DRAFT 12/14/07


III.  Basinwide Provisions

D.  Strategies and Measures.

8. Research, Monitoring, and Evaluation

b) Data management Strategy

By accessing multiple organizations’ current and future data and information we can begin to successfully manage the region’s dynamic natural systems and their inhabiting fish and wildlife.  With effort and organization, we have adopted a common data management strategy that incorporates core data elements, data standards and protocols to enhance information transferability (see A Strategy for Managing Fish, Wildlife, and Habitat Data – Columbia River Basin Framework
).  A data management system connecting numerous entities in the Pacific Northwest will create a powerful tool for effective management planning and scientific monitoring.
The data management needs and challenges faced by the Northwest Power and Conservation Council (Council) and Bonneville Power Administration (BPA) in planning and implementing the Columbia River Basin Fish and Wildlife Program are often the same problems facing other resource management agencies with data-dependent decision-making responsibilities.  Therefore, we can look across many different types of data management efforts to find workable solutions.

Resource managers and scientists understand that consistent use of data standards and protocols help refine the quality of data being collected, enhance its usability, as well as clarify its purpose. These practices also extend the useful life of the data collected well into the future.  Most data are collected to support specific decision making processes.  However, for the Council’s Fish and Wildlife Program, data are used from a wide variety of sources to support regional decision making by a wide array of decision makers.  Without shared standards and protocols, resource managers have disparate data sets with fragmented information upon which to answer increasingly more complex questions at multiple geographic scales (e.g., site, watershed, sub-basin and basin, regional, state, national, and international levels). 

The need for information for the Fish and Wildlife Program goes well beyond the responsibility of individual data collectors.  Therefore, a coordinated data management strategy that addresses field data collection and storage and a design of regional data structures that are capable of moving information from collection to reporting to inform decision making is a critical need.  In building a coordinated data management strategy, we will help build a common understanding among the multitudes responsible for management of the Columbia Basin’s fish, wildlife and their habitats.  While focusing on Columbia River Basin (CRB) issues, this strategy is also intended to be consistent with other efforts and be transferable to the Pacific Northwest region.

In a review of the Council’s Fish and Wildlife Program, the Independent Scientific Review Panel (ISRP) has consistently recommended standardized approaches that also allow for the integration of fish, wildlife and habitat goals and information
,
.  The Council, working with NOAA-Fisheries, conducted a detailed study of information needs for the Fish and Wildlife Program which outlined necessary steps to improve information management
,
.  The ISRP also recommended that the fish and wildlife elements be fully integrated in the development of Subbasin Plans when they emphasized “coordination, subbasin-scale planning that integrates habitat, wildlife, fish goals, and that incorporates explicit consideration of ecological relationships, including linkages amongst multiple populations of fish, wildlife and their habitat”
.  Lastly, the StreamNet project reviewed the fish and wildlife data management programs
, and recommended increased support for information management systems along with developing more efficient information management tools. The ISRP also provided their recommendations on increasing the ability to find, share and use the subject data, focusing on metadata and access.  “It is critical that metadata (the methods by which the data were collected) be archived in a database structure that maintains the association between primary data and their pertinent metadata.  Monitoring data are intended to have a long shelf life (e.g., 50-100 years) and, if the data collection methods are not documented, the usefulness of monitoring data is severely limited.  We have recommended adoption of a policy requiring that the reporting requirements for projects funded by the program include requirements for delivery of primary data, and their associated metadata, in a standard machine-readable format, within a specified period of time.  Compliance with this policy should be a condition for continued funding.  The Council has been supportive of this policy.”5
A growing recognition for the need to coordinate data collection and sharing led to development of various collaborative efforts intended to expand and integrate capabilities on a broader scale.  These included the Northwest Environmental Data-network (NED, data sharing standards and technology), the Pacific Northwest Aquatic Monitoring Partnership (PNAMP, aquatic monitoring of various types), the Collaborative Systemwide Monitoring and Evaluation Project (CSMEP, salmonid population monitoring), and the Pacific Northwest Regional Geographic Information Council (PNW RGIC, framework GIS layers).  The Data Management Framework Subcommittee (DMFS) was created by CBFWA and includes representatives from other entities like NED to form a linkage between regional data needs and agency data programs.

