonid distributions, redd counts, peak spawner counts, hatchery releases, hatchery returns, facilities (dams, hatcheries), dam/weir counts, and harvest.  Static data include: protected areas, smolt density model results, photographs and pre-built maps.  Prototype data include habitat restoration / improvement projects, resident and nongame fish distribution / abundance, barriers, screening, carcass placement, water temperature and macroinvertebrates. 

b. Technical and/or scientific background
Information is power:  Power to assess, to evaluate, to explain, to understand, to plan, to manage.  All of the efforts to assess, manage and restore fish and wildlife in the Columbia Basin rely on information.  Yet, the agencies that collect much of the fish related information in the basin are independent; they pursue independent goals and missions and there has been little regional scale coordination and standardization of data collection, data management and data dissemination.

To compare and analyze data from different sources the data must be equivalent.  Terms and units must adhere to consistent definitions, and data formats and variables must equate.  Since this degree of standardization does not exist in the Columbia Basin, several regional scale data management projects have been created focusing on different kinds of information.  StreamNet has focused on the basic kinds of fish and fishery data collected and used by the fish management agencies.  The StreamNet project serves to put equivalent data from the different sources into regionally consistent Data Exchange Formats so that each individual data user is not confronted with the tedious, sometimes months-long, difficulties of locating data in multiple agencies, obtaining the data, and then figuring out how to combine them into a consistent and usable form.

Multiple efforts within the basin require the kinds of data like those included within the current StreamNet database.  For example, Jordan et. al. (2000), in a document entitled Guidelines for Conducting Population and Environmental Status Monitoring, described a number of key questions that must be addressed at several scales.  StreamNet data currently available or that would be developed under tasks in this proposal directly support a number of those key questions (Table 1).  The Technical Guide to Subbasin Planning produced by the Northwest Power Planning Council (Council Document 2001-20) describes the need for a subbasin assessment, which would require information on fish population status and trends.  Data relevant to assessing population status and trends are contained in the StreamNet database (see section 9f).  Other efforts needing fish and fish related data include recovery planning by the Technical Recovery Teams, research into fish and habitat relationships (such as the NMFS Salmon and Watershed Assessment Model), population assessments (such as the NMFS Viable Salmon Population approach), and monitoring and evaluation programs.  StreamNet deals with many kinds of fish related data that are useful for all of the above purposes.

Table 1.  Partial list of information required to address ecosystem, habitat and stock status questions at different spatial scales, from Jordan et al. (2002).  Data available or planned in StreamNet database are underlined and highlighted.
	Tier / Question
	Measured Variates

	
	

	1. Ecosystem Status

	1.1
What is the distribution of adult salmonid fishes?
	presence/absence of adult salmonid fishes

	1.2
What is the ecosystem status for Columbia River Basin (CRB) fish populations?
	Geology/Soils; Land classification; Stream network; DEM; Road; Land ownership

	2 Population and Habitat Status Monitoring

	2.1
What is the size of CRB fish populations?
	numbers of adults, spawners or redds

	2.2
What is the annualized growth rate of CRB fish populations?
	numbers of adults, spawners or redds

	2.3
What is the freshwater productivity (e.g., smolt/female) of CRB fish populations?
	index of juvenile population

	2.4
What is the age-structure of CRB fish populations?
	age of returning adults

	2.5
What is the fraction of potential natural spawners that are of hatchery origin?
	fraction of escapement that is of hatchery origin

	2.6
What is the biological condition of CRB fish spawning and rearing habitat?
	macroinvertebrate, amphibian and fish assemblages

	Etc…(other elements not as relevant to StreamNet
	


One of two precursor projects to the StreamNet project, the Coordinated Information System, was originally developed to capture and share information during the first round of subbasin planning beginning in 1988.  Since then the StreamNet databases have grown to include much of the information useful for the current round of subbasin planning and the skills and experience needed to capture and manage the information developed by the planning process.
  c. Rationale and significance to Regional Programs
The StreamNet project addresses a number of obstacles to the efficient flow of data from data collectors to region-wide users, but is also constrained by some of the existing obstacles.  These obstacles were summarized in the Mainstem / Systemwide Subbasin Summary for database management (Schmidt, et. al., 2001) and in the ISRP review of regional database projects (Coutant, et. al., 2000).  The obstacles occur in all steps of the flow of data from collection to regional distribution (Table 2).  StreamNet contributes to the within-agency data management, regional data management and regional data dissemination components of the data flow.

Fisheries related data are primarily collected by individual agencies to serve their own missions and needs, often at a local or other scale relevant to the agency.  Other efforts, often at a larger scale, need these data for broader research, management, assessment or regulatory purposes.  Obtaining and using such data, however, is made difficult by the lack of standardization in data collection, data storage, data definition and formatting among agencies.  Without standardization, broad scale analyses across political and agency boundaries are not possible.  And, just locating, obtaining and searching the vast array of gray literature in which much of the fish data in the region are reported is time consuming and difficult.  The StreamNet project addresses these obstacles by obtaining and standardizing specific types of fish related data by putting each agency’s data into a regionally adopted Data Exchange Format (DEF) and then making the data available region-wide through the Internet at http://www.streamnet.org/online_data.html.  Source reports for the data plus various agency reports are also obtained and made available through the StreamNet Library (http://www.fishlib.org/).

Value is added to the data after they are received through the addition of georeferencing (assigning location codes), which tie individual data records to locations on the 1:100,000 scale regional hydrography.  This makes it possible to link different data types based on location, allowing analysis on a spatial basis through GIS technology that is not possible using tabular data.  This also makes it simple to acquire and use related types of data based on similar locations.

Without these actions, all regional entities working on wide scale analyses and assessments would individually have to locate, acquire and standardize data from multiple sources before being able to use them, resulting in multiple inefficient efforts to standardize the same data.  An alternative approach, that of data originators simply posting their data on the Internet and posting metadata in clearinghouses, still places the burden on users to understand and standardize the data, and on the data originators to continually respond to user questions.  

Table 2.  Generalized description of the steps in the flow of fish and wildlife data from collection to regional dissemination
	Key Questions, Data Needs
	
	Data 

Collection

In Field
	
	Within-Agency 

Data Management
	
	Regional 

Data 

Compilation
	
	Data Dissemination

Regionally

	
	
	
	
	
	
	
	
	

	Components:

· Priority questions should drive data projects

· Agency missions / authority usually set direction
	
	Components:

· Agency field offices

· Research project crews

· Field monitoring stations

· Remote telemetry

· Hatchery records

· Etc.
	
	Components:

· Agency wide consolidation of field data

· Written reports of data

· Some standardization of data between field offices

· Limited old mainframe systems

· StreamNet assists
	
	Components: 

· Acquisition of data from multiple agencies 

· Standardization into regional formats – assure data are equivalent / comparable

· Georeference data 

· Example:  StreamNet
	
	Components:

· Internet delivery systems

· Make data queriable, easy to locate

· Online mapping

· Custom products (CDs, spreadsheets, maps, etc.)

· Data consistent region wide

	
	
	
	
	
	
	
	
	

	Impediments:

· Regional needs often differ from agency needs

· No single agency with overall authority

· Agencies haven’t  agreed on priority questions / needs
	
	Impediments:

· Collecting priority data?

· Different purposes

· Different questions

· Different agency v. regional priorities 

· Data gaps

· Proper methods?

· Protocols?  

· Consistency?
	
	Impediments:

· Few state funded data management systems in agencies (in some cases, StreamNet is all there is)

· No data standards in agencies (in some cases)

· Data not on Internet

· Time delay to report data

· Lack of georeferencing by agencies
	
	Impediments:

· Must wait for agency to consolidate/finalize data

· Time to QC data

· Time to georeference – Is not yet a standard with agencies

· StreamNet can’t serve out agency data if the agency can’t provide it.

· Maintenance of growing data sets.

· Technology advance without budget

· Inconsistent regional direction

· Limited feedback
	
	Impediments:

· Spectrum of user abilities

· Too easy to focus only on new technology.  That’s the easy part!

· New technology often requires agency data to already be on the web – often false

	Conclusions:

	Questions and data needs have started at the agency level, not the regional level
	
	Data content is the primary requirement of the data chain
	
	This area has received low emphasis in many F&W agencies
	
	StreamNet is the only data management in some F&W agencies, a major component of others
	
	This is the less expensive, more glamorous end of chain.  Tendency is to focus here, not on the real problems.


Multiple regional scale activities that need data are currently underway, requiring large amounts of information and data management. These activities include federal agency actions under the Federal Columbia River Power System Biological Opinion, recovery planning by the Technical Review Teams, various NMFS research projects, and the subbasin planning process being undertaken by the NWPPC.  These include the following:

Mainstem/Systemwide Summary.  The Database Support Summary for Mainstem / Systemwide Subbasin (Schmidt, et. al., 2001) discussed specific impediments to effective data management in the Columbia Basin.  The StreamNet project specifically addresses a number of them as related to fish and fish habitat data.

1. Multiple agencies/missions.  Since the agencies are independent and have their individual data needs met without regional standardization, StreamNet provides a service of putting data into the regionally consistent DEF and documents the field methods used by linking the data with reference materials.

2. Inconsistencies in how data are collected and recorded in the field.  The fact that field methods are employed to meet local needs and conditions limits to some degree the ability to use some data at a broader regional scale.  StreamNet combines similar data types within the regional DEF, but if data are not compatible, separate categories are defined so that incorrect combinations of data are less likely.  Linked reference materials help users determine the methods used to collect the data and appropriate uses for the data.

3. Data management tools and resources are lacking at the data sources.  The fish and wildlife agencies have inconsistent records of investing in internal data management.  With the exception of hatchery data systems, StreamNet is the primary means of data management or is a large part of agencies’ programs.  Without StreamNet, most agency fish data would not be georeferenced (location coded), regionally consistent, or made available on the Internet.  Some data are still relegated to paper files or are retained by local biologists.  If requested, StreamNet staff can effectively mine data from field offices.

4. Different coding and data formats for similar kinds of data.  Data coding and formatting are not consistent within the Basin and in some cases not within the collecting agency.  StreamNet uses the standardized DEFs for specific kinds of data to make them consistent and compatible across agency lines.

5. Data are often needed for purposes other than what they were collected for.  StreamNet assists by making similar data types consistent across agency lines, but data users are still responsible for understanding the data and using them appropriately.  Source references in the StreamNet Library help.

6. There is no regional consensus on priority data needs for use in region-wide programs or addressing regional questions.  Lack of a mechanism to establish priority regional data needs hampers agencies in establishing sampling programs and StreamNet in targeting data acquisition efforts.  This also slows regional modeling and assessment efforts.  This must be addressed at a higher level than StreamNet.

7. Some essential data elements are not routinely collected.  Since data are collected to meet agency level objectives, some data desired for regional scope analyses are not routinely collected.  While StreamNet can not directly affect what data are collected, we do serve as a communication conduit between data users and data collecting agencies, and in some cases are able to locate data held in isolated files.  StreamNet an also help to identify data gaps once the data needs are identified.

8. There is no comprehensive systemwide approach to data management.  A number of data management projects focused on specific types of information, including StreamNet, serve to fill portions of the need for a comprehensive system.  StreamNet cooperates with regional entities, such as NWPPC, SAIC, etc., to support and promote efforts to develop a comprehensive approach to regional data management.

In addition to the challenges discussed above, the Database Summary for the Mainstem/Systemwide Subbasin detailed a number of needs that can be addressed by the StreamNet project.  

Technical needs the project can address include:

· Develop and manage information management tools to support subbasin planning in 2002 and beyond.

