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NORTHWEST ENVIronmental data-network
DRAFT: FFY 07 Scope of work
Version 4 2006-10-31
1.0 Purpose and Rationale
The purpose of this Scope of Work is to describe Northwest Environmental Data-network (NED) work tasks for the second year (FFY06) of Phase II effort to develop resources, arrangements and capabilities for improved management of regional water quality, fishery and habitat data.  The proposed work follows the Phase I effort that involved the completion of a regional information study, Recommendations for a Comprehensive and Cooperative Columbia River Information Management System
, and the development of a Northwest Environmental Data-network Memorandum of Understanding (MOU).

The work plan is guided by consideration of the findings and recommendations from the SAIC study (above) and other materials listed below. 
 
1.1 The Scope of Work:

· Is limited to the support of improved data management for fish, aquatic and terrestrial habitat and water as outlined in the Northwest Environmental Data-network MOU.

· Identifies tasks that could be completed by work groups within NED, depending on the interests and time availability of members, and tasks that need to be completed by the NED Project Team as a whole.  

· Includes a strong emphasis on continuing with work to develop protocols and standards and in working with existing regional data entities.  

· Complements related regional data protocol and data framework efforts, for example those concerning the Pacific Northwest Aquatic Monitoring Partnership (PNAMP) the FCRPS and other salmon recovery programs and the Pacific Northwest Regional Geographic Information Council (PNW-RGIC). 

· Includes pilot level efforts.  In September 2006 the NPCC asked the NED Steering Committee to identify prototype/pilot projects for advancing regional data management projects.  The Council asked for projects to address the following  responsibilities:
1.  Internet Access.  Maintaining a high level web site that would serve as a portal for existing data.  This site would be user friendly for policy leaders, technical experts and the general public.  It would rely on standard protocols as necessary to ensure that data from different regions and from different sources are compatible.  And it would offer sophisticated web based tools for graphing, mapping, and consolidating data.

2.  Data Gaps.  Conducting inventories of existing data and determining the existence of data gaps.  It would be their responsibility, in consultation with various entities in the region, to facilitate approaches that would resolve gaps.  Unresolved data gaps and proposals to resolve them would be reported to the Council and BPA.

3.  Data Integrity.  Oversight over data quality, ensuring the integrity of the data by periodically reviewing the procedures used by different entities to assure data quality.  

4.  Data Standards.  Propose standard protocols for data collection, data reporting, and data quality to be considered for adoption by the Council.  These protocols would be applied to BPA funded projects as stated in the Program; and,

5. Establish and maintain a reputation for neutrality and objectivity and work closely with the many entities in the region that are users or purveyors of data – for example through an advisory committee modeled on the Northwest Environmental Data Network.

2.0 Core Steering Committee Tasks
Core Steering Committee Tasks are for the Steering Committee as a whole or ad-hoc groups made up of Steering Committee participants.

2.1 Support the establishment and coordinate the efforts of the work groups and pilot efforts as detailed in Section 3.0 below
2.2 Develop Organizational and Administrative Arrangements for Regional Data Network.

2.2.1 Revise the existing NED MOU (which expires in December 2007) for the purpose of proposing ongoing organizational and administrative arrangements to improve regional data sharing and networking.  

2.2.2 Identify and coordinate available staff resources (assigned, in-kind or through contracts).

2.2.3 Provide briefings on regional data management, as needed, to interested groups, for example the Federal Columbia Regional Power System Caucus, the Oregon Watershed Enhancement Board, The Washington Governors Forum on Monitoring and others. 

2.3 Promote the use of and educate data collection and management entities on the importance of using consistent regional data management protocols in agencies and entities with responsibility for collecting and managing NED related data.

2.3.1 Encourage the use of NED-developed or adopted data standards and protocols in agencies internal and external business practices – such as in contracting and program implementation. 

2.3.2 Develop/identify training and educational programs to promote understanding and advantages of data standards deployment. 

2.4 Develop and maintain tools that can support scientific and resource decision makers – See the Work plan elements
2.4.1 Help to support the testing of the Protocol Manager and it’s evaluation for use as a regional data dictionary.  If Protocol Manager satisfies alpha testing, help to support the web enablement and deployment of the Protocol Manager as a regional data dictionary.  
2.4.1 Update and maintain a NED web page.  
2.4.2 Deploy and staff a regional NED portal. Data topics for the protocol manager and regional data dictionary may include:  project reporting, salmon status and trend, effectiveness monitoring, non-anadromous species, wildlife species, and related information (e.g., power planning) and other research. 
2.4.2 Develop or identify and recommend the use of regional data management best practices, guidance, standards or protocols.
2.4.5 Draft a Regional Data Sharing Agreement.  Work with PNAMP and other user groups interested in the development and adoption of a generic agreement that defines data sharing agreements and obligations.

2.5 Identify sources and mechanisms for funding.

2.5.1 Identify equitable mechanisms and a process for funding regional data network projects, including workshops and meetings.  
2.7 Maintain a regional data network resource plan.