Efforts are now coming together through the regional coordinated data management strategy and this FWP Amendment to further focus data collection and management efforts to meet the broader regional scale data needs existing today.  Components of the strategy will include collaborative development of consistent data collection strategies and protocols; consistent data definition and management standards; consolidated internal agency data management; regional data sharing strategies, technologies and standards; capture and preservation of unique or orphan data sets; and availability of needed base GIS framework layers.

Data Management Challenges

The history of information system development in the Pacific Northwest region is, for the most part, ad-hoc.  Typically, as different agencies, institutions or projects needed to manage information they mostly went about it independently, creating for example, their own databases, collection methods and reports.  While there have been some efforts at consolidation or standardization they have not been sustained across the basin as a whole.  These individual information systems are called disparate systems because they often don’t share the same operating system or language, don’t collect data of uniform quality or description and usually cannot “talk” directly to each other.

The Strategy for Managing Fish, Wildlife and Habitat Data for the Columbia River Basin’s Fish and Wildlife Program is a subset of data and information needs of interest to the Northwest Environmental Data network (NED), Pacific Northwest Aquatic Monitoring Partnership (PNAMP), NOAA Fisheries recovery planning, and other coordination efforts that are scoped at a broader regional scale than the CRB.  There are other important regional processes where the types of data needs are similar to, and overlap with the Columbia River Basin.  For example, the State and Federal fish and wildlife management agencies and Tribes have wildlife and watershed management programs in areas that overlap with the Columbia River Basin.  There is also an important salmonid recovery initiative for Puget Sound coordinated by effort of the Puget Sound Partnership. Our preferred solution is to support efforts that are transferable at a broader state, regional or even in some cases national and international needs for consistency in data collection and reporting.

Regional Information Needs

Currently, there are three major activities around which the Program’s Columbia Basin regional data needs can be organized.  They are 1) implementing the NPCC Fish and Wildlife Program, in particular through development and implementation of subbasin plans; 2) adoption and implementation of recovery plans for those focal populations listed under the Endangered Species Act; and 3) the restoration actions and monitoring and evaluation required under the Federal Columbia River Power System (FCRPS) Biological Opinion.  These are regional data requirements that must be tied to data collection across multiple funding sources.  The Status of the Resource Report and web site is an example of a monitoring process that collects data from numerous sources and tracks and reports the changes in the status of populations and habitats over time.

Meeting these regional needs requires that we understand three types of information management issues. First is type of information to be included. We suggest that success is more likely if efforts are directed at a focused subset of all natural resource information that is available. Second, is the spatial scale of the information of interest; as site-specific data are rolled up to larger spatial scales, they become more summarized, analyzed and interpreted. Finally, the information management process itself affects the success or failure of information sharing efforts. A core set of standard practices, used by all participants, is needed to achieve common goals and objectives.
Types of Information at the Population Scale
The data needed to inform natural resource decisions usually come from three broad areas: 1) the individual populations of the various focal species, 2) the habitats and habitat conditions within which the populations reside, 3) and the human impacts which those populations and habitats respond to, both positively and negatively.  A basic premise is that by effecting changes in habitat conditions, society can affect the performance of the fish and wildlife populations to realize desired goals and objectives.  

Less frequently, catastrophic or significant episodic natural events like flooding, fires, or avalanches affect natural resource conditions and decisions.  These data types represent uncertainty if natural events in the form of risks and hazards that have direct impacts on natural and human populations.
Levels of detail for data
Another way to characterize the data and information needs in the CRB is according to the level of analysis or spatial extent involved.  Regional information sharing needs are broader than just raw data as collected by field projects (Figure 1).  Equally important is the sharing of the information created from raw data. This information ranges from data derived from raw data (e.g. survival and productivity rates or summary statistics), through targeted analyses and planning assessments (e.g. hydrosystem survival, watershed assessment or hatchery reform plans) to high level syntheses and integration (e.g. potential impacts of global warming, effects of production hatcheries on natural production, etc.). Most management decisions and communication are based upon this derived and interpreted data and information.
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Figure 1. Examples of the types of information required for natural resource management versus how the information is generated in the Columbia River Basin.
Primary (observational or raw) data

Data created at specific temporal and spatial locations by direct observations, habitat inventories, bird surveys, spawning ground counts, daily fish passage counts past dams, stream temperature are examples of these types of data.  These data are typically managed and used at the local level, often as spreadsheets or single databases.  Data management practices at this level vary widely. 