· Provide information management services to local subbasin planning groups.

Local needs include:

· Direct the StreamNet Project to develop data collection, management, and sharing tools that meet regional protocols without requiring undue changes to existing programs.

· Direct the StreamNet Project to develop training and support programs for local data collectors.

In addition, several specific needs were identified in the database summary document:

· Data management to implement subbasin planning.  StreamNet can contribute directly to managing data for supporting subbasin planning and also for capturing and managing data that comes out of the planning process.

· Expand the initial efforts by StreamNet to capture and regionally standardize information on habitat restoration projects being conducted throughout the Columbia Basin by the various agencies and groups and as funded by various funding agencies and mechanisms.

The future needed actions in the Subbasin Summary for Database Support called for development of a more comprehensive approach to data management basin wide, similar to the Reasonable and Prudent Alternative 198 called for in the federal power system Biological Opinion (discussed below).  StreamNet is already involved with the regional database inventory project funded through the NWPPC with SAIC, and is able to be a primary supplier of fisheries related data to any regional data management system.

The summary report called for several specific actions from the StreamNet project, including:

· Implement interactive online mapping data delivery.

· Finish development of new databases, including those for habitat restoration projects, water temperatures, macroinvertebrates, culverts and other barriers, fish screening and passage information, juvenile outmigrants, hatchery release disposition, and carcass placement.

· Creation of an information management support team to assist subbasin stakeholders in subbasin planning.

· Conduct a systematic comprehensive data collection inventory, which StreamNet is already addressing through participation on the program management team for the data inventory being conducted by SAIC under contract to NWPPC.

· Expand data acquisition for capture of resident fish data from FWP funded projects, acquisition of data for Viable Salmon Population determination, and development of resident and non-game fish distribution.

· Maintain and improve StreamNet Library services through increased storage space and digitizing of key reference materials.

Subbasin Planning.  Very large data sets will be assembled during subbasin planning to conduct watershed and population assessments using EDT, QAR and other tools.  These data sets will, for the most part, be assembled and used by local watershed teams.  Working independently, these groups would unnecessarily duplicate efforts and will not create information that can be easily shared on a regional basis.  StreamNet can reduce the information assembly and management costs by 1) providing and coordinating data entry and management tools, 2) providing core data sets from StreamNet databases, and 3) providing consistent and easy electronic access to the information assembled during subbasin planning.  More detail on the relationship of this project to Subbasin Planning is contained in the second part of section 9f, Proposal objectives, tasks and methods.

The Biological Opinion for the Federal Columbia River Power System (National Marine Fisheries Service, 2000) detailed a large number of Reasonable and Prudent Alternatives (RPA) necessary to avoid jeopardy of the listed fishes.  A number of these RPAs will require data and/or data management services, skills and tools that are, or in some cases could be, provided by the StreamNet project.  StreamNet is also able to be a primary component of any comprehensive regional database system as called for in RPA 198.  RPAs which StreamNet would be able to support are as follows:

RPA 143 requires the Action Agencies develop a water temperature data collection strategy for the Snake River dams and downstream.  StreamNet has developed a prototype database structure for temperature data under cooperation from EPA.  This database structure will be made available should the Action Agencies deem it useful to their needs under this RPA.

RPA 149 relates to developing a program to address fish passage and screening problems within subbasins.  StreamNet has already developed prototype database structures and preliminary data for fish barriers and fish screening, which would be made available by the base StreamNet project to support this effort.

RPA 152 requires coordination of efforts and support for offsite habitat enhancement measures.  StreamNet has already linked 303 (d) water quality impaired stream data with fish distribution to identify areas with strong relationships between water quality and fish.  Other biological monitoring data in StreamNet can be related to water quality information in similar ways.  StreamNet’s experience and capability with developing databases and managing data could contribute to this overall cooperative effort.  Some existing capabilities, such as a prototype stream temperature database, a prototype macroinvertebrates database, and 303 (d) geographic overlays, can contribute directly.  And, as a FWP funded project with core capabilities, StreamNet can contribute database development skills to support this effort more cheaply than entities beginning from scratch.

RPA 163 calls for developing a compliance monitoring program.  StreamNet has already developed a functional database structure and DEF to track work done on habitat restoration and improvement projects, with some data already being maintained in the system.  This database could form the basis for a compliance monitoring database, and can be provided to the Action Agencies by the base StreamNet project.

RPA 166 calls for development of a data recovery system for monitoring of mass marking programs and/or selective fishery regimes.  While the RMIS system will likely be the primary cooperator in this effort, StreamNet has experience with compiling mass marking data as the result of an information request from NWPPC, and will be able to cooperate with and contribute to this effort.

RPA 180 calls for development of a basinwide hierarchical monitoring program.  Many of the data types already maintained within the StreamNet database plus data in the prototype database systems such as for temperature and habitat restoration and improvement projects, will have relevance to any such monitoring program.  StreamNet’s experience and abilities with database management can be provided to cooperate with and support this effort on a more cost effective basis than through entities that are not already dealing with monitoring data in the basin.

RPA 198 calls for development of a common data management system for fish populations, water quality, and habitat data.  StreamNet is already heavily involved with some of these data and is also a member of the program management team of the NWPPC sponsored database inventory project in the basin.  The StreamNet project will be able to contribute a large component of fish related data to a common database system, and its experience and expertise with database structures and data delivery systems will contribute significantly to this RPA.  The existing StreamNet database and data distribution system can be expanded to take on a primary role in any regional data distribution system.

d. Relationships to other projects 
The StreamNet project has close working relationships with the agencies that cooperate in the project and collect and provide much of the data contained in the StreamNet database.

StreamNet coordinates with other data projects, and in some cases acquires data from other database projects and then adds value to the data:

RMIS.  The Regional Mark Information System routinely collects data on anadromous hatchery releases in its Coded Wire Tag database.  Rather than collect the same information twice, StreamNet obtains the release data from RMIS and then georeferences (assigns location codes) the data to the 1:100,000 scale hydrography (GIS stream layer) using the LLID system.  This allows the data to be mapped, to be compared with other data on a locational basis, and to be distributed through the StreamNet on-line query system, but it avoids duplication of effort in obtaining the data from the management agencies.

FPC.  The Fish Passage Center also obtains and distributes data on hatchery releases.  Those data are near real-time and are obtained through frequent calls directly to hatcheries.  As real-time data, these are preliminary data and do not represent the final official data for the fish producing agency.  The RMIS / StreamNet data are obtained after they have been accumulated by the agency, quality checked, and then released as the official record of stocking for the year.  These data serve different purposes, and are not duplicative.

DART.  The Secondary Database Support project, University of Washington, manages the Data Access in Real Time (DART) Internet site.  DART obtains data from a variety of databases, including StreamNet, and then posts the data in conjunction with a series of data management tools that allow users to conduct various summarization procedures.   DART’s primary emphasis is on the development and use of the data tools, not on developing data. 

StreamNet also relates to the region’s subbasin planning efforts.

Subbasin Summaries:  StreamNet developed CD compilations of data by subbasin for use for subbasin summaries as part of the Rolling Provincial Review process.  These summaries could be updated periodically for further use locally in the subbasins and for subbasin planning.

Subbasin Planning:  The Council’s subbasin planning work statement (tasks 2.10, 2.13, 2.14, and 4.3 in the 2/27/02 version of the "Contract Proposal Between Bonneville and Council”) requires that the region generally, and in some cases the StreamNet project specifically, 1) establish and maintain an Internet-based system of sharing information, 2) provide existing data in formats useful for subbasin planners, 3) provide library services to subbasin planners, 4) establish mechanisms for managing and sharing information compiled during subbasin planning, and 5) provide custom data management services to subbasin planning teams, as needed.

The StreamNet Project is best positioned to provide and coordinate all of these services and products.  StreamNet participants include data management professionals from state, tribal, and federal fishery management entities, the primary source of much of the information needed for subbasin planning. The StreamNet databases and products are already Internet accessible.  StreamNet staff can most easily provide additional tools, mechanisms, and services that insure regional access to and consistency of subbasin planning information.

NMFS Recovery Planning:  The federal recovery planning efforts under the ESA also require development of detailed data sets concerning listed anadromous and resident fish species.  The StreamNet project has successfully supported development of data sets needed by the NMFS recovery planning efforts in the Willamette subbasin.  This effort employed data technicians and managers in a focused effort to capture existing information from diverse local sources into electronic formats.  This approach could be extended to support the Interior Columbia TRT during recovery planning.

Present StreamNet staff will work closely with others to ensure new products and features developed during subbasin and recovery planning contribute to improvements in regional information systems.  Specifically, project staff will work with staff from the Council and Mobrand Biometrics to ensure EDT data sets are maintained and periodically updated.  Additionally, project staff will work with the Council contractors (SAIC) and NMFS staff to identify additional regional information needs and services.

e. Project history (for ongoing projects) 

The following is taken from a report entitled A Brief History of the StreamNet Project (Allen, 2000)

StreamNet resulted from the consolidation in 1995 of two Bonneville Power Administration (BPA)-funded data management projects, the Northwest Environmental Database (NED) and the Coordinated Information System (CIS). A brief historical outline of the steps involved in getting StreamNet to where it is today is as follows:

StreamNet Basic History

1984 Hydro Assessment Study / Pacific Northwest Rivers Study (PNRS):


As a part of the NWPPC Hydro Assessment Study, the PNRS was “designed to produce a consistent and verifiable river resource database.”  The assessment phase was conducted in 1985, review completed spring 1986 and information was entered into computers by fall 1986.  This system was updated and enhanced in following years.

1988 Protected Areas; Northwest Environmental Database (NED):


One of the primary uses of the PNRS efforts was the designation of over 40,000 miles of streams in the Columbia Basin as “Protected Areas” from additional hydropower development.  This protection remains in place today.  The PNRS was renamed the Northwest Environmental Database in 1988.

1991 Coordinated Information System (CIS):


As a component of the Sub-Basin Planning process and follow-up to work initiated by the NWPPC for anadromous fish data, the CIS was initiated to compile and establish a regional data system.  The components of the system are described in Section 3.3 of the Columbia River Basin Fish and Wildlife Program.

1993 CIS regional management/administration moved to the Pacific States Marine Fisheries Commission.  The Columbia River Inter-Tribal Fish Commission had initiated and maintained this role for CIS until this time.

1995
NED and CIS merged to form StreamNet:


These two major data programs were merged for various reasons and renamed StreamNet: Northwest Aquatic Information System.

f. Proposal objectives, tasks and methods
The following objectives, tasks and methods represent a wide array of data types / data services that the StreamNet project could provide to regional fish management, planning and restoration efforts.  The scope goes far beyond the core work the project has conducted in the past.  This was done in response to suggestions to let regional entities know the full scope of what could be provided and then rely on the review and funding process to establish priorities and direction.  

The tasks have been separated to identify those that have been part of the ongoing base project and those that represent new work or expansions of work that can be accomplished if deemed to be high priority.  In some cases, only initial or development stage work on specific kinds of information was included in the existing base project due to staffing levels and work on higher priority information, while more progress could be made if more resources are available.  In these cases, there are two similar tasks, one for the current level of effort and one describing the more complete effort that could be accomplished.  In other cases, tasks represent completely new work.

This section is presented in two parts.  The first describes the content of each task.  The second discusses how the various tasks would specifically relate to providing the information needed to support Subbasin Assessment, as described in Attachment 1, Subbasin Assessment Development-Detail, of the Technical Guide for Subbasin Planners (Northwest Power Planning Council, Council Document 2001-20).