2.7.1 Maintain a strategy to identify and stage the steps necessary to achieve improvements in regional data quality, quantity and access. 

2.7.2 Identify options, tasks and likely cost of completing the plan.  

2.7.3. Work with PNW-RGIC and others to identify, maintain and support framework data elements for data collection and management protocols that are consistent with State, National and other protocols.

3.0 Work Group and Pilot Efforts  

3.1 How the Work Group and Pilot Efforts Fit Together. 

Figure 1, the NED Data Management Life Cycle shows the basic data management development cycle that would be applied to each of the proposed efforts.  Note that some of the efforts are prototype and some are pilot level.   The distinction between prototype and pilot is an important one: a prototype is literally the first version which often needs more work while a pilot version has already been tested and is now ready for deployment with real users.

Figure 2 identifies the different pilot/prototype parts and shows how each of them relates to the selected subset of regional data. While the focus is on VSP parameters and data from sub-areas within the Columbia River Basin (CRB) the results, in terms of protocol development are expected to have application outside of the Basin.  State and Federal agencies would want to work collaboratively to develop coordinated approaches for the CRB unless the approaches are also relevant to needed data management efforts outside of the CRB.

Table 1 summarizes the proposed work group efforts in relation to each of the specific functions identified in the NPCC Proposal for a Columbia River Basin Data Center and for each effort identifies a lead entity and other participating entities.  It is essential that a single entity has lead responsibility for each pilot/prototype component.

3.2 Coordinating the Work Group and Pilot Efforts
The work group and pilot efforts are interdependent – success in each effort will add benefits to the other efforts – the sum is greater than the individual parts.  The NED SC has responsibility for coordinating the NED work groups. 

An important project goal is to ensure that effective coordination is achieved across the individual parts.  The NED Steering Committee will to take on this task, provide an overall forum for coordinating these work plan or pilot efforts.

3.3 Identifying a Subset of Important Regional Data for the pilot efforts
The ISAB, in reviewing the Proposal for a Columbia Basin Data Center, recognized the difficulty of the task of improving regional data sharing and exchange and expressed a need for accelerated solutions.  It suggested that prototype and pilot level efforts be developed with a focus on a subset of important regional data.  
Based on the needs assessment completed by SAIC in 2003, and subsequent regional discussions, the NED SC selected the following subset of regional data for the prototype or pilot level efforts: Salmonid Trend and Abundance.  

The geographic scope of effort depends on the actual work that needs to be completed. For example, the Portal deployment goal is region-wide while prototype efforts will focus on more limited geographic scope.  It is important to note that, with the exception of the habitat prototype design, the NED strategy is not to focus on collection tools – or ‘front-ends’ as they are sometimes called.  Rather the approach is to develop consistent practices that can help to standardize new data collection tools that are developed or retrofit existing systems to meet standards.  We do not have a case of one size will fit all circumstances. To accomplish this NED is also working collaboratively with existing user groups working to regional data collection standards – for example PNAMP.  Many different types of expertise are already involved. 

There is a very important principle involved here.  The NED strategy is not to develop alternative end-to-end data management systems – or replace existing capabilities. It is in the business of improving the way that existing and future systems work together to result in more effective and efficient collection, management and use of data.  This is important. For example, there are many different data collection and management efforts involved with Salmonid Trend and Abundance.  If these collection efforts use different collection methods the data are not comparable and the overall system is suboptimal.  If a common and systematic data quality and assurance method is not being used the data are less valuable and useful than it could be if there was more systematic QA/QC.  If there is no system where a data user can find all the Salmonid Trend and Abundance data the system is missing an overall component. 

The NED work element and piloe proposals are designed at a geographic scale sufficient to address these system level challenges. The geographic and content scales are different for each.  As the proposals and partnerships are further developed, the extent to which they can be focused on local geographies is important.  In particular, there is a desire to include lessons learnt and methods used in the Wenatchee and Entiat River Basins – from the Integrated Status and Effectiveness Monitoring Project (ISEMP).   This geographic focus can be a part of prototype efforts along with other valuable programs and projects.

The NED choice of pilots has involved identifying weak links or road-blocks in the existing system and targeting these areas.  There is a balance in the proposals between technical and non technical solutions.  The non technical solutions concern how decisions are made about the data itself, for example it’s quality, what data yields the most valuable information, and what data we need to answer questions.  

In order to narrow the topical scope of the pilot the NED SC recognizes the broad regional agreement: that the information and associated data used by  NOAA-TRTs to describe Viable Salmonid Populations (VSP)’s are necessary for many regional level resource management decisions including decisions for listing and delisting, recovery planning and fisheries management.  