Often these data reside on single computers and are not forwarded to regional databases. The inconsistencies in managing local data and the disconnections from regional databases are key hurdles to achieving effective regional information sharing. 

Summary and derived data

Most management decisions are based upon metrics calculated from primary data.  For instance, fishing openings and closures are often based upon an estimate of run size, a desired level of spawners and the proportion of the allowable catch caught to date, not directly on dam counts or landings.  Survival and productivity estimates are calculated from estimates of abundance at successive life stages.  Reports at the provincial or Evolutionarily Significant Units (ESU) level are often expressed as the percentage of all populations in an area that meet certain performance levels.

Unlike observational data, derived metrics are presented in reports, figures, and tables more often than they are incorporated into databases and maintained over time.  If the derived metrics are created by an interagency team, these data can be lost when the team or project is discontinued.  Managing for these orphan or homeless data sets is also an important gap in regional information management.

Synthesized data and information

At the upper levels of the information pyramid, data are integrated, synthesized, and interpreted to address broad policy questions (e.g. potential impacts of global warming, effects of production hatcheries on natural production, progress toward delisting populations under the Endangered Species Act).  The information at this level is most often distributed in various reports and publications, often in hardcopy format.  This information is best captured, maintained and shared using library practices rather than as databases. However, the underlying data must be maintained and be made accessible to allow for accountability and future discovery and referencing.

Present Information Management Approaches

 Most of the primary data relevant to the Fish and Wildlife Program comes from other funding sources while 47% of the data is funded directly or in part from BPA.  In the future, the fish and wildlife program funding percentage is likely to drop as information on climate change, human population growth, and economics are incorporated into Program assessments.  These and other additional data sources will require increased support for data management, its analysis and interpretation from the Program and its participants, and therefore will require cost sharing arrangements to implement and maintain them.

Agency-funded data collection

Present information management procedures have evolved over decades to meet specific agency mandates or needs.  There are few agency-wide procedures, partly because these were originally costly and difficult to implement. What does exist tends to focus on functions that involved the public directly and economically (e.g. fishing and hunting licenses, commercial catch reporting) or that legislative bodies examine during the appropriations cycle (e.g. hatchery programs). 

Most other data were handled in a decentralized manner by regional offices and individual projects.  Standard methods of data collection, quality control, management, and sharing depended upon local skills, experience, and need.  Changes and adoption of new technology depended more upon peer-to-peer contacts and discussion than upon agency-wide decisions.

Even though these data may be useful to regional processes, these are not part of the routine agency mandates and priorities.  Consequently, there has been little incentive for local biologists and managers to undertake the extra work of changing data management procedures to accommodate regional needs.

Data collected with Fish & Wildlife Program (FWP) funding.
Nearly half of the focal fish species data collected in the Columbia River basin today is funded, at least in part, under the Fish and Wildlife Program.  There has been little guidance to these projects on how they should handle and share these data, other than general statements asking data be reported electronically to a regional repository.  Some of the data do make their way into regional databases like StreamNet, but most of it is “reported” electronically in project reports (usually as MS Word or Adobe Acrobat files) maintained by BPA and/or the StreamNet Library.  The NED is working with BPA to develop draft data management guidelines that can be referenced in BPA project contract language. 

Present regional data management efforts

The recent completion of the Council’s subbasin planning effort highlighted the need for consistency and uniformity in fish, wildlife, and habitat data management for use in monitoring and evaluation at multiple scales within the Columbia River Basin. Although the subbasin plans were useful for planning purposes at the subbasin scale, they currently do not guide basin-wide decision making (budget allocation and species prioritization) or provide opportunities for the “roll-up” of population specific information (comprehensive benefits).  In addition there are frequent reports, for example by StreamNet, of challenges inherent in more consistent use of standards and protocols by states, tribes, and others. 

Projects currently exist in the Columbia River Basin, funded by FWP, which provide data collection, data management, and information dissemination services.  These projects address the data management issue from a standpoint of fish and wildlife status, trends, and goals.  First, a series of projects have been recently initiated to provide guidance and develop protocols for data collection to support broader monitoring and evaluation efforts within the Columbia River basin and across the Pacific Northwest.  These projects were initiated, partially, in response to reviews by the Independent Science Review Panel (ISRP) and the NPCC’s 2000 Fish and Wildlife Program and the 2003 Mainstem Amendment.  The FWP is currently funding portions of four projects that are coordinating and addressing the issue of common data collection and data sharing protocols.  A second group of projects focus on collecting and accumulating fish and wildlife monitoring data.  These projects range from on-the-ground data collection, to data management, up to reporting basin-wide efforts.  