Part 1  Description of Objectives, Tasks and Methods

StreamNet is a cooperative project, with much of the data development (data location, capture, standardization and location coding) being done by the cooperating projects in the management agencies, and the regional compilation, management and dissemination of data being done by project staff at PSMFC.  Some of the basic infrastructure, including maintenance of the databases, Internet sites, GIS systems, and computer systems, takes place at both the project staff and cooperator levels.  For each task description that follows, a general description of the task is provided, along with agency-specific details where appropriate.  Because many tasks are performed by only some of the agencies involved in the StreamNet project, the agencies to be involved with each task are also shown.

	Objective 1:  Data Development

	Generate and compile specific types of data within the source agencies, convert them into a regionally consistent Data Exchange Format, add GIS stream/lake codes and river mile measures to the data to tie them to the regional hydrography, locate reference documents, and deliver in specified electronic format to the regional StreamNet database.  Tasks within this objective are organized by data type.

	1. Anadromous Distribution and Life History (Use) 
	Base

	Currently a top priority data category.  Create data describing the current distribution of salmon, steelhead, anadromous bull trout in the Columbia Basin.  Includes habitat use types to describe how fish utilize stream reaches.  Some data already exist, and much information is professional knowledge that must be converted for incorporation into the regional database.  When not already accomplished for a particular area, this task includes working with agency biologists to identify locations where the various species are known or strongly suspected to occur. We inspect the data for errors and correct as needed.  Maintain and update data systems necessary for managing these data at the 1:100,000 map scale.  The data from the four states will be converted into a single data structure and incorporated into the regional StreamNet database.  Oregon will maintain existing data with no updates currently planned.  Agencies involved:  IDFG, ODFW, WDFW.

	2. Anadromous Distribution and Life History (Use) - Expanded to include:
	New

	In Oregon, update annually the anadromous fish distribution information described in Task 1, and submit for inclusion in regional database.  Agencies involved:  ODFW, PSMFC.

	3. Resident Fish Distribution and Life History (Use) 
	Base

	Convert into DEF and incorporate into regional database data describing the general distribution of resident fish species.  Species currently available vary by state, but include bull trout in all four.  Montana has an extensive list of species for which data are available.  Under this task, only data that already exist and only need to be converted for incorporation into the regional database will be included.  Inspect data for errors and correct as needed.  Maintain and update data systems necessary for managing these data at the 1:100,00 scale.  The data from the states will be converted into a single data structure and incorporated into the regional StreamNet database.  Agencies involved:  IDFG, MFWP, ODFW.

	4. Resident Fish Distribution and Life History (Use) - Expanded to include:
	New

	Under this task, additional locations and species will be added to the work described under Task 3.  ODFW will add distribution of cutthroat trout, rainbow trout, and nongame species for which there is information.  IDFG will add distribution of nongame species and special status species.  Additional work with agency biologists will occur to capture species distribution knowledge.  Perform annual updates and corrections to distribution data.  Agencies involved:  IDFG, ODFW, PSMFC.

	5. Adult Abundance  (Escapement, redd counts, trap counts, dam counts, weir counts)  Includes only time-series information.
	Base

	Currently a top priority data category.  Update existing salmon, steelhead, resident fish, and nongame fish abundance data and abundance indices through 2001 (ODFW) or highest year possible.  Collect and compile new anadromous fish time series abundance data as opportunities arise.  Submit data for addition to regional StreamNet database.  Agencies involved:  CRITFC, IDFG, MFWP, ODFW, WDFW.

	6. Adult Abundance  (Escapement, redd counts, trap counts, dam counts, weir counts) - Expanded to include:
	New

	Expand existing abundance time series efforts, targeting new resident and nongame species (ODFW), and pursue anadromous species information from agencies which have data that are not currently captured by StreamNet.  These additional agencies include BLM, USFS, local governments and other local groups (for work performed by ODFW), and the Yakama Nation and Nez Perce Tribe (for work performed by CRITFC).  Agencies involved:  CRITFC, ODFW.

	7. Hatchery Releases
	Base

	Currently a top priority data category. StreamNet staff at PSMFC obtain anadromous fish release data directly from the RMIS database at PSMFC.  Historically, little original data development is done specifically for the StreamNet database.  Work that is done under this task by ODFW will include adding location codes for a limited number of Columbia Basin releases, focusing on sensitive, threatened, and endangered species.  WDFW plans to complete location coding of release sites in Washington, and to submit data directly to StreamNet instead of through RMIS; this will result in more detailed and accurate information being available than is currently the case.  Agencies involved:  USFWS, MFWP, ODFW, WDFW.

	8. Hatchery Releases - Expanded to include:
	New

	Extensive data sets exist in the agency hatchery programs, but organization and availability of the data differs by agency, and even within an agency.  Expansion of hatchery release data compilation will include capture of information from the Yakama Nation and Nez Perce Tribe (CRITFC).  ODFW will determine specific release locations for all current and past releases, and will provide resident release information through 2001.  WDFW will compile priority resident fish species release information, including adding location codes for lake stocking sites.  As described for WDFW in Task 7, IDFG under this task will capture anadromous fish releases prior to submittal to RMIS, thus improving the accuracy and detail of the stocking records in the StreamNet database.  In addition, IDFG will build a resident fish hatchery releases database and create computer tools so that IDFG hatchery staff can enter data directly into StreamNet format, thus making data collection and transfer easy and efficient in the future.  Data generated will be added to the regional StreamNet database.  Agencies involved:  CRITFC, IDFG, ODFW WDFW, PSMFC.

	9. Hatchery Returns (anadromous)
	Base

	Currently a top priority data category.  Hatchery returns data include hatchery, species, run and subrun, return dates, and sex of returning fishes.  WDFW will compile anadromous fish hatchery return data through the current year, and submit the data for addition to the regional StreamNet database.  ODFW will compile and submit data through 2001, as possible.  A new database structure that better describes returns and tracks disposition of the fish will be created and implemented.  Agencies involved:  USFWS, IDFG, ODFW, WDFW.

	10. Hatchery Returns - Expanded to include:
	New

	Under this task, hatchery returns data compilation will expand to include data from the Yakama Nation and Nez Perce Tribe (CRITFC).  IDFG will convert their current database to better correspond to the new structure described in Task 9.  Data will be submitted for inclusion in the regional StreamNet database.  Agencies involved:  CRITFC, IDFG.

	11. Dams and Fish Passage Facilities
	Base

	Currently a top priority data category.  Continue work to update information and assign location codes (stream codes and river miles) to dams.  Submit updated data to regional StreamNet database.  Agencies involved:  IDFG, MFWP, ODFW, WDFW.

	12. Dams and Fish Passage Facilities - Expanded to include:
	New

	Compile information on dams and passage facilities not currently in the StreamNet database.  Improve location information for existing facilities.  Submit new information for inclusion in the regional StreamNet database.  Agency involved:  ODFW.

	13. Hatchery Facilities
	Base

	Currently a top priority data category.  Update and improve hatchery facility information and location codes as time allows (ODFW; IDFG).  Because this work was largely addressed for Oregon and Idaho in FY2002, no major location update is anticipated by ODFW or IDFG.  WDFW will continue to update location information and attributes for Washington hatchery facilities.  Data will be submitted to the regional StreamNet database.  Agencies involved:  USFWS, IDFG, MFWP, ODFW, WDFW.

	14. Hatchery Facilities - Expanded to include:
	New

	Annually update information on personnel and fishes reared and released.  Add information on new and closed hatcheries, and on those which are currently missing from the StreamNet database.  Update location information as necessary.  Agency involved:  ODFW.

	15. Harvest 
	Base

	Currently a top priority data category.  Capture information on harvest of anadromous fishes by Yakama Nation and Nez Perce Tribe (CRITFC).  Compile and update sport harvest data, including for tributary areas -- this information is primarily from punch cards for the Willamette and lower Columbia rivers (ODFW), and from creel surveys in Idaho streams (IDFG).  Compile Columbia River tributary freshwater sport salmonid catch (WDFW).  Submit data for inclusion in regional StreamNet database.  Agencies involved:  CRITFC, IDFG, ODFW, WDFW.

	16. Harvest - Expanded to include:
	New

	Compile and add to regional StreamNet database updated and new tributary sport harvest data from throughout the Oregon portion of the Columbia Basin, including information from creel surveys.  Agency involved:  ODFW.

	17. Habitat Restoration/Improvement Projects
	Base

	StreamNet currently has information on 980 projects that have been conducted in the Columbia Basin.  While this is a substantial number, it is just a fraction of the projects that have occurred under various funding.  Under this objective, we plan to maintain existing habitat restoration projects data, making updates as necessary (ODFW).  We will capture and convert to StreamNet format PRISM system restoration projects data for one subbasin (WDFW).  Data will be submitted for inclusion in the regional StreamNet database.  Agencies involved:  MFWP, ODFW, WDFW.

	18. Habitat Restoration/Improvement Projects - Expanded to include:
	New

	Modify existing database structure to better capture information available.  Locate and compile additional information into the habitat restoration projects database (IDFG; CRITFC).  Develop new data entry and data migration tools, and begin capturing pre-1997 and post-1998 project information for Oregon (ODFW).  Submit data for inclusion in the regional StreamNet database.  Agencies involved:  CRITFC, IDFG, ODFW, PSMFC.

	19. Barriers (includes natural, dams, culverts, etc.)
	Base

	StreamNet has a database structure for housing information on fish migration barriers and the species affected by each barrier.  In past years, a small amount of data was compiled and entered into the regional StreamNet database.  These data are not yet queriable on the Internet site, but will be queriable in fiscal year 2002 or 2003.  Under this task, we plan to maintain and manage our relatively small existing databases.  We will also make limited additions to information on barriers (locations, type of barrier) and species blocked by them.  Agencies involved:  MFWP, ODFW.

	20. Barriers (includes natural, dams, culverts, etc.) - Expanded to include:
	New

	Under this task we will expand our efforts to capture barrier information, including locations, types of barriers, and fishes blocked by the barriers.  ODFW will capture the ODFW culverts database, and perform extensive development on species blocked by barriers.  IDFG will build a database and accompanying application for entry of barrier information in StreamNet format, for use by IDFG biologists.  Assist biologists with barrier information management.  Agencies involved:  IDFG, ODFW, PSMFC.

	21. Diversions and Screening
	Base

	Under this task, we will develop data related to water diversions and related fish screens.  Information to be developed includes source stream or lake, diversion owner, age of diversions, presence and condition of fish screens, size of diversion, whether passage is possible, and other related information.  Agency involved:  MFWP.

	22. Diversions and Screening - Expanded to include:
	New

	Under this task we will create a StreamNet data structure (DEF) for water diversions and fish screens.  We will convert state diversions and fish screening databases to StreamNet structure, and submit diversion data for inclusion in the regional StreamNet database. Agencies involved:  IDFG, ODFW, PSMFC.

	23. Juvenile Data (abundance and outmigration)
	Base

	This task involves maintenance and minor updates of current agency database and application for trapping data (IDFG).  Agencies involved:  IDFG, MFWP.

	24. Juvenile Data (abundance and outmigration) - Expanded to include:
	New

	Under this task we will develop one or more data structures for housing juvenile abundance data, outmigrant estimates, and similar measures.  We will convert the IDFG General Parr Monitoring database into StreamNet format.  We will collect juvenile density data from the Yakama Nation and Nez Perce Tribe (CRITFC).  ODFW will develop a database to house this type of data and populate the database for a test subbasin.  Data will be submitted for inclusion in the regional StreamNet database.  Agencies involved:  CRITFC, IDFG, ODFW, PSMFC.