The measures are briefly described below:

Abundance – As defined by the TRTs, is adult abundance on the spawning grounds and represents the potential number of sexually mature fish which will produce the next generation.
Diversity – Diversity is an indication of the ability of a population to respond successfully to environmental changes or random events.
Spatial Structure – At the population level, spatial structure is an indicator of the vulnerability of a population from a single disastrous environmental event.
Productivity – Productivity is a measure of the rate at which a single population is increasing or decreasing over time.
Currently there is no well developed understanding, documentation, program business rules or consistent approach to collect, manage and make this needed data available to regional data users.  There is also no clear understanding of the business practices of how these data sets are related to existing data sets and other data collection efforts – so that they can be related. The purpose of the pilot is to further develop this understanding and to demonstrate system design improvements involving model: business rules, QA/QC procedures, data dictionary, data management tools, data sharing and integration tools. 
Figure 1 NED Data Management Life Cycle
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Figure 2. The Work Plan/Pilot Components –note the focus on Abundance, Productivity and Habitat Data

[image: image2]
	TABLE I: SUMMARY OF PROPOSED WORK ELEMENTS/PILOTS 

	Need Identified in Council Data Center Proposal
	NED Response to Council Need
	Proposed Lead Entity 
	Partners

	NED Steering Committee
	Core Steering Committee Tasks
	NED SC
	NED PARTNERS

	
	Advisory Committee function. The NED Steering Committee, as a part of its core effort can provide an Advisory Committee function, including the development and execution of an overall project plan. 
	NED SC
	NED PARTNERS

	“Provide a high level web site that would serve as a portal for existing data – relying on standard protocols as necessary to ensure that data from different regions and form different sources are compatible – and offer sophisticated web-based tools for graphing, mapping and consolidating data.”


	Portal Deployment:  NED has researched, deployed and is now beginning to populate a NED Portal.  It is based on International Standards and is fully compliant with National Standards. Business rules for Portal operation and a data-sharing agreement for the use of participants have been finalized. To succeed the Portal must be staffed to be successful and supported by an executive commitment, across agencies to publish their data to the Portal.  NED proposes pilot level deployment of the Portal for one year with one full time Portal Channel Steward.  At a minimum success will also require commitments from regional data providers and agencies to post there data to the web.  NED recommends the use of a formal data sharing agreement to accomplish this.


	NED SC
	Federal Caucus, PNAMP, State Fish and Wildlife agencies, Pacific Northwest Regional Geographic Information Council  Tribes and State of the Salmon Consortium, ISEMP, PNAMP Partners

	
	Develop  Pilot Schema and Exchange for Distributed Database Network: NWFSC-SDM has developed a pilot database scheme for the ISEMP data collection effort in the Wenatchee sub-basin. The scheme can be connected to schema adapted by other state, tribal, or federal agencies. This approach is consistent with recommendations made by the ISRP and ISAB.  
	CBFWA and CRITFC
	ISEMP, StreamNet, NWHI, Tribal Entities, Okanogan Basin Monitoring and Evaluation Program (OBMEP), PNWWQDX STREAMMNET

	Conduct inventories of existing data and determine the existence of data gaps.  In consultation with various entities in the region facilitate approaches that would resolve gaps and report unresolved gaps and proposals to the Council and BPA
All “assessing the data gaps” exercises are pointless unless the template against by which “gaps” are to be identified is first developed.  The region never does this first step, and as a result, we have numerous “gap” documents or findings that are irrelevant.  First step is to identify “data needs”, then inventory and difference.  
	Prototype Data Gap Inventory. There are inherent problems conducting inventories of data to determine gaps: 1) inventories quickly become out of date; 2) quantitative data used for gap analyses is often limited.  A successful inventory will need to be dynamic, updated in real time and contain information about data quality.  The NED portal technology, mentioned above, can provide the technical foundation for a regional data inventory - when populated.   Once web-enabled the data can also be evaluated to determine regional data gaps.  The critical task is to populate the Portal. 
	CBFWA
	FCRPS, TRT’s, PNAMP, and ??

	
	Accessing Historic or Legacy Data. This task is time intensive.  If inventory of legacy data is also a priority for the council NED efforts should discuss and align strategies to inventory and collect legacy data with current legacy data inventories.  With guidance from ISEMP, StreamNet and others, data specialists could be employed to create and web enable legacy data inventories for priority areas. Once the data has been web-enabled it can be evaluated to determine additional gaps or identify key datasets that should be archived in the portal.   
	StreamNet and ISEMP
	ISEMP, CBFWA, FCRPS, State Fish and Wildlife Agencies, Tribal Entities

	Oversight over data quality, ensuring the integrity of the data by periodically reviewing the procedures used by different entities to assure data quality
	Develop testing procedures for data quality and data assurance.  It is necessary to develop standard scripts or filters to test data prior to being loaded to central repositories. Filters will identify values that are outside of their expected spatial and temporal range based on existing data and identify missing attributes. Outliers will be flagged for review by data stewards.   Develop QA/QC Best Practices based on ISEMP and other projects
	NED 
	STREAMNET, ISEMP, TRT’s, CSMEP, Okanogan Basin Monitoring and Evaluation Program (OBMEP), NWHI,

	Propose standard protocols for data collection, data reporting, and data quality to be considered for adoption by the Council.  These protocols would be applied to BPA funded projects as stated in the Program