Existing Common Data Collection Coordination Projects

Pacific Northwest Aquatic Monitoring Partnership (PNAMP) 

· Forming a formal organization that includes a Charter signed by 19 state, federal, tribal and regional entities in 2004  

· Drafting "Considerations for Monitoring in Sub-basin Plans" for the Fish and Wildlife Program and completed a strategic plan (PNAMP Strategy for Coordinating Monitoring of Aquatic Environments in the Pacific Northwest) in 2005  

· Implementing monitoring protocol comparison projects and served as a forum for coordination of monitoring across programs 

· Conducting current aquatic monitoring inventories within Columbia River subbasins

· Continuing to facilitate discussions among technical experts and between scientists, managers, and liaison groups for the collective evaluation and interpretation of current and new knowledge regarding issues in need of management or research attention to insure data standards and integrity among and between various monitoring programs.  
Collaborative Systemwide Monitoring and Evaluation Project (CSMEP) 

· Composed of state, federal, and tribal fish management agencies

· Conducted metadata inventories and identified strengths and weaknesses of fish population data for 13 Columbia River subbasins by working collaboratively with StreamNet and has developed a web accessible database for these data (this effort continues in additional subbasins) 

· Developed preliminary monitoring and evaluation study designs for status and trends of fish populations and effectiveness of habitat, harvest, hydro and hatchery actions currently being implemented in the Salmon River Pilot Project
· Planning to continue to collaboratively design improved monitoring and evaluation study designs that will fill information gaps and provide better answers to key management questions in the future through multi-agency collaboration and pilot testing of study designs.  CSMEP is implementing the Columbia River Basin portion of the fish monitoring strategy for PNAMP.
Integrated Status and Effectiveness Monitoring Program (ISEMP) 

This project is an ongoing collaborative effort to design, test, implement and evaluate status and trends monitoring for salmon and steelhead populations and their habitat, and watershed-scale effectiveness monitoring for management actions affecting salmon and steelhead populations and habitat, in the interior Columbia River Basin.  ISEMP takes a pilot-project approach to the research and development of monitoring by implementing experimental programs in several major subbasins of the interior Columbia: the Wenatchee, Entiat, John Day, South Fork Salmon and Lemhi River basins.  The overall goal of the project is to provide regional salmon management agencies with the data, information and tools necessary to design efficient and effective monitoring programs.  

The PNAMP, CSMEP, and ISEMP projects address issues related to what data are needed, how they should be collected, and what data gaps exist that should be filled by additional sampling programs - key aspects that are most appropriate for biologic specialists.  Members of these projects are well positioned to work with data management specialists to develop and agree on data definitions, formats and sharing arrangements across the region.  
Existing Data Management, Sharing, and Coordinating Projects
Northwest Environmental Data Network (NED) 

NED is a consortium of data management professional from 13 state, federal, tribal and non-profit entities with an interest and commitment to developing plans and agreements and where necessary promoting technologies needed to improve the quality, quantity and timeliness of data for monitoring and other environmental programs.  Development of standards for reporting and exchanging information is a part of the NED mission.  NED has launched its web portal to disseminate metadata describing and locating monitoring data sets, completed a set of Best Practices for Reporting Location and Time Related Data, developed a solution for collecting disparate subbasin planning data and successfully completed workshops which helped bring various groups together to discuss how to manage and share data once they are acquired.  The CBFWA Status of the Resource Project intends to work closely with NED to establish web access protocols for the data used to generate annual reports.
The NED project, with collaboration from data collection and reporting projects, can help to facilitate the efficient transfer and sharing of data between regional programs and the discovery of data via the NED Portal. 