	25. Age
	Base

	Age data relate to hatchery returns and other adult anadromous fish counts, and are used for calculating return rates.  Currently, StreamNet has very few such data and they are not well integrated into the database so that they can perform their intended purpose.  This year, we plan to develop a database structure to capture and make use of these data, and then collect a small amount of data in order to help develop the tools needed to make age data useful to StreamNet users.  ODFW will compile age-frequency data for a single basin or hatchery in the Oregon portion of the Columbia Basin.  IDFG will continue to compile these data in conjunction with hatchery returns data.  WDFW will compile data from existing adult salmonid data categories.  All participating agencies will convert data to StreamNet format for inclusion in the regional StreamNet database.  Agencies involved:  USFWS, IDFG, MFWP, ODFW, WDFW.

	26. Age - Expanded to include:
	New

	Data as described in Task 25 will be collected from the Yakama Nation and Nez Perce Tribe (CRITFC).  ODFW will compile age composition data for priority subbasins to address sensitive, threatened, and endangered species in Oregon; they will pursue other data as time allows.  Agencies will convert and submit data for inclusion in the regional StreamNet database.  Agencies involved:  CRITFC, ODFW, PSMFC.

	27. Production factors and run reconstruction.  Entails posting of estimates made by biologists within the management agencies. 
	Base

	The potential to obtain information on run reconstruction from the management agencies as they develop the information, this has been a last priority, with little being attempted. 

	28. Production factors and run reconstruction.
	New

	If desired by regional entities, efforts could begin to locate these kinds of information and develop a database structure to house them.  Agencies involved:  IDFG, ODFW.

	29. Habitat (stream fish habitat)
	Base

	Fish habitat measurement is a very broad and complex discipline, with many different yet related parameters and methods for estimating them.  Currently, habitat data in StreamNet consists of static data from habitat investigation projects like ODFW’s Aquatic Inventory Project, and MFWP compiles some of this type of data.  Under this task, existing data will be maintained.  Agency involved:  MFWP, PSMFC.

	30. Habitat (stream fish habitat) - Expanded to include:
	New

	Under this task we will initiate a scoping process to identify core habitat data elements, existing data sources, and other information we would need to create a regional stream habitat database.  We will contact biologists and hydrologists working on measures of habitat and habitat quality, and meet with the Federal Habitat Team and groups such as IRICC that are already working on standardizing this type of data.  We will hold focus groups if necessary to define core data.  After needs have been assessed, we will create database structures for housing these data in StreamNet.  IDFG will build an agency database and tools for collection of these data in StreamNet format by agency biologists (IDFG).  Data will be submitted for inclusion in the regional StreamNet database.  Agencies involved:  IDFG, ODFW, WDFW, PSMFC.

	31. Genetics
	Base

	Genetics information is useful for exploring and defining relationships between populations of fish.  We will collect genetics data from geneticists.  CRITFC will create tools for use by geneticists for capturing and storing genetics information.  Agencies involved:  CRITFC, MFWP.

	32. Genetics - Expanded to include:
	New

	We will work with geneticists and biologists to better determine information needs, what data need to be collected, and how best to store them.  We will gather and organize existing information (ODFW).  We will create a regional database structure for housing genetics data.  IDFG will build a genetics database and application for agency biologists to compile data in StreamNet format.  Compiled data will be submitted for inclusion in the regional StreamNet database.  Agencies involved:  IDFG, ODFW, PSMFC.

	33. Carcass Placement.
	New

	Several agencies are involved in placement of salmon carcasses in streams in order to manipulate the food web and enhance nutrient flow to salmonids in streams.  We will capture information from the fish and land management agencies engaged in carcass distribution, including locations, dates, and amounts distributed in each location.  We will develop regional and state databases to house these data, and convert state data to regional format and submit data for inclusion in the regional StreamNet database.  Agencies involved:  IDFG, ODFW, PSMFC.

	34. Populations (status and delineation)
	Base

	Many users wish to know the protective status of various species, and the populations these protected designations apply to.  We will modify the regional data structure as needed to house this type of information.  We will identify stocks, significant populations, or management units of various species of interest.  WDFW will convert SaSI stock data for Columbia Basin stocks.  Data will be submitted for inclusion in the regional StreamNet database.  Agencies involved:  MFWP, WDFW.

	35. Populations (status and delineation) - Expanded to include:
	New

	Classify Idaho populations based on information provided by agency biologists, and identify population status (IDFG).  Begin exploratory efforts to capture data from other agencies that describe populations and their status in Oregon (ODFW).  Agencies involved:  CRITFC, IDFG, ODFW, PSMFC.

	36. Macroinvertebrates.
	New

	Macroinvertebrates populations are used to assess water quality and habitat quality.  Under previous funding, we produced a regional macroinvertebrates database that can integrate the data from the many different organizations that collect this type of data.  Under this task, we will work with state environmental quality agencies, the land management agencies, EPA, USGS, and the Xerces Society to collect and organize existing macroinvertebrate sampling data into a database that has already been developed under another contract.  We will generate location coding for existing data so that they are queriable and can be linked to other StreamNet data (PSMFC).  ODFW will help PSMFC and Xerces to coordinate data flow from Oregon data contributors.  Agencies involved:  ODFW, PSMFC.

	37. Initial development of other data sets if requested by FWP participants, within the scope and capability of base level funding.
	Base

	Respond to requests as possible, with priority given to projects addressing FWP goals.  As part of both this task and Task 33, create a regional database structure for carcass placements, compile data, and submit data to the regional StreamNet database.  Agency involved:  ODFW.

	38. Hatchery fraction of spawners on spawning grounds.
	Base

	"Hatchery fraction" refers to the ratio of hatchery fish to naturally-produced fish in a given population.  Knowing the fraction of fish that are of hatchery origin is essential in monitoring wild populations where hatchery influences exist.  We plan to gather marked:unmarked ratio data from spawning ground counts for as-yet undetermined location in Oregon (perhaps associated with the Eastern Oregon EMAP effort).  Document fin marks and recovered CWTs from lower Columbia fall chinook salmon.  Begin to develop hatchery fraction data structure for regional StreamNet database.  Agency involved:  ODFW.

	39.  Hatchery fraction - Expanded to include:
	New

	Create a regional StreamNet data structure for housing hatchery fraction data.  Compile all available marked:unmarked ratio data related to dam counts, weir counts, spawning ground counts, and hatchery returns for priority subbasins to address sensitive, threatened, and endangered species in Oregon; gather additional information as time allows (ODFW).  Assist IDFG fisheries biologists in creation of hatchery fraction data, and capture these data (IDFG).  Collect information from the Yakama Nation and Nez Perce Tribe as available (CRITFC).  Submit data for inclusion in the regional StreamNet database.  Agencies involved:  CRITFC, IDFG, ODFW, PSMFC.

	40. Water temperature
	New

	An existing database, built on other contract funding, will be used to obtain and deliver water temperature data from a number of entities in the basin that are not submitting data to STORET.  This will add to preliminary data already obtained from several National Forests, tribes, etc.  Sources to be contacted for data will include all national forests, BLM districts, water quality agencies, and other agencies that may also collect temperature data.  Agency involved:  PSMFC.

	Objective 2.  Data Management and Delivery.  
	

	Perform all the activities related to managing the StreamNet databases and providing data to users.  This objective is a primary component of the project infrastructure that is essential to data management.  Agencies involved:  CRITFC, USFWS, IDFG, MFWP, ODFW, WDFW, PSMFC.

	1. Maintain and enhance tabular database systems (project and regional levels)
	Base

	All of the tasks under Objective 1 require computer database infrastructure in order to capture, manipulate, manage, transfer, and retrieve the data that are generated.  This task involves the basic activities related to database creation and management, including software installation and updates, database modification, and computer system management.

	2. Maintain and enhance the GIS and hydrography database systems (project and regional)
	Base

	The 1:100,000 scale stream layer is now complete for all four states within the Columbia Basin, and is cross-tabulated with the National Hydrography Dataset so that location coding can be conducted in either the LLID or NHD formats.  Maintenance of the streams GIS layer involves mainly correction of errors as they are found.  As 1:24,000 scale stream coding becomes available from other sources, we will incorporate into our systems the streams for which we have fisheries data.  The lakes GIS layer will be enhanced by addition of lake names, as possible, and by addition of lakes as needed.  GIS functions and services will be maintained and enhanced, as possible.  Interactive mapping will be used to enhance access to data in the StreamNet database.

	3. Data management and coordination
	Base

	Once data are entered into a database, they require management to ensure they are not lost.  Also, different efforts must be coordinated within and among agencies to ensure that cross-coding does not occur.  This task involves many of the day to day activities such as backups, examination of tables and table relationships, data updates and corrections and additions, and interagency coordination in order to ensure that data sharing is possible.

	4. Data exchange standards
	Base

	Each agency involved in the StreamNet project maintains their own database, and in general these database structures are not the same between agencies for a given type of data.  Data exchange standards are the vehicle by which data are shared at the regional level between the StreamNet agencies.  As new data categories are added, or as other needs arise, the data definitions and data exchange standards are updated to meet the needs of the project.  Under this task, we will update the data exchange standards as necessary in order to collect data at the regional scale and make them available on the StreamNet Internet site.

	5. Maintain Internet site / data delivery system
	Base

	The StreamNet Internet site, http://www.streamnet.org/, is run from three server computers and one or more test servers.  Monitoring, maintenance, and backup of these computers, their components, and their files is conducted daily.  The Internet connection through which the site and other services such as ftp and email function is also monitored and maintained daily.  Under this task, we update web pages, improve the on-line data query system, add additional information to the web site, and provide on-line mapping capabilities.

	6. Tool development and maintenance
	Base

	To help with data capture, computer maintenance, and other chores, user-friendly interface tools are created to ease day to day work.  Under this task, these tools are created and updated as needed.

	7. Provide responses to data / information requests
	Base

	As requested, we will respond to requests for data, GIS layers, and other information.  Requests range from help in using the query system, to help in finding data, to general fish biology or fish management questions, to help using GIS layers or tools, to complex requests that require extended effort in order to generate data sets summarized in the desired manner.  Many requests involve the Library and inter-library loan.

	8. Warehouse independent data sets in native formats as obtained from other FWP participants 
	Base

	For data we receive which do not fit into one of our defined data categories or are too extensive to capture in our databases with the resources available, we will make these data available at http://www.streamnet.org/online-data/OutSideDataSets.html .

	Objective 3.  Library / Reference Services  
	

	Perform all the activities related to managing the StreamNet Libraries and providing library services to patrons.  Project cooperators contribute to Library function by providing source references for all data included in the StreamNet database as part of either this objective or Objective 1.

	1. Collection development
	Base

	Develop a collection of materials applicable to the mission of StreamNet.  Collect, catalog, and organize materials to document data sources, Fish and Wildlife Program activities and reports, and other gray literature for access by regional scientists, agencies, libraries and other interested parties.  Agencies involved:  CRITFC, MFWP, ODFW, WDFW.

	2. Provide access to collection
	Base

	Provide user access to the materials described in Task 1 by providing facilities for storage of paper and electronic copies of documents, an online (Internet-accessible) catalog of all documents in collections, and staff to answer questions and respond to requests.  Agencies involved:  CRITFC

	3. Library services
	Base

	Manage the StreamNet Library to effectively provide basic library services to the StreamNet user community, including the Fish and Wildlife Program and the general public.  Agencies involved:  CRITFC

	4. Interlibrary coordination
	Base

	Engage in networking activities with other agency and regional library service providers to provide better access to other collections that will enhance the StreamNet Library and to avoid unnecessary duplication of effort and materials.  Agencies involved:  CRITFC

	5. Initiate collection development.
	New

	Incorporate into the ODFW and StreamNet libraries a backlog of over 500 boxes of materials.  Also, expand collection development for the ODFW Library to enhance service to subbasin planners, watershed councils, and other Oregon entities.  Agency involved:  ODFW.