	Prototype Regional Data Dictionary. US-BOR and ISEMP have proposed regional data dictionaries for aquatic data and data collection protocols. An integrated data dictionary would describe the data flow from protocol, to data collection method, to attribute, to data element; and would be consistent with the requirements of the STM database schema.  It is proposed that US-BOR, ISEMP, and PNAMP produce an integrated data dictionary and gather feedback from other regional data management efforts.
	ISEMP/PNAMP/US-BOR
	NED, USEPA, CBFWA, CRITFC, PIBO

	
	Data Collection Standards. PNAMP has begun the task of developing and proposing standard protocols for data collection.  The PNAMP program is planning on being able to propose pilot standard protocols which would then require testing.   PNAMP is best placed to complete this work and has prepared a separate budget request.
	PNAMP
	PNAMP PARTNERS

	
	 Protocol Developer Prototype Testing. Complete evaluation and testing of the prototype Protocol Builder Application for use in managing data protocols  
	PNAMP
	NED, USEPA, CBFWA, CRITFC, PIBO

	
	Web-enable and deploy Pilot Protocol Developer.

Web enable protocol builder and maintain regional protocols and data dictionary.  This action depends on successful testing above.
	NED
	NED PARTNERS

	Other task – not specifically identified in the Council Proposal: At Risk Data Sets.
	Plan for managing At Risk or “Homeless” Data Sets. Currently there are a number of data sets that are at risk of loss.  Typically these are data sets that are assembled for a particular purpose – often a short term need – without developing a plan for the long term existence of the data set.  Often, after collection these data sets are recognized as valuable.  The goal of the prototype is to develop a strategy, policy and plan for managing data sets that are at risk.  Regional Hatchery Study data will be used to develop the pilot.
	?
	

	Other task – not specifically identified in the Council Proposal: Non-Aquatic Wildlife and Habitat Data
	Prototype Non-Aquatic Wildlife and Habitat Data Collection Tool.  While the Council’s CRB Data Center proposal focused on in-stream data – the F&W Program also has data management challenges for wildlife and habitat data in upland and riparian areas. The proposed pilot is a tool to improve the collection of non-aquatic habitat data. 
	NWHI
	NED PARTNERS


    

4.0  Work Group/Pilot Effort Details

4.1  Portal Deployment Work Group
4.1.1 Background

The NED Portal, which was deployed in August 2006 at a pilot level, meets regional data discovery and sharing needs and specifications  identified by Scientific Applications International Corporation (SAIC) in their 2003 regional data needs assessment and supports and leverages other national, regional, state, and local efforts
.  
The Portal is cost effective, leveraging on and ties together comparable national and state-level efforts, is compliant with National and International standards, including those of the ISO, NSDI and FGDC and is based on off-the-shelf technology, ESRI’s Portal Toolkit.
4.1.2 What the NED Portal will do [http://nppc.bpa.gov/Portal]

2.1 Discover distributed data (i.e., from different web sites) by doing searches based on geographic boundaries, key words, or pick a known location from a standard list.  The key words search in the metadata records; Share data (tabular or spatial) by posting its metadata to the Internet in industry standard format – an automatically harvest data; Look at the data, in spatial (or map) form; Overlay different data sets in map form; Print, save and recover, or email a copy of data or a map you create; Discover tabular data; Download tabular data for local use; and, Index and organize tabular data, spatial data, and other electronic products such as publications.
4.1.3 Partners

All organizations and entities that are recipients of funding through the Council’s Fish and Wildlife program are potential users and therefore long term partners for this effort.  In the short term the most important partners for this effort, given the content focus on Salmonid trend and abundance data, are likely to be CBFWA, the Federal Caucus and not-for-profit entities such as State of the Salmon.  (ADD OTHER PARTNERS)
4.1.4 Actions Needed, Costs and Timing

4.1.4.1  Transition from a pilot effort to an operational effort together with staffing.

      Adoption of Operational and Business rules (e.g., see NED Portal Channel Steward Roles and Responsibilities).  To date BPA has provided resources for the development of the Pilot Portal on a cost-share basis.  An ongoing cost estimate of ____________ has been developed by the NED Steering Committee and is expected to be covered under the Council’s Fish and Wildlife Program.  Out year budgets are proposed to be included in new BPA/Council Regional Data Management Planning and Coordination budget item consistent with Independent Scientific Review Panel guidance to make scientifically credible data available for fish and wildlife planning and management activities. (Consult with ISEMP on budget estimates)
4.1.4.2  Engagement of a Portal Administrator and a Channel Steward.   These are full time positions.  The Administrator will make sure that the Portal continues to run.  The Steward will work with data providers to get data posted to the system that complies with agreed standards for metadata and has certified data quality. Are personnel needed/planned to monitor data flow at non-centralized nodal databases (as proposed in this document)?
4.1.4.3  Posting of data.  Agencies and entities completing work must post their data to the Internet so that the Portal can find it.  Use of a web map service (or other industry standard web accessible services) will enable the interactive overlay of these layers.  This is easy to do and guidance is currently being developed.
4.1.4.4  Participants must also post their metadata.   Metadata is the library catalog card that the queries are based on.  Regionally specific FGDC compliant metadata standards can be developed if needed.  The Portal can also be set to automatically harvest metadata from specific entities. For success Regional Executives must formally support the use of basic standards and protocols for data quality and metadata.  These requirements can be attached to contract work and internal work of multiple agencies throughout the region.  This is included within ISEMP database work to date and would be internally addressed if ISEMP prototype schema are accepted for use within the pilot.
4.1.4.5  Technical support may be needed for some entities that cannot post data and will need some technical support posting (and/or hosting) their metadata and/or actual data sets. (vague)
4.1.4.6  Timing:  This pilot effort is ready to begin immediately following a commitment of resources and staffing for the system administration and data steward function