StreamNet   

StreamNet is a data development and dissemination project that provides data related services to the Fish and Wildlife Program and the region's fish and wildlife agencies.  StreamNet exists specifically to facilitate transfer of data from multiple agencies for regional use in research, monitoring, management, public education, policy and decision-making.  Data are obtained from field agencies and FWP funded projects.  The primary data sets are standardized in a consistent format across agencies, quality assessed, and geo-referenced.  The data are made available publicly through an on-line data query system and through interactive map interfaces, accessible through the internet, Metadata will be available through the NED portal.  This makes data available from many agencies that are not able to make data available via the web themselves.  The project has also developed an online searchable archive capable of housing data from a wide variety of sources, including BPA funded projects, and making them available over the internet.  StreamNet provides indirect support to a variety of management, restoration and monitoring efforts that are designed to protect, enhance, and restore fish populations, and is an active participant in both PNAMP and NED.  StreamNet performs the task of posting monitoring data from the management agencies on the internet in regionally consistent format, a function the agencies are currently not structured nor tasked to do.  Posting data on the internet is a prerequisite for the data to be available through any anticipated distributed database system or portal.

Integrated Habitat and Biodiversity Information System for the Columbia Basin (IBIS)

This project primarily addresses the wildlife portion of basinwide data needs by providing: maps, GIS data and species information for ecoprovinces and subbasins online; it also can support project or site level habitat mapping and evaluations. This Northwest Habitat Institute project operates and maintains an internet website to: 1) disseminate habitat and biodiversity information for eco-provinces and subbasins, and 2) create performance tools to support subbasin and basinwide decision making.  The project supports data management for fish, wildlife, and their habitats with information generated from the Interactive Habitat and Biodiversity Information System (IBIS) for the Columbia River Basin.  IBIS consists of terrestrial, resident and marine fish information.  It is comprised of over 150,000 records on over 1,000 fish and wildlife species and addresses species habitat needs, habitat mapping, species ranges, life histories, management activity influences, biotic functions, ecosystem services and allows geospatial depictions.  The IBIS information was developed with the support of over 40 resource agencies and organizations.  
Fish Passage Center 

The Fish Passage Center provides Columbia River mainstem fish passage data collection, data management, and internet accessibility.  The project also collects and stores data for the Smolt Monitoring Program and the Gas Bubble Trauma project and other historical data sets including resident fish data.  The data is available via the internet, and the program includes monitoring and evaluation to assess the progress in accomplishing the biological objectives of the program at a basin-wide level.  The primary purpose of the Fish Passage Center is defined in the Program to provide technical assistance and information to fish and wildlife agencies and tribes in particular and the public in general on matters related to juvenile and adult salmon and steelhead passage through the mainstem hydrosystem.  Specifically, the Program establishes that the Fish Passage Center (FPC) shall: 1) Plan and implement the annual smolt monitoring program; 2)  Gather, organize, analyze, house, and make widely available monitoring and research information related to juvenile and adult passage, and to the implementation of the water management and passage measures that are part of the Council's program; 3) Provide technical information necessary to assist the agencies and tribes in formulating in-season flow and spill requests that implement the water management measures in the Council's Program, while also assisting the agencies and tribes in making sure that operating criteria for storage reservoirs are satisfied; and 4) In general, provide the technical assistance necessary to coordinate recommendations for storage reservoir and river operations that, to the extent possible, avoid potential conflicts between anadromous and resident fish.


PIT Tag Information System (PITAGIS)

PTAGIS is the central repository for all PIT tag information for the Fish and Wildlife Program.  This information is available to all entities through the internet.  The PTAGIS project provides computer software that facilitates the standard data collection of mark, release and recovery information for PIT tagged fish.  The Columbia Basin PIT Tag Steering Committee establishes the data collection standards and methods employed by the PTAGIS project.  

Coded-Wire Tag (CWT) Recovery Project
The Coded-Wire Tag (CWT) Recovery Project is an on-going data collection and data management program conducted by ODFW, WDFW, and PSMFC that supports a coast-wide stock identification system for coded-wire tagged salmonid fish.  Within the Columbia Basin, the CWT is used extensively for identification of hatchery and wild anadromous salmonid stocks.  In particular, the tag recovery data are used to monitor the status of both threatened and endangered stocks.  In addition, the recovery data are used to assess a wide variety of studies designed to improve survival of hatchery-produced salmonids.  CWT recovery information also provides critical data for evaluating stock rebuilding programs sponsored by the Fish and Wildlife Program.