	6. Enhance access to collection
	New

	Expand access to the ODFW Library at the larger facility in which the ODFW Library is now located.  It is anticipated that walk-in use and remote requests related to subbasin planning, EDT, and implementation of the NMFS Biological Opinion will increase Library use.  Agency involved:  ODFW.

	7.  Interlibrary services
	New

	Increase interlibrary loan activities.  As the activities in Task 6 increase, an increased need for interlibrary coordination is expected.  Agency involved:  ODFW.

	Objective 4.  Service to Fish and Wildlife Program  
	

	Provide services to the Fish and Wildlife Program as requested.

	1. Support and participate in regional data management initiatives
	Base

	Because of the wide array of agencies in the Columbia Basin, the wide variety of data types that relate to fisheries management, and the difficulty of organizing data collection at a regional scale, it is very difficult to track which entity manages which kinds of data, and to determine where inefficiencies in the overall system of data collection and management occur.  Various efforts are periodically begun to address the information needs associated with managing the multiple efforts underway or proposed.  StreamNet personnel from all agencies will work with other efforts in order to avoid duplication of effort, promote data standards, and fill holes in information needs.  StreamNet personnel will work with SAIC personnel to help coordinate data collection in the basin.  Agencies involved:  IDFG, MFWP, ODFW, WDFW, PSMFC.

	2. Provide data services to other FWP participants, as requested
	Base

	This task involves a variety of jobs that are not known specifically in advance.  As an example, we can provide GIS maps and analyses to FWP projects if requested.  In FY2001 we worked with agencies in the basin to produce summary maps of percent of hatchery fish that were adipose fin-clipped prior to release.  Agencies involved:  IDFG, MFWP, ODFW, WDFW, PSMFC.

	3. Maintain Protected Areas database
	Base

	In most years, maintenance of the Protected Areas database is minimal work.  In FY2002, however, we began an effort to modernize the location coding used in this data set in order to make it compatible with the other data in the StreamNet database.  In FY2003, we will continue this effort to modernize the location coding.  This will permit using these data more easily with other data sets in the StreamNet database.  Agencies involved:  IDFG, MFWP, ODFW, WDFW, PSMFC.

	4. Develop an annual summary report of status and trends of anadromous fish in the Columbia Basin.  This will be similar to the 1995 Status Report that was produced in 1996 as a prototype.)
	New

	In 1995, the StreamNet project produced a summary document describing many different types of fisheries-related data in the Columbia Basin.  The summarized data originated in the StreamNet, RMIS, PIT tag, and Fish Passage Center databases, as well as other places.  We have recently been receiving more requests to provide reports on status of fish in the basin.  Under this task, we will annually create a similar report.  The scope of future reports will need to be determined through consultation with agencies in the region, but will likely be narrower in scope but more detailed than the 1995 report.  Agencies involved:  IDFG, ODFW, WDFW, PSMFC.

	5. Provide basic data analysis functions
	New

	This task involves calculating and/or summarizing population estimates, or deriving results from other analyses, where not done by the originating agency.  This role has been proposed to us, but represents a significant change in direction.  Previous decisions have been that the StreamNet project will acquire, standardize and distribute data but not engage in analysis.  Current staff do not have the expertise to perform this function.  As proposed, this task would entail hiring a biometrician, plus smaller amounts of technical assistance at the state agency level.  This task is being presented as a means of determining the level of priority regional entities like CBFWA and NWPPC place on data analysis activities.  Agencies involved:  IDFG, ODFW, PSMFC.

	Objective 5.  Project Management / Coordination  
	

	Perform all the administrative functions necessary to run the StreamNet project.

	1. Manage project activities
	Base

	This task is the day to day general administration of the StreamNet project:  employee supervision and training, budget preparation and tracking, report writing, etc.  Agencies involved:  IDFG, MFWP, ODFW, WDFW, PSMFC.

	2. Participate in Fish and Wildlife Program development activities
	Base

	Work with regional entities to assist in the area of data management as requested to support development of Fish and Wildlife Program projects and programs.  Organize, facilitate, and/or participate in appropriate coordination meetings with BPA, CBFWA, the Council, ESA officials, ISAB/ISRP, and/or staff and management of participating organizations to identify ways StreamNet can effectively contribute to the Fish and Wildlife Program (FWP) and facilitate capture and dissemination of data.  Participate in advisory groups, task forces, and other groups whose purpose is enhancing the effectiveness of the Fish and Wildlife Program and its data development activities.

Agencies involved:  IDFG, MFWP, ODFW, WDFW, PSMFC.

	3. Coordinate with other related activities
	Base

	Because of the array of projects and agencies involved with creating and using data, coordination of StreamNet with other entities is essential.  Coordination will be conducted as needed to improve data flow, minimize duplication and maximize cooperation.  Agencies involved:  IDFG, MFWP, ODFW, WDFW, PSMFC.

	4. Prepare and present public information related to the StreamNet Project
	Base

	We will create materials and presentations designed to inform people of the StreamNet project's capabilities and resources.  We have created a StreamNet newsletter to be delivered via e-mail, and will send out news about significant new resources at StreamNet to those subscribed.  As other examples, we may give presentations at professional meetings to advertise the resources available to people, or improve the StreamNet brochure to hand out at professional meetings.  Agencies involved:  IDFG, MFWP, ODFW, WDFW, PSMFC.

	Objective 6. Support and Services to Subbasin Planning
	New

	Provide assistance to subbasin planners as requested.  Provide some assistance and information without prompting so that they are aware of the resources available to them through StreamNet.  Montana is contributing to this objective through its base project and is not requesting new funding.

	1. Work with state and local subbasin teams to identify priority information management and sharing needs. Share findings with SAIC project.
	New

	Agencies involved:  CRITFC, IDFG, ODFW, WDFW.

	2. Provide existing information in the StreamNet databases to subbasin planners in a consistent format.
	New

	This work will be similar to that done in 2001 for subbasin assessments, but may require updating of the data summaries by subbasin and direct response to requests for information.  Agencies involved:  IDFG, ODFW, WDFW, PSMFC.

	3. Develop tools to capture and manage data used to produce subbasin plans
	New

	Work with Council staff and Mobrand Biometrics to coordinate data capture and management tools for EDT data.  Develop data capture tools and management methods for other key data types needed by the NMFS Technical Recovery Team developing recovery plans under the ESA.  Agencies involved:  CRITFC, IDFG, ODFW, WDFW, PSMFC.

	4. Capture and manage key references used to produce subbasin plans
	New

	Work with state teams to identify and assemble key regional literature.  Work with state and local groups to identify and assemble key local literature.  Catalog above literature according to Library of Congress standards and link to associated databases.  Agencies involved:  CRITFC, IDFG, ODFW, WDFW.

	5. Provide electronic access to information that was used for and developed during the course of subbasin planning.
	New

	This task is to capture the information that is developed by the subbasin planners and then organize it and make it available.  Provide access to subbasin planning data using the StreamNet Internet site.  Create customized data CDs for use by local groups in each subbasin.  Digitize literature referred to in Task 4, and make it accessible through the StreamNet Internet site.  Create customized reference CDs for use by local groups in each subbasin.  Agencies involved:  CRITFC, WDFW, PSFMC.

	6. Locate and compile existing data from individual sources to support planning and VSP analysis, as was done in the Willamette / Lower Columbia 
	New

	Agencies involved:  CRITFC, IDFG, ODFW, WDFW, PSMFC.


Part 2.  Relationship of Objectives and Tasks to Subbasin Planning

The following discussion of StreamNet tasks is presented to illustrate relationships with the organizational framework of Attachment 1, Subbasin Assessment Development-Detail, of the Council’s Technical Guide to Subbasin Planning.  Most of the specific data types addressed within Objective 1, Data Development, and basic data and services in Objective 2, Data Management and Delivery, have direct relevance to a number of the activities outlined in the attachment.  This section is organized around the headings used in the attachment, which is written in outline format.  Only those portions with direct relevance to StreamNet data and capabilities are presented here.  Text taken from the Attachment is in italics.  Tasks below are numbered with the objective and task numbers combined (i.e., Task 1.4 refers to Task 4 under Objective 1).  More complete information on the contents of each task is found in the task descriptions above.

A.  Subbasin Overview

1. Subbasin Description

A number of data types are directly relevant to describing the subbasins.

· Provide a general orientation to the subbasins(location, size, distinguishing natural and cultural features, land use, land ownership.
· Provide an overview of jurisdictional authorities (state, county, federal lands, tribal lands and fishing rights)
· Provide a general description of the subbasin’s macro-environment (geology, climate and weather, land cover, vegetation).
Objective 2. Data Management and Delivery, provides data and services that relate to all three of these needs.  Data in the StreamNet database are organized with multiple descriptors that allow all data to be obtained based on subbasin boundaries, HUCs and political boundaries such as state and county.  Through interactive Internet mapping or with GIS tools, multiple data layers of StreamNet and other data can be mapped together to describe relationships between factors in the subbasin.  General, widely available layers, such as land ownership, roads, 303(d) listed waters, geology, topography, precipitation, etc., can be related to and mapped with fish distributions, the hydrography, and other fish related data from StreamNet to help describe the basin.

Task 1.19.  Barriers, Base, provides existing data on barriers that would be useful to planners in physically describing their basins.  However, the database has been a lower priority under the existing project and is not complete.  Major categories of barriers, such as culverts, have not yet been developed.  

Task 1.20.  Barriers, New, would expand the amount of work by the cooperating state projects to begin locating and incorporating new information on barriers, including culverts.  Multiple entities are gathering some information on barriers, but there is not yet any comprehensive compilation of this information.  This task would address that need.

· Provide a general description of the subbasin’s water resources (hydrography and watersheds, hydrologic regimes, water quality, riparian and wetland resources), water uses, and modifications to water resources (hydropower projects and operations, water diversions, channel modifications).
Objective 2.  Data Management and Delivery.  StreamNet is the entity that maintains the 1:100,000 scale hydrography for the Pacific Northwest and it is available from the StreamNet.  All data in the StreamNet database are linked to the hydrography.  

Task 1.11, Dams and Fish Passage Facilities, Base, maintains information on locations and purposes of many of these facilities.

Task 1.12, Dams and Fish Passage Facilities, New, involves new work to expand the number of these features captured in the database and to improve locational information for them.

Task 1.21 Diversions and Screening, Base, relates to this need, but has so far been a lower priority relative to other data types, so little more than preliminary work has been done under the base StreamNet project.  Some data from the fish screening program in Oregon has been entered into the database and is available from ODFW StreamNet

Task 1.22 Diversions and Screening, New, would speed work on designing a regionally consistent database and begin locating and incorporating data on the location of diversions and information on screening needs and accomplishments.

Another kind of information useful for characterizing the basin but not specifically mentioned in the outline is hatchery facilities.

Task 1.13, Hatchery Facilities, Base, provides information on the location and function of fish hatcheries in the various basins.  The base project provides for basic maintenance and periodic update of this information, except that ODFW is currently unable to update this data type due to work on other priorities.

Task 1.14, Hatchery Facilities, New, would allow ODFW to annually update these data, locate new facilities (e.g., new grow out and acclimation sites), historic closed sites, and to improve location data.

A last kind of information useful for characterizing the basin but not specifically mentioned in the outline is the ongoing efforts to improve and/or restore habitat.