4.2 Pacific Northwest Environmental Data Consolidation (Data Exchange) Work Group
   
4.2.1  Background and Need

There is an important need in the Pacific Northwest to be able to relate water and water quality data and habitat data to species that inhabit or use those waters and in particular to anadromous salmonids that are listed as threatened or endangered under the ESA. 

Some of the PNW waters have been identified by the EPA, and others, as having water quality limitations for Salmonid species, in particular elevated temperatures, sedimentation of spawning beds, and the presence of chemical and biological pollutants.

To be able to understand and make cost effective management decisions to reduce water quality and other impacts on these species it is necessary to be able to directly relate water quality data to salmonid population data and habitat data.  The efficiency and quality of this type of data integration is greatly aided by the use of distributed data base management system (DDBMS) technology.

Technology Challenges and Opportunities

Currently there are technical and logistical challenges restricting the integration of  disparate data sets, and this severely limits both regional scale analyses and systematic monitoring efforts.  These challenges were identified in a regional data management study prepared by Science Applications International Corporation (SAIC) in 2003.  In that study the SAIC recommended that the region move towards the establishment of a distributed data base management system for priority data sets.  Water quality and salmonid population data sets were also identified as high priority data sets for inclusion into a DDBMS in the SAIC needs assessment.  A 2006 regional data workshop, convened by NED and others also recommended the testing and evaluation of this type of technology.  

NED has recently deployed a Portal to improve our ability to locate regional data and related information on fish, wildlife & their aquatic and terrestrial habitats.  While a Portal provides knowledge of all published data through query tools and provides for comparison of mapped data it does not provide for tabular data integration.  The DDBMS will manage this limitation.
Nearly all regional data sets are currently maintained in user specific data management systems operated by different entities.  There is no common system in place across enough entities to allow for sharing of data across tribal, state, federal and other institutions to provide region wide views – without considerable manual data consolidation. A regional exception to this is the Pacific Northwest Water Quality Data Exchange (PNWWQDX), which has completed a pilot project for managing water quality data sets in a DDBMS environment and proven the usefulness of the technology.

4.2.2 What the Data Consolidation Pilot Will Do

What is being proposed is a collaborative state, tribal and federal effort to make selected fish and habitat data sets available via DDBMS technology and effectively link these data sets to the water quality data sets.  The pilot level effort would be completed for selected data sets within the Columbia Basin, including some Tribal data sets that are currently not being integrated.  Salmonid Trend and abundance and or escapement data could be the selected fishery data sets.

A pre-requisite to success is to develop and expand the use of common exchange formats.  The EPA has begun work on the development of a controlled vocabulary to describe fishery and habitat data.  This project would advance that effort by testing those draft formats for application against existing data definitions and formats used in the Northwest region and modifying them to meet our regional needs.  We would also to capture locational attributes to the PNWWQDX tables so that all data would be accessible through the NED Portal.  

The project would provide pilot deployment, testing and evaluation of the practical potential to deploy DDBMS technologies to Salmonid and Habitat data collection and dissemination in the Pacific Northwest – to improve regional decision making for regional resource management challenges.

4.2.3 Partners

Probable partners are the entities with data that will be integrated. Relevant source data definitions and data for pilot purposes could include: StreamNet (which has some program exchange definitions), CRITFC, CSMEP, ISEMP, SOS, other tribal entities and the NWHI.  Relevant technology compatibility would include developing standard metadata and Web Map and/or Feature Services to link DDBMS data to the NED Portal (BPA). The EPA could, potentially be a significant sponsor for part of this effort.   (ADD OTHER PARTICPANTS?)
4.2.4  Actions Needed, Costs and Timing

4.2.4.1  Develop a pilot project participant project structure.  

4.2.4.2  Identify participating partners

4.2.4.3  Identify a common “Controlled Vocabulary” and test the applicability of the EPA draft vocabularies for habitat and fish data against PNW definitions

4.2.4.4  Identify exchangeable Pacific Northwest salmonid, habitat and water quality data sets (Note: much of the needed water quality data has been identified and is being managed through the existing PNWWQDX)

4.2.4.5  Develop a regional data dictionary that identifies the data that must be exchanged

4.2.4.6  Develop data exchange formats for the data within the data dictionary

4.2.4.7  Develop business arrangements and operating agreements between the participating  partners

4.2.4.8  Develop a pilot exchange node for the Salmonid Data, or develop a working arrangement with the PNWWQDX node, based on EPA Network Protocols and searchable through the NED Portal.