Regional Mark Information System (RMIS)

The Pacific States Marine Fisheries Commission hosts the Regional Mark Processing Center (RMPC).  This office maintains the on-line Regional Mark Information System (RMIS) to facilitate exchange of Coded Wire Tag (CWT) data among release agencies, sampling & recovery agencies, and other data users. The RMPC also serves as the U.S. site for exchanging U.S. CWT data with Canada for Pacific Salmon Treaty purposes.  Canada houses a second complete copy of Pacific Coast wide CWT data sets.  The CWT database houses information relating to the release, sample, and recovery of coded wire tagged salmonids throughout the Pacific region.  These data flow to the RMPC in the form of files sent by electronic transfer, and must meet stringent validation criteria for inclusion in the permanent database.   
Existing Data Reporting and Analysis Projects


Status of the Resource Project – CBFWA

The CBFWA Status of the Resource Project is an interactive web-based interface to fish and wildlife status, trends, and goals data, and it will address specific responsibilities such as identifying data gaps, coordinating data reporting, and making data available via the internet.  The state, Tribal, and federal fish and wildlife managers will, through CBFWA, be responsible for ensuring that the important data are available, reliable and adequately documented.  The project will develop, produce, and distribute an annual resource status and trends report of focal species (fish and wildlife) relative to biological objectives in subbasin plans.  In addition, the project will develop (i.e., summarize existing data and analyses from existing reports and personal interviews), produce, and distribute a project implementation report that tracks and assesses the implementation and success of fish and wildlife projects funded through Fish and Wildlife Program.  The primary responsibility that CBFWA brings to regional data management is a commitment by its Members to assist in developing a regional level report of fish and wildlife data in a consistent and transparent manner through a web site and annual report.  A significant portion of the fish and wildlife status and trends data necessary to provide a comprehensive data package for the basin is not funded through BPA but is the responsibility of the Tribes, and state and federal fish and wildlife management entities.  


Pisces - BPA

Pisces is a project management software tool developed by BPA for managing the funded projects within the Fish and Wildlife Program. BPA created Pisces to help manage fish and wildlife projects throughout the Columbia River Basin. Pisces provides a collaborative environment, where Contractors and BPA project managers can create and manage Statements of Work based on work elements.  Program partners will be able to access reports on all aspects of the program's activity.  Pisces is a web-enabled software tool. 

Data protocols developed by the CSMEP, NED, and PNAMP, and approved by regional executives will be used by data collection projects. BPA will be tasked by the NPCC to enforce, through project contracting, the implementation of regionally developed data collection and reporting protocols.  The data management projects should then be provided clear guidance on which data are most important to have in a uniform format, and tasked to work with NED to insure that data are accessible and available.  These requirements should be met and maintained to feed into the regional reporting required to support the CBFWA Status of the Resource Project and other regional data portals available on the web.  

Data management projects should focus on development, quality assurance, and maintenance of priority databases and insure that data continues to be readily accessible via the internet.  This strategy supports the recommendations from the recent ISRP review that called for clear direction to StreamNet on their data management activities.  NPCC will ask BPA to require all Fish and Wildlife Program monitoring projects to make their data accessible electronically through the internet, via StreamNet, IBIS, or other web based data projects. Lastly, all project metadata should also be made available from all FWP funded projects to the NED portal.

Guiding principles based on lessons learned

The following conclusions from efforts to date are incorporated into our strategies and recommendations for moving forward.

· Consistent data management practices (not just technology) require policy-level support. The existing systems cannot evolve and incorporate core regional standards without support from relevant policy levels.
· Data have value beyond their initial purpose – The whole is greater than the sum of the parts. The synergistic benefits from being able to use data in expanded and more integrated analyses and applications adds additional value to all the prior data collection and management efforts.
· Coordinating and planning ahead for data sharing is cheaper, faster, and provides higher quality data than acting after the fact. Information management must always be a proactive endeavor. Some flexibility, for example through a “data placeholder” account, is necessary to react to unexpected activities as they arise.
· Effective information management is an ongoing effort, not an episodic task. A sound data management strategy should be part of core funding considerations during project funding cycles.
· Much of the regional information sharing needs involve summarized, derived, or other analyzed and synthesized data, but is dependent on the original primary data from which the derived metrics are calculated.

· Derived data and analyses created during inter-agency technical projects (orphan or homeless data sets) have no long-term owner and are at particularly high risk of being lost over time, if they are not captured and integrated into the regional network.