Task 1.17, Habitat Restoration / Improvement Projects, Base, entails a database structure and DEF that describes the purpose, location, costs, and components of habitat restoration/improvement projects.  Partial data are already being obtained and made available, but this has not been a primary data set, and additional work is needed to obtain data from all entities working on and funding these activities.  Oregon data are limited to 1997 and 1998 data, but updates are not planned under the base project.  Washington provides data from the PRISM database in StreamNet format.

Task 1.1.8, Habitat Restoration / Improvement Projects, New, will allow expansion of activity to locate and obtain data in Idaho and for ODFW to update these data in Oregon.  Washington will continue to work with the PRISM data under the Base project.

B.  Species Characterization and Status

1. Species Selection and Background Information
Many types of data in the StreamNet database are directly relevant to the tasks in this portion of outline.  Base tasks essentially provide for maintenance and update, while new tasks provide for expansion of work to include new data elements, such as additional species or increases in effort to make up for lost capabilities due to other priorities.

· For each focal species, provide the following background information:
a) Summarize available population data (abundance, productivity, etc., with particular emphasis on trend data).  Provide a confidence rating for these data as tools for making management decisions.

Task 1.5, Adult Abundance, Base, entails development and update of a number of data types of specific relevance to determining species abundance and trends (including redd counts, spawner counts, trap counts, dam counts and weir counts), primarily for salmon and steelhead.  These data relate to changes in abundance but do not provide population estimates.  While true population estimates would be ideal for evaluating status, trend information provides relative information on status.  Base efforts include maintenance and update for existing data.

Task 1.6, Adult Abundance, New, provides resources so that abundance data can be obtained from agencies besides the fish and wildlife agencies, such as BLM and Forest Service and to target new resident and nongame species where data are available.  It would also entail CRITFC obtaining data from Yakama and Nez Perce field offices.

Task 1.9, Hatchery Returns, Base, provides another adult abundance trend indicator, in this case for anadromous hatchery fish, important for characterizing trends in the subbasins.  The base project involves maintenance and update of these data.

Task 1.10, Hatchery Returns, New, would allow IDFG to convert its database to a new format to better track disposition of the returning fish.  It would also entail CRITFC obtaining data from Yakama and Nez Perce field offices.

Task 1.23, Juvenile Data, Base, intended to provide data on juvenile population surveys and outmigration estimates has largely been a low priority, with most work to date limited to preliminary data design work and the capture of some smolt trapping information (primarily Idaho and Montana).  Data in this minor data set would be of value for the subbasins where data exist in the database.  The current low priority does not reflect the value of this kind of information, only the fact that current staff can only handle the highest priority data sets, and more resources will be needed to develop some of the other potentially important data types.

Task 1.24, Juvenile Data, New, would allow IDFG to incorporate their General Parr Monitoring program data into the StreamNet database and ODFW to develop a database structure and DEF for these data and convert and exchange juvenile estimates to the StreamNet database.  It would also entail CRITFC obtaining data from Yakama and Nez Perce field offices.

Task 1.25, Age, Base, provides a preliminary level of work to determine how best to handle age data for returning fish, useful in characterizing the population age structure, which in turn is valuable for determining productivity.  The state cooperators are committed to locating data in one test subbasin each as a means of gaining experience with this type of data and in preparation to developing a final approach for obtaining and managing these data.  This has been a lower priority under the base project, except for FWS, who have provided data for federal hatcheries.

Task 1.26, Age, New, will allow ODFW to actively locate and obtain these data from Oregon, and CRITFC to obtain data from Yakama and Nez Perce field offices.

Task 1.27, Production Factors and Run Reconstruction, Base, has been a low priority under the base project.  Some data have been obtained where they have been calculated by the agencies in an earlier report.  This is currently low priority for all cooperators

Task 1.28, Production Factors and Run Reconstruction, New, would allow IDFG and ODFW to explore the availability of these estimates within their agencies.

b) Describe current and historic distribution.  It is particularly important to identify areas that were accessible historically but have been rendered not accessible due to anthropogenic modifications.
Task 1.1, Anadromous Distribution and Life History, Base, provides information on the current distribution of the key anadromous fish species. Distributions for some species, such as non-game species, coastal cutthroat trout, and introduced species have not been addressed yet.  Basic maintenance is continuing, except in Oregon, where effort has been placed on other data types

Task 1.2, Anadromous Distribution and Life History, New, would allow ODFW to annually update this data category and provide GIS services related to distribution to FWP participants.

Task 1.3, Resident Fish Distribution and Life History, Base, provides data on resident species primarily in Montana and Idaho.  The state StreamNet cooperators also have information available on bull trout, but regionally consistent coverages have not been developed yet for resident species.

Task 1.4, Resident Fish distribution and Life History, New, would expand effort to resident salmonid species and some key nongame species.  ODFW would work on cutthroat trout (except in the Hood) and resident rainbow/redband and nongame species which ODFW has information for. 

In addition, the Dams data (Tasks 1.11 and 1.12) can be of assistance to identifying points where historic distribution has been cut off from access.  GIS tools can easily depict this information by overlaying the current distribution information with dam locations.

c) Describe the historic and current status of introductions, artificial production or captive breeding programs in this subbasin or affecting the subbasin through straying or other means.  Describe the relationship between the artificial and naturally produced populations.

Task 1.7, Hatchery Releases, Base, provides information on the annual release of anadromous species, critical information to characterize the current status of the species in a subbasin and the potential for interactions with wild fish.  Data are obtained from the RMIS database and georeferenced by StreamNet

Task 1.8, Hatchery Releases, New, would expand effort to develop data on the production and release of resident fish species.  In addition, it would allow the state cooperators to develop specific release information for some current release data that are ‘rolled up’ by PSC codes and therefore can not be tied to specific release locations.  It would also entail CRITFC obtaining data from Yakama and Nez Perce field offices.

Task 1.38, Hatchery Fraction, Base, currently consists of efforts by ODFW to gather marked-to-unmarked ratio data derived from spawning ground counts for an undetermined location in the Oregon portion of the Columbia basin - possibly associated with the Eastern Oregon EMAP effort. Also, they will document and submit fin marks and recovered CWT's from Lower Columbia fall chinook spawning surveys specifically.  This effort is preliminary to a larger effort to involve a larger area and will provide experience with the data to assist in developing data structures and formats.

Task 1.39, Hatchery Fraction, New, would provide support for CRITFC, IDFG and ODFW to obtain and manage data on the hatchery : wild ratio on spawning grounds and in other counts where determinations are made.  This type of information is critical to help determine the potential impacts that may be occurring to wild populations as the result of hatchery origin fish in the spawning areas.

d) Describe historic and current harvest, including both in –subbasin harvest and downstream or ocean harvest affecting this subbasin.

Task 1.15, Harvest, Base, provides information on harvest (primarily anadromous species) obtained from the management agencies based primarily on ‘punch card’ data.  In addition, CRITFC will be improving how the project obtains ocean harvest data beginning in FY 2002.  These data do not include creel survey type data, but much creel survey information is more relevant to resident species.  

Task 1.16, Harvest, New, will allow ODFW to develop data from a larger portion of Oregon and to begin locating and organizing creel survey information.

2. Population Delineation and Characterization (each focal species)

· For each foal species delineate unique population units and, as applicable and where information is available, meta-populations, sub populations and/or other genetic/behavioral groupings used by scientists or managers.  For the purposes of this assessment, if these data are unavailable it will be assumed that tall naturally reproducing individuals within the subbasin constitute one population.

Task 1.34, Populations, Base, has been a low priority data category, with some information captured from other projects in Montana and Idaho.  These kinds of population characterizations have not been widely determined, and the intent of StreamNet has been to capture this information as it is determined by others.

Task 1.35, Populations, New, would provide support for CRITFC, ODFW, IDFW and regional StreamNet to work with the base efforts of MFWP and WDFW to design a database and begin to capture these data as they are developed through subbasin planning, recovery planning and other processes.  Once this information is captured, it will be added to the StreamNet database and can be used as descriptor data and background data layers to help understand the relationship of existing fish data with the various population designations.

· Characterize the genetic integrity of the population, especially regarding effects of artificial production

Task 1.31, Genetics, Base, has been a low priority except in Montana, where a partnership with the genetics lab at University of Montana has led to development of a database to house the results of the university lab’s genetic assessments.  MFWP and CRITFC are currently working on developing a general DEF and database structure for this type of data.

Task 1.32, Genetics, New, would allow IDFG and ODFW to develop databases to obtain this kind of data from the various genetics lab.  Data would be determinations made by the labs, not raw genetics data.  This task would allow the project to develop an consistent approach for managing these data across the basin.  At the present time there is no single location for housing basic genetic determination data.

3. Population Status (each focal species)

Task 1.35, Populations, New.  See the discussion for this task under item 2 above.  It relates here also.

C.  Environmental Conditions

1. Environmental Conditions within the Subbasin

· Describe the current conditions of the environment in this subbasin.

The condition of stream habitat for fish is a primary component of the environment that affects the status and productivity of fish populations.  Characterizing stream habitat therefore needs to be a primary consideration under this section.

Task 1.29, Habitat, Base, has unfortunately been a lower priority under the base project.  It has primarily consisted of posting habitat data sets produced by other projects such as the Aquatic Habitat Inventory Project of ODFW.  The low level of effort expended under the base project reflects the complexity of habitat data and the lack of uniform standards of what data need to be included and how they should be measured.  While StreamNet can play a role in organizing regional agencies to examine data needs and determine core data, there simply has not been sufficient time to take on that challenge.

Task 1.30, Habitat, New, would initiate a scoping process to identify core habitat data elements, what data sources exist, etc.  We would contact others working on habitat, meet with existing groups like IRICC, meet with habitat biologists within management agencies, and hold focus groups, if necessary, to define core data, then develop database structure and DEF to manage these data.

Task 1.33, Carcass Placement, New, would provide a small amount for IDFG to join efforts by ODFW (being done under Task 1.37, Other data, Base) to develop a database for capturing information on where and how many carcasses are being place under experimental salmon enrichment projects.  This information will be useful for characterizing the environment in the subbasin, as well as helping evaluate the effects of fertilization through carcass distribution.

Task 1.36, Macroinvertebrates, New, would entail support for work with environmental quality agencies, land management agencies and the Xerces Society to obtain and organize existing macroinvertebrate sampling data into a database that has already been developed under another contract.  This effort is primarily at the regional StreamNet level and will make a surprisingly large amount of invertebrate data available for habitat assessments and subbasin planning.  These data are largely collected by agencies other than the fish and wildlife management, and several environmental agencies and the Xerces Society are ready cooperate with StreamNet to provide these data regionally.

Task 1.40, Water Temperature, New, will utilize an existing database, built on other contract funding, to obtain and deliver water temperature data from a number of entities in the basin that are not submitting data to STORET.  This will add to preliminary data already obtained from several National Forests, tribes, etc.  Temperatures are a critical component of the salmonid environment, and a large amount of data is being collected by numerous entities, but they are not being collected and made widely available.  The pilot project demonstrated that much data exists, and most of it can be organized into a common database structure, which has already been constructed.

E. Limiting Factors and Conditions

Several data types mentioned previously may be of assistance in evaluating some limiting factors.  See Tasks 1.11 and 1.12, Dams and Fish Passage Facilities, Tasks 1.19 and 1.20, Barriers, and Tasks 1.21 and 1.22, Diversions and Screening.