4.2.4.9  Test operation of the system and fine tune

4.2.4.10  Evaluate operational deployment for selected data sets

4.2.4.11  Develop ongoing organizational and administrative arrangements for data exchange

4.2.4.12  Develop model cost share agreement/s

4.2.4.13  Present deployment opportunities to regional decision makers.
4.3  Data Gaps Work Group

      
4.3.1  Background and Need

The Council has recognized the importance of identifying data gaps. "[The Columbia Basin Data Center] will be responsible for conducting inventories of existing data and determining the existence of data gaps.  It would be their responsibility, in consultation with various entities in the region, to facilitate approaches that would resolve gaps.  Unresolved data gaps and proposals to resolve them would be reported to the Council and BPA."  NPCC Proposal for a Columbia River Basin Data Center 4/24/06

"What data are needed? Who has them?” (ISAB 2006-5)

In 2006, the Council approved a request to support the Columbia Basin Fish and Wildlife Authority’s (CBFWA) Status of the Resource Project. The CBFWA Status of the Resource Project is an interactive web based interface to report on fish and wildlife status, trends, and goals data. The state, Tribal, and federal fish and wildlife managers, through CBFWA, are responsible for ensuring that the important data are available, reliable and adequately documented. 
The project has developed, produced, and distributed its initial draft Resource Status and Trends report of Focal Fish Species (anadromous and resident fish).  This first year is regarded as a prototype-effort on a limited scale using a specialized data set (i.e., escapement data).  From December 2005-May 2006, the CBFWA met with the Council, BPA, StreamNet, NED, and other organizations collecting data in the Columbia River Basin to ensure that the CBFWA effort was not duplicative but instead complimentary, that the right data was included in the inventory, and that the reporting mechanisms would be useful to interested entities. 

The CBFWA’s Status of the Resources Project will not be responsible for collecting or compiling/analyzing data but would provide the following services:
1. Conduct data inventories, identify data gaps, and report them to the region. Bold statement to make across entire region.  Identify grain of inventories
2. Support consistent data quality standards across CBFWA members.  Define data quality standards.  Data content vs data quality
3. Establish and maintain a publicly accessible website for policy makers, technical experts and the general public.  This is a very wide audience with a range of data interests.
4. Prepare an annual report designed for policy makers and the general public

The information in the draft report describes the fish species that the subbasin planners have identified as focal species for the respective subbasin. The biological objectives that are presented were either described in the subbasin plan or were included in state, tribal, or federal recovery/management plans. The status and trend information represents the most current data that is available. Data are collected through interviews with biologists and reviews of reports and websites. Data presented in the graphs are available via the www.cbfwa.org/sotr which links directly to the data sources. 

4.3.2  What the Data Gap Proposal Will Do

Through the prototype study proposed here, CBFWA will coordinate and lead an effort to provide a complete summary of the numerous data needs related to meeting the Status of the Resource project objective.  With the completion of the initial draft report, CBFWA staff will be prepared to identify where data were not available and why.

The prototype data gap effort will summarize and document data gaps evident from development of the Status of the Resource Report - identify specific anadromous and resident fish focal populations in the Columbia River Basin where abundance and trend data are not available; Provide a summary report that identifies priority data needs for regional monitoring; consider and report on the adequacy of available data. Is there a focus on abundance and trend of fish populations?  What about other data types? Habitat?
4.3.3  Partners

The primary responsibility that CBFWA brings to the data management realm is the 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.  The Partners to this effort are the membership of CBFWA, the Federal Caucus, regional coordination entities such as NED, PNAMP, ISEMP, and CSMEP and Regional Data management entities..
The recent completion of the Northwest Power and Conservation Council’s (NPCC) subbasin planning effort highlighted the need for consistency and uniformity in fish, wildlife, and habitat data management for use in monitoring and evaluation at the Columbia River Basin scale.  Although the subbasin plans were useful for planning purposes at the local subbasin scale, they do not guide basin wide decision making (budget allocation and geographic or species prioritization) or provide opportunities for the “roll-up” of population specific information (comprehensive benefits).  Subbasin planners are therefore also potential partners in this effort.  This is a bold statement about the subbasin plans.  Many individuals within subbasin planning efforts will be turned away by this idea.
4.3.4  Actions Needed, Costs and Timing

Establish a work group to work with existing efforts to complete the following:
4.3.4.1  Deciding what question/s the data will need to inform the State of the Resource report.