· Connecting local data sets to shareable agency or regional databases is an important need for improving data sharing. Developing efficient methods to move data from field collection into regionally accessible nodes and repositories will yield large benefits. Solutions should focus on improving data management at the local level, not simply transcribing these data into standardized regional formats. 
· Effective regional information sharing will require hybrid solutions. A combination of database technology and library technology will be needed to handle information at all levels of the information pyramid (Figure 1). Data management schema may require both distributed and warehouse approaches.  
Data Management Strategies and Measures
Three short term actions are needed to progress toward more effective information management and sharing needed to manage the Fish and Wildlife Program. First, at a broad scale, resource management agencies and others need to develop a common set of core information management practices and guidelines. These should take advantage of ongoing technological advances and reduce the present cost of converting data from disparate systems into common formats and delivery methods. Second, critical data gaps should be filled. Particularly important is the potential loss of orphan data sets and data that are not organized into database formats. Finally, use incentives where possible to encourage agencies to adopt more effective information management practices. For instance, modern data management systems need to be developed within the data collection agencies in a manner that does not significantly increase the workload for data providers. Sharing existing resources (principally staff expertise and time) can also reduce the development and deployment costs for each agency.
Specific measures include:

· Realign existing projects within this framework

· Create pilot efforts to address gaps

· Identify the priority data that needs to move from collection to reporting to provide the most cost effective and accurate information to support decision making.  This may include data format, metrics, and general best practices for data collection to support management needs.

Realign Existing Data Management Projects 

The Data Management Workshop sponsored by CBFWA, the SOTR project, NED discussions and other forums have identified critical short term data gaps. These gaps are to be addressed by the following actions in FY08-09 [also see Data Coordination Project Needs Report FY 08 & 09 (10-25-07)].

1. BPA shall fund the StreamNet project to collect, where available, and make available via the internet, salmon abundance and productivity gaps identified by SOTR and CSMEP by:
· Maintaining the functionality of the present system

· Reprioritizing data efforts as requested by NED/CBFWA DMFS work group to
· Update and expand SOTR abundance data

· Develop pilot efforts to obtain productivity metrics

· Provide services as needed for the CSMEP project

· Develop a plan to address internal agency data flow bottlenecks
2. BPA shall fund the Northwest Habitat Institute to address data gaps in regional habitat and wildlife data by: 
· Maintain IBIS and other existing data sets
· Update and refine wildlife basin, ecoprovince, and sub-basin habitat maps, including a hierarchical approach for habitat mapping (coarse-scale to fine-scale).

· Develop wildlife, habitat, and GIS tools and services. Including developing and maintaining map services, a wildlife data collection tool on the Internet, a regional GIS Repository for wildlife and habitat data, and provide GIS support to state agencies and tribal organizations.

· Work with wildlife managers to develop, implement and support new Habitat Assessment protocols to evaluate mitigation and impact sites. 

· Work with wildlife managers to develop a database for support of operational loss assessments (e.g. how operational changes affect wildlife populations and functional relationships) c.f. Scott Soltz (wildlife M&E white paper).

3. BPA shall provide one-time additional funds through StreamNet to capture orphan data from the Hatchery Reform project.
4. BPA shall fund a pilot project to identify tribal data management and sharing options and evaluate potential solutions through StreamNet.   
5. BPA shall fund the deployment of an Internet Data Portal to support data sharing and management for the Council’s Fish and Wildlife Progam. 
Use incentives and business rules to implement change

Implementing this strategy will require sometimes substantial changes in existing programs. However, changes may be difficult to implement for a number of reasons. For example, change may require funding that is difficult to obtain, may require retraining of personnel, or may require sustained attention over a significant period of time. 
There is no single entity or program that can fund or mandate others to adopt the needed changes. Rather, each participant will have to perceive that their institution will gain from more coordinated information management, but each may measure those benefits differently. Following are some of the monetary and non-monetary features that can provide incentives for adopting more coordinated practices and procedures.
· Increase functionality and value – by providing access to more information; new reporting and decision support tools

· Reduce cost – no single entity bears full cost of developing new practices; local costs are minimized by greater automation of procedures

· Increase resources – through additional funding, collaborative efforts and shared staff expertise and applications
· Facilitate development of data management systems with the data collection agencies to make data available to regional data systems in an efficient and more timely manner.

· Add language to contracts requiring data management practices consistent with the NED Best Practices Guidelines and publishing to the Internet.

· Adopt internal policies and procedures that support the above practices
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