Additional Support for Subbasin Summaries

In addition to the above data related tasks, StreamNet provides services that may also assist subbasin planning.  A key resource is the StreamNet Library <http://www.fishlib.org/>, which contains a large collection of agency reports (gray literature) that may be able to provide information relevant to individual subbasins.  StreamNet also makes a small amount of time available at the cooperating project and the regional project levels to provide data management, GIS and consulting services to FWP participants on an opportunistic basis (Objective 4).  

g. Facilities and equipment
For the most part, existing office space and computer equipment is sufficient to support the additional staff effort under this objective. The planned expansion of the StreamNet Library will have to be accelerated to provide additional needed work and storage space, however.
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BART R. BUTTERFIELD

3201 Wagon Wheel Road

Boise, Idaho 83702

Phone:
 Work 208/334-3180

Home 208/344-7198

Email: bbutterf@idfg.state.id.us

EXPERIENCE

1992
IDAHO DEPARTMENT OF FISH AND GAME
to 

Present
Geographic Information Systems Analyst, Senior
Manager of Idaho StreamNet, a fish data management project that compiles and manages IDFG fisheries data and formats it into a regional standard for addition to a Pacific Northwest aquatic database. As IDFG’s primary GIS resource, I also conduct a variety of GIS projects for fish and wildlife research and management.

· Established, manage and operate a GIS in the Department’s Natural Resources Bureau

· Developing a fisheries information system for Idaho Department of Fish and Game

· Idaho representative to Northwest Power Planning Council’s StreamNet project

· Integrated Conservation Data Center data into GIS

· Administer a mixed UNIX/PC local network

· Department’s representative on Idaho GIS committees

1989
UNIVERSITY OF IDAHO
to

1992
Research Associate (1990-1992)


Graduate Research Assistant (1989-1990)

Responsible for development of Idaho Gap Analysis database and analysis in Arc/Info AML.

Established and administered a new GIS lab.

· Developed Idaho Gap Analysis Project database

· Modeled distribution of vertebrates for Idaho Gap Analysis Project

· Administered GIS lab with 3 UNIX workstations, peripherals and PCs

EDUCATION
Ph.D. Candidate, University of Idaho, 1989-1992

Wildlife Resources

Modeling vertebrate distributions.

M.S., University of Idaho, 1985

Wildlife Resources

Thesis: Avian Community Development Along a Primary Successional Gradient.

B.A. Western State College of Colorado, 1980

Major: Biology

Minors: Math, Geology

Magna Cum Laude

PUBLICATIONS AND TECHINICAL REPORTS
Unsworth, J.W., L. Kuck, E.O. Garton, and B.R. Butterfield. 1998. Elk habitat selection on the Clearwater National Forest, Idaho. Journal of Wildlife Management 62(4):1255-1263.

Groves, C. R., B. Butterfield, A. Lippincott, B. Csuti and J. M. Scott. 1997. Atlas of Idaho’s Wildlife: Integrating Gap Analysis and Natural Heritage Information. A. Lippincott, editor. Idaho Department of Fish and Game, Nongame and Endangered Wildlife Program, Boise. 372 pp.

Keister, A. R., J. M. Scott, B. Csuti, R. F. Noss, B. Butterfield, K. Sahr, and D. White. 1996. Conservation prioritization using GAP data. Conservation Biology 10:1332-1342.

Caicco, S. L., J. M.  Scott, B. Butterfield, and B. Csuti. 1995. A gap analysis of the management status of the vegetation of Idaho (U.S.A.). Conservation Biology 9:498-511.

Butterfield, B. R., B. Csuti, and J. M. Scott. 1994. Modeling vertebrate distributions for Gap Analysis. Pp. 53-68 in R. I. Miller, editor. Mapping the Diversity of Nature. Chapman & Hall, London.

Scott, J. M., F. Davis, B. Csuti, R. Noss, B. Butterfield, C. Groves, H. Anderson, S. Caicco, F. D’Erchia, T. C. Edwards, Jr., J. Ulliman, and R. G. Wright. 1993. Gap analysis: a geographic approach to protection of biological diversity. Wildlife Monographs No. 123: 1-41.

Davis, D. L. and B. R. Butterfield. 1991. The Bitterroot Grizzly Bear Evaluation Area: a report to the Bitterroot Technical Review Team. Unpublished Report. Clearwater National Forest, Orofino, ID.

Butterfield, B. R. J.M. Scott, and B. Csuti. 1990. Modeling species’ distributions and identifying conservation priorities. Pp. 17-22 in Proceedings: The First National Fish and Wildlife Service Geographic Information System Workshop. Fort Collins, June 4-7, 1990. U.S. Fish and Wildlife Service, National Ecology Research Center, Fort Collins.

Butterfield, B. R., D. L. Davis, and J. W. Unsworth. 1989. Stratified Landsat classification of north-central Idaho and adjacent Montana. Proceedings-Land Classifications Based on Vegetation: Applications for Resource Management. Moscow, Idaho, November 17-19,1987. USDA Forest Service, General Technical ReportINT-257, Intermountain Research Station, Ogden, Utah.

Butterfield, B., J. Peek, D. Volsen, and C. Warren. 1988. Caribou, grizzly bears and wolves. Idaho Forester 1988:6-10.

Butterfield, B. R., and C. H. Key. 1985. Mapping grizzly bear habitat in Glacier National Park using a stratified Landsat classification: a pilot study. Pp 58-66 in Proceedings - Grizzly Bear Habitat Symposium. USDA Forest Service, Intermountain Research Station, Ogden, Utah.

Butterfield, B. R. and J. A. Almack. 1985. Evaluation of grizzly bear habitat in the Selway-Bitterroot Wilderness Area - Study 1. Idaho Fish and Game, Project E-IV, Endangered Species Research and Inventory, Boise. 64 pp.

Butterfield, B. R. 1985. Transplant of mountain caribou (Rangifer tarandus caribou)  in southern British Columbia, Canada. Unpublished final report. Idaho Cooperative Wildlife Research Unit. University of Idaho, Moscow. 17 pp.

Butterfield, B. R. 1985. Avian Community Development Along a Primary Successional Gradient. M.S. Thesis, University of Idaho, Moscow. 67 pp.

Baldwin, S. B., B. R. Butterfield, R. G. Wright, and G. E. Machlis. 1985. Habitat and visitor mapping in the Two Medicine area of Glacier National Park: combining information gathering techniques. Cooperative Park Studies Unit, University of Idaho, Moscow. Final Report, Subagreement #6 to Cooperative Agreement 9000-3-002. 110 pp.

Butterfield, B. R. and G. R. Wright. 1983. Great blue heron nesting habitat on the North Fork of the Flathead River, Montana. Cooperative Park Studies Unit, University of Idaho, Moscow. Report 83-4. 27 pp.

Wright, G., K. Jenkins, B. Butterfield, C. Key, and P. Happe. 1983. Wildlife habitats in riparian zones of the North Fork and mainstem of the Flathead River, Montana. Flathead Basin Environmental Impact Study, Environmental Protection Agency, Helena, Montana, and Cooperative Park Studies Unit, University of Idaho, Moscow. 216 pp.
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CEDRIC X. COONEY

Oregon StreamNet Project Leader

Natural Resources Information Management Program

1 FTE

Education:

California State University, Long Beach, Bachelor of Science in Marine Biology, 1985 

Current Employer and Responsibilities: 

Oregon Department of Fish and Wildlife

Oregon StreamNet Project Leader

Natural Resources Information Management Program Leader 

1:24K Fish Distribution Data Development Project Leader
Previous Employment:

Assistant Project Leader, Coastal Salmon Spawner Inventory Project

Oregon Department of Fish and Wildlife, Corvallis, OR, 1990 - 1997

California Department of Fish and Game, Long Beach, CA

Marine Biologist Range B, Long Beach, CA, 1987 - 1990

California Department of Fish and Game, Long Beach, CA

Seasonal Aide, Long Beach, CA, 1985 - 1986

Expertise:

1) Management, coordination, and administration of multi-task, multi-staff projects and operations, 2) Management, development and delivery of multi-disciplinary and multi-platform natural resource databases, particularly aquatic natural resources,  3) Techniques and methodologies associated with large-scale inventories and assessments of anadromous salmonids, 4) Marine artificial reef development and evaluation techniques, and 5) Techniques and methodologies associated with at-sea inventories and assessments of marine pelagic species.

Publications/Activities:

Member: Oregon Department of Fish and Wildlife Data Management Workgroup

Co-author of 1:24K Fish Habitat Distribution Development Project Procedures Manual which provides complete details on Oregon’s 24K fish distribution update process.

Author of the Conservation Reserve Enhancement Program Pilot Distribution Update Project Summary Completion Report which documents and summarizes activities and results of this Oregon Watershed Enhancement Board funded project.

Author of the Oregon coastal salmon spawning surveys summary reports from 1990 through 1995 which documents and summarizes Oregon coastal salmonid inventory results and analysis.  Co-author of this same report in 1997.

Co-author of Improvement of methods used to estimate the spawning escapement of Oregon Coastal Natural coho salmon research progress report from 1990 through 1994.  This progress report documented an experimental Stratified Random Sampling approach to survey site selection in order to more accurately inventory Oregon coastal natural coho spawning populations.

Resume for Janet Hess-Herbert, MFWP StreamNet Project Leader

JANET HESS-HERBERT (aka Janet Decker-Hess)

Education:
Ohio University, Bachelor of Science, 1974

University of Montana, Master of Science, 1978

Thesis: Impact on the Aquatic Ecosystem by Mining in the Mike Horse Area, Heddleston Mining District, Lewis and Clark County, MT

Current Employer and Responsibilities:

1985 - present

Montana Fish, Wildlife and Parks (MFWP)

· Fisheries Biologist and Project Manager for StreamNet in Montana 

· Coordinator for the MFWP GIS Services Unit - Responsible for gathering, compiling, and maintaining fisheries and wildlife information, providing GIS services to the department, and supervising a staff of 5

· FWP Website Manager – Manager of Website staff and coordinator of requests

Previous Employment:

1986, Yellowstone National Park, Gardiner, Montana

A Biological Study and Instream Flow Assessment of Soda Butte Creek, LaMar Valley, Yellowstone National Park
1981- 1985, Montana Fish, Wildlife and Parks, Kalispell, Montana

Project Manager and Fisheries Biologist - Impacts of Kerr Dam on the shoreline spawning population of Kokanee Salmon in Flathead Lake

1985, American Fisheries Society, Bethesda, Maryland


An Inventory of the Spring Creeks in Montana

1979- 1981, Montana Fish, Wildlife and Parks,  Dillon, Montana

Fisheries Biologist, Assessment of instream flow reservations and fisheries populations in selected waterways, of the Beaverhead, Big Hole and Red Rock drainages of southwest Montana 

1978-1979, University of Montana, Missoula, Montana

Instructor, Biological Applications in Water Pollution

1976-1978, University of Montana, Missoula, Montana


Research Assistant, The effects of pollutants and heavy metals on algae development

Expertise
· Biological assessment and classification of aquatic resources

· Management, development and delivery of multi-disciplinary and multi-platform natural resource databases

· Administration of multi-task, multi-staff operation

Publications/Activities:

2001 Award for Outstanding Achievement in Information Technology,  Western Conservation Administrative Offices Association
2000 Montana Fish, Wildlife and Parks Director’s Award of Excellence

1999 Montana Fish, Wildlife and Parks Award of Appreciation

1993 Award for Outstanding Achievement in the Management of Natural Resources, Western Conservation Administrative Offices Association.

President Montana Chapter American Fisheries Society, 1983-85.

Officer Montana Chapter American Fisheries Society, 1981-83.