4.3.4.2  Deciding what data is needed to inform the question/s.

4.3.4.3  Deciding if the questions can be answered with existing data.  This is where a data inventory can be used: the inventory would need to include at least the following information: name of the needed data; definition of the needed data; unit of measure of the needed data; quality of the needed data (e.g., variance); collection method of needed data; the geographic extent of needed data collection; the frequency of collection of needed data; the location of the data itself; and how it can be obtained.  Ideally this information would be maintained in a metadata record that would co-exist with the data itself.  

4.3.4.4  If "yes" (the questions can be answered with existing data) there is no data gap. If "no" there is a data gap, (either because it does not exist or the quality and quantity is insufficient to answer the question) in which case the specifications of the needed data will be identified and documented.

4.3.3.5  Develop recommendations on priority needed data and provide to NPCC for regional review.

4.4  Best Practices and Tools for Data Quality Assurance and Quality Control (QA/QC) Work Group
4.4.1  Background and Need

A practical limitation to widespread multiple use of data in the Pacific Northwest is the quality of the data.  There are many impacts on data quality, ranging from the use of different collection methods to different methods and standards for data validation.  Data quality issues affect the entire organizations, programs and projects – from planning through data collection, decision making and publication. 
Quality data supports the data integration which in turn can support the functioning of organizations – leading to more efficiency management of programs and adding to our ability to measure the performance of projects and programs.   For programs and efforts that depend on combining data from across multiple sources 

A number of discrete steps and actions can be taken to improve data quality.  In addition to using data collection standards they include data checking, maintaining data integrity and protocols for how when and who can change data – the data stewardship role.

Neither the Council’s program nor the Region currently has a common understanding of how best to improve or even to describe data quality and complete data assurance.  
4.4.2  What the Data Quality Assurance and Quality Control Pilot Will Do

Improved data quality increases the quality of analyses completed on the data by reducing variance and this increases confidence in the results.  This is especially important if we are combining data across multiple programs or geographies – without quality assurance the results are only as good as the least quality data source.  

The goal here is to improve the practice and use of QA/QC procedures and to develop best practices that are applicable to this region and the Council’s program.   

4.4.3..Partners ?????
4.4.5  Actions Needed, Costs and Timing
4.4.5.1 Evaluate existing regional QA/QC programs, any regional requirements for QA/QC and document lessons learnt.  This is a big action. Time-intensive.
4.4.5.2  Develop a prototype QA/QC Best Practices Program including a check list of needed actions and a protocol for ranking the relative quality of specific regional data sets. 

4.4.5.3  Alpha Test the use of the prototype QA/QC Best Practices Program and the ranking system. 

4.4.5.4  Develop on line QA/QC best practices resources and a one-day training session based on the Prototype.  (Note the on-line resource will be hosted within an exiting regional web-site)
4.4.5.5  Beta Test the QA/QC training to 2 test groups of 15 regional data collectors and users.

4.4.5.6  Finalize the Best Practices Resource Materials, the on line resource and the training program.
4.5  Data Dictionary Testing and Deployment (Work Group)
4.5.1  Background and Need

A data dictionary is a part of the metadata that is used to understand the data and the databases that contain it.  The data dictionary identifies data elements and their attributes including names, definitions and units of measure and other information.  Often they are organized as a table.  The focus in this paper is on the need to adopt and support more consistent use of data dictionary elements and terminology as a part of improving metadata. 

There is a regional need to share and understand (at least) fishery, habitat and water data across geographic boundaries and in disparate databases.  Not only is existing regional data held in many different databases, and of variable quality, but the underlying database documentation, including the data dictionaries, and metadata are developed using different terminologies, formats and contents.  This creates additional problems for potential users of data, especially regional or landscape level data that must be ‘stitched’ together from multiple sources.  

The availability of a consistent set of data elements and formats would help to make regional information systems more accessible, reduce redundancy when new databases are created and improve understanding of the contents of existing databases. 
4.5.2  What the Data Dictionary Proposal Will Do

The Bureau of Reclamation has developed a prototype data dictionary called “Protocol Builder” that, pending testing and web enablement, may also function as a regional data dictionary.   

There are two important regional functions, from protocol builder, to be tested and deployed

2.1 To contain, organize and make available data collection protocols including those recommended for use.
2.1 To contain and make available data element information, data base schema and database designs. Knowledge of this information makes it possible for data users to understand and interpret data and how to integrate data.  

4.5.3  Partners

4.5.4  Actions Needed, Costs and Timing
4.5.4.1  Test the viability and use of Protocol Manager (and data dictionary functions) and complete usability, prototyping and implementation assessments

· Develop and implement plan for user testing/acceptance process 
· Develop Use Cases
· Test the entry of additional protocols to PM
· Assist with protocol method manual template
· Guide further development of PM, if warranted
· Assess software deployment strategy

4.5.4.2  Web Enable Protocol Manager and Data Dictionary and Develop Guidance for Protocol Stewards.

The data dictionary must be web enabled so that users have online access to the latest and previous versions of protocols.  The information must be down load-able for users to extract the data for use in their metadata records. The data dictionary must also be web accessible to a group of Protocol Stewards who have controlled access to add, maintain, and as necessary update protocols as needed.  An Administrator role must also be  established to establish access for Protocol Stewards.  The Guidance for Protocol Stewards would establish procedures necessary to maintain versions, establish version control and make changes to protocols. 

· Research, identify and recommend a technical solution for web enablement including the establishment of system roles.

· Develop pilot guidance and business rules for Protocol Stewards and the System Administrator

· Identify Protocol Stewards for specific content areas

· Test use of the pilot web-enabled system and the guidance with users

· Correct the system and guidance based on feedback

· Make system accessible to the public as a resource 

· Identify issues and needed changes based on user feedback.

4.6  At Risk Data Work Group
4.6.1  Background and Need


4.6.2  What the At Risk Data Proposal Will Do

4.6.3  Partners

4.6.4  Actions Needed, Costs and Timing

4.7  Habitat and Wildlife Data Collection Tool

4.7.1  Background and Need

A data collection and reporting tool called the Environmental Location & Visualization Information System (ELVIS) is being proposed in order to enable spatial and temporal data to be collected and reported using a standard scheme, against a backdrop of existing up-to-date spatially-referenced datasets.  This tool will allow multiple spatial data sets (i.e. GIS data) to be displayed at various scales, and allow users to 1) record wildlife location(s) and sighting(s) information, and 2) record spatial and temporal project information (highlighted as a need by BPA).  ELVIS would act to resolve deficiencies in data standards by incorporating built-in standards, following the “Best Practices for Reporting Location and Time-Related Data” (NED White Paper, May 2006).  

Rationale

Such a tool addresses the need for “data standards for data collection and reporting” in the CRB Data Center proposed by the Council.  It would enhance other pilot projects by using a standardized reporting design to make data collected by various tribal and non-governmental organizations, governmental agencies, and the public accessible to the CRB Data Center.  Such a tool has been identified in the NED Scope of Work (see section 2.4.3- Develop a regional locator that allows monitoring information as well as other ancillary data sets to be recorded within a subbasin or watershed).

The Northwest Habitat Institute has already accumulated GIS layers, imagery, and species and habitat information for the entire Pacific Northwest in support of its ongoing efforts. Data acquisition and preparation can often occupy a large percentage of early efforts - these data sources are immediately available for use by ELVIS and will save a considerable amount of time that would normally have been devoted to such a data gathering effort.

4.7.2  What the Proposed Data Collection Tool Will Do

This tool will: utilize an interactive web-based application to allow for the recording, storage, and retrieval of wildlife observation and project location information in the Pacific Northwest.  The initial phase will act as the prototype and will record and display sighting or location information for select subbasins in the CRB.  Subsequent phases will expand ELVIS regionally.  Users would include researchers, land planners, resource mangers, and others interested in knowing the location of project sites or species sightings, population distributions, their habitats, and the relationships between them.

Development will occur in collaboration with the Columbia Basin Fish and Wildlife Authority, Northwest Environmental Data Network, Columbia River Inter-Tribal Fish Commission, Bonneville Power Administration, and interested Non-Governmental organizations. The Northwest Habitat Institute will co-plan and co-design, build and maintain ELVIS and the data it generates.  

Objectives

• Develop a system that reaches as wide an audience as possible for the sharing of information about wildlife, their habitats, and restoration efforts.

• Provide tools that allow anyone with an Internet connection to view and log observations or locations.

• Provide ancillary maps, such as existing wildlife-habitat type maps, as additional data sources to help record observations and help ensure the accuracy of the location.

• Develop multiple sharing schemes that allow the most flexible use of the data; for example, data generated by the system will be available in common GIS, tabular, and delimited formats.

• Automate the integration of data from as many disparate data sources as possible.

• Provide technical support for the system.

The development of ELVIS will adhere to the incremental development model starting with an overall preliminary analysis and architectural design, followed by the development of system components in an iterative manner that includes: detailed design; plan & budget; build; integrate; test; and release.

ELVIS developers will coordinate with state and federal resource agencies to ensure that agency needs are scoped into the development, and to allow a process to access these data so they can be used by multiple organizations. Additionally, this application will be included with other ongoing efforts and data sets that NHI is pursuing, such as mapping special fish and wildlife habitats and developing regional subbasin information.

4.7.3  Partners

Potential Partners (not inclusive):

· Audubon Society of Corvallis, OR

· Audubon Society of Portland, OR

· Oregon Department of Fish and Wildlife

· Washington Department of Fish and Wildlife

· Idaho Department of Fish and Wildlife

· Montana Department of Fish and Wildlife

· Confederated Tribes of the Umatilla

· Columbia River Inter-Tribal Fish Commission

· Kalispel Tribe of Indians

· Kootenai Tribe of Idaho

· Bonneville Power Administration

· Northwest Power and Conservation Council

· Columbia Basin Fish and Wildlife Authority

· USDA Forest Service

· Bureau of Land Management

· Google Earth

· Defenders of Wildlife

· Conservation Through Birding 

· Oregon Birding Trails, Bob Altman, Project