Decker-Hess, J. and P. Clancey.  1982, 1983, and 1984.  Impacts of Water Level Fluctuations on Kokanee Reproduction in Flathead Lake. MFWP, Kalispell, MT. 58 pp.
Decker-Hess, J.  1987. Spring Creeks-Precious Secrets.  Montana Outdoors, 18(3), 2-6. 

Decker-Hess, J., G. Bissell, S. Allen, T. Ring, N. Johnson, and S. Reel.  1988. Pacific Northwest Rivers Study: Final Report. Montana.  190 pp. 
Decker-Hess, J.  1990.  River Protection in Montana, MFWP, Helena, MT.  65 pp.

Fraley, J. and J. Decker-Hess 1987.  Effects of Stream and Lake Regulation on Reproductive Success of Kokanee in the Flathead River system, MT, USA.  Regulated Rivers: Research and  Management, 1, 257-265.
Fraley, J., B. Marotz, J. Decker-Hess, W. Beattie, and R. Zubik.  1989.  Mitigation, Compensation and Future protection for fish Populations Affected by Hydropower Development  in the upper Columbia System, Montana, USA.  Regulated Rivers: Research and Management,  3, 3-18.

Resume for Lenora Oftedahl, StreamNet Librarian

	2814 NW 108th St

Vancouver, WA  98685
	Phone 360 571-8847

E-mail oftl@critfc.org


Lenora A. Oftedahl

	Professional experience
	Columbia River Inter-Tribal Fish Commission
Portland, Oregon

StreamNet Librarian

· Performed research and answered information requests.

· Managed budget and planned work statements.  Wrote reports to show work accomplished.

· Acquired, cataloged and arranged collections.

· Performed computer and server maintenance.  Developed effective plan for computer use in library.  Serve as Library webmaster.

· Supervised library staff, including evaluation, hiring and training.

· Promoted library use through programs and other marketing techniques.

Fort Vancouver Regional Library
Vancouver, Washington

Substitute Librarian

· Answer reference questions and perform reader’s advisory for all ages.

· Basic Internet and library catalog instruction for patrons.

Williams Library, Northern State University
Aberdeen, South Dakota

Technical Services Coordinator

· Coordinated collection development efforts, including weeding.

· Supervised department staff, including training and job enhancement.

· Developed policies and procedures for department.

· Participated on library teams, including management, reference and instruction.

· Cataloged and arranged collections in limited space.  During the last two years of employment, helped to plan and execute the library expansion project.



	Additional professional activities
	Serving as Webmaster for the Oregon Chapter of the Special Libraries Association

Serving as List Owner/Moderator for the Pacific Northwest Library Association

Serving as Treasurer and List Owner/Moderator for the Natural Resources Information Council

Serving as Co-List Owner/Moderator for IAMSLIC (International Association of Aquatic and Marine Science Libraries and Information Centers

Contributor, Magazines for Libraries, 11th Edition.  Fisheries section.

	Education
	University of Arizona      
Tucson, Arizona

Master of Library Science

James Madison University                             
            Harrisonburg, Virginia

Bachelor of Arts

	Professional memberships
	Special Libraries Association, Pacific Northwest Library Association, Oregon Library Association, Washington Library Association

International Association of Aquatic and Marine Science Libraries and Information Centers

Natural Resources Information Council

	Community activities
	Girl Scouts, Columbia River Council. Leader, Brownie Troop 2466

Wy-Kan-Ush-Pum Paddlers (Dragon Boat team), Tiller
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RICHARD J. (DICK) O’CONNOR

Biological Data Systems Unit Lead

(Information Technology Applications Specialist 5)

Washington Department of Fish and Wildlife

May 22, 2002

Education:
Ripon College, Bachelor of Arts in Mathematics and Science; Secondary School Teaching Certification, 1975.

University of Washington, Master of Science in Fisheries Population Dynamics, 1977.

Thesis: Ocean Growth, Mortality, and Maturity of Columbia River Fall Chinook Salmon
Current Employer and Responsibilities:
1977-present:
Washington Department of Fish and Wildlife.

 Manage the Biological Data Systems (BDS) Unit of the Fish Program’s Science Division.  The purpose of this Unit is to develop the full range of computer-based strategic information systems and related analytical tools that are needed to successfully implement fish harvest management, production, and applied research measures that will maximize long-term net fish resource benefits to the state of Washington.

Expertise:
1) Salmonid stock management techniques and issues; 2) Database design, construction and maintenance; 3) Computer program design, construction, and maintenance; 4) Computer hardware and software troubleshooting and repair; 5) Project management; 6) Staff supervision

Publications/Activities:
Data systems development. 20 years experience assessing user needs, designing, constructing, testing, and deploying computer systems for professional fish managers in WDFW.

Database development: 25 years experience assessing user needs, designing, constructing, and maintaining datasets and database systems for professional fish managers in WDFW.

Region-wide data sharing projects: 20 years experience developing fish data exchange formats and common systems for West Coast states and British Columbia through the PMFC/PSMFC Committee on Anadromous Fish Marking and Tagging, the Pacific Salmon Commission (PSC) Data Sharing Committee’s Work Group on Data Standards, and the Northwest Power Planning Council’s CIS/StreamNet Project. Appointed to PSC Data Sharing Committee (U.S. Section) in 1999.
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Steve Pastor

Fishery Biologist/Database Manager

Education:  B.S. Biology, Pennsylvania State University, 1972

Employment:  US Fish & wildlife Service

Columbia River Fisheries Program Office

9317 Highway 99, Suite I

Vancouver, WA 98665

since 1984

Steve manages the US Fish & Wildlife Service Columbia River information System (CRiS), and has been the US Fish & Wildlife Service representative on the StreamNet project since the mid 1990s.  Steve is both the USFWS representative and the main provider of USFWS data.

Steve spent the first twelve years of his career working at national fish hatcheries across the country.  He has always been interested in using computers to increase productivity, initially at hatcheries, and, during the second half of his career, at fisheries and other offices.  Steve has spent years developing and refining the Columbia River information System (CRiS).  CRiS presents a consistent record keeping system for hatchery production information, facilitates the development and exporting of coded-wire tag data, and utilizes data from the interagency RMIS database to develop and examine survival information for the national fish hatcheries in the Columbia River Basin.

Publications:

"Creating and following a Paperless Trail - the Columbia River (information) System (CRiS)" at the Organization of Fish and Wildlife Information Managers 4th Microcomputer Applications in Fish and Wildlife, Stateline, Nevada October, 1999

"Conservation Hatcheries: the more things change..." at the Oregon Chapter of the American Fisheries Society Annual Meeting in Sunriver, Oregon February 11, 1999

"Missing Production Groups" at National Fish Hatcheries in the Columbia Basin.    Prepared for Bonneville Power Administration 1996,1997, 1998

"Missing Production Groups" at National Fish Hatcheries in the Columbia Basin. Columbia River Basin Fish and Wildlife Program Review of Projects, Portland, Oregon,  1997

"Columbia River (information) System (CRiS) - Status, and Following the Paperless     Trail".  Northwest Fish Culture Conference - Fife, Washington, December 1995
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Phillip B. Roger, Manager

Fishery Science DepartmentPRIVATE 


Columbia River Inter-Tribal Fish Commission


(503) 731-1301
PAST ACCOMPLISHMENTS


Designed and created the "Bristol Bay Database" containing all available information on freshwater production of sockeye salmon in the Kvichak River system, Alaska.



Designed and implemented a in-season data acquisition and analysis system for fishery management.



Expert witness in the U.S. v. Washington and U.S. v Oregon treaty fishing rights cases.



Member, North Pacific Fishery Management Council Salmon Plan Development Team.



Technical advisor to the U.S. delegation, Pacific Salmon Treaty negotiations.

Member, Pacific Salmon Commission Chinook Technical Committee



Member of a four-man international team which developed the first coast-wide ocean harvest model for chinook salmon.



Developed the initial version of the System Planning Model used to analyze alternate management options for chinook salmon in the Columbia River basin.



Designed, acquired and implemented a VAX/PC computer system for 50 users.



Member, Northwest Power Planning Council Monitoring and Evaluation Group.  A team responsible for evaluating the effectiveness of the Northwest Power Planning Council’s Fish and Wildlife Program.



Member, Northwest Power Planning Council Genetics Workshop Steering Committee.



Leader of a team designing and implementing an electronic fishery library for the Columbia Basin.



Member, Yakima/Klickitat Production Project Experimental Design Work Group.  Responsible for the experimental design and evaluation of a research hatchery with a projected annual production of approximately 11 million salmon smolts.



Member, Visiting Committee for the University of Washington, School of Fisheries.

EDUCATION


B.S. Fisheries, 1968




University of Washington, Seattle Washington




Minors in math and chemistry




GPA: 3.30 (first in class)



M.S. Fisheries, 1971




University of Washington, Seattle Washington




Emphasis in population dynamics




GPA: 4.00




Thesis: "The ecology of two species of cottids in Iliamna Lake, Alaska, and their relation to sockeye salmon"



Ph. D. Candidate, 1976




University of Washington, Seattle, Washington




Emphasis in ecologic modelling




GPA 4.00




Completed course work and general exams but left for lack of funding




Dissertation topic: "The biologic and economic consequences of alternate management strategies for sockeye salmon in Bristol Bay, Alaska"

EXPERIENCE


1971 - 1975      Fishery Research Institute, University 



      


      of Washington, Seattle, Washington





      Fishery Biologist, Project Leader


1975 - 1980:     Quinault Indian Nation, Taholah,





      Washington





      Biometrician, Harvest Manager


1980 - Present:  Columbia River Inter-Tribal Fish





      Commission, Portland, Oregon





      Biometrician


1980 - 1984





      Systems Analyst


1984 - 1986





      Manager, Fishery Science 






Dept.



1986 - 1990





      Senior Fishery Scientist

1990 - 1994





      Manager, Fishery Science






Dept.



1994 - present

PROFESSIONAL SOCIETIES


American Institute of Fishery Research Biologists

PUBLICATIONS


Available upon request

REFERENCES


Available upon request
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Bruce R. Schmidt

StreamNet Program Manager

Pacific States Marine Fisheries Commission

45 SE 82nd Dr., Suite 100

Gladstone, OR  97027-2522

(503) 650-5400

Education
MS, South Dakota State University, 1975, Wildlife and Fisheries Science.  Thesis topic:  Results and evaluation of an aerial creel survey technique on Lake Sharpe, SD.

BS, Utah State University, 1970, Fisheries Management.  Valedictorian.  Student Senator junior and senior years.  Xi Sigma Pi scholastic fraternity.

Employment History
Pacific States Marine Fisheries Commission, 1999 to present.  Program Manager for the StreamNet regional fisheries information management program.  

Oregon Department of Fish and Wildlife, 1994 to 1999.  Program Director, Science and Technology Program.  Also served as Natural Resource Damage Assessment (NRDA) Coordinator and ODFW Planning Coordinator for the governor's Coastal Salmon Restoration Initiative

Utah Division of Wildlife Resources, 1977 - 1996.  Chief of Fisheries, 1984 - 1994.  Other positions held included Fisheries Section Planner; Research Project Leader, Flaming Gorge Reservoir / Green River; Research Project Biologist, Lake Powell 

South Dakota Department of Game, Fish and Parks.  Fish Research Project Leader, 1975 - 1977 

Temporary summer employment:  

Alaska Department of Fish and Game (1969, 1970)

Cross Creeks National Wildlife Refuge, Dover, Tennessee (1968)

Dixie Films, Inc., Memphis, TN, 1967

Professional Affiliation

American fisheries Society, since 1973

President, Fisheries Administrators Section, AFS, 1990-91

References   Available on request
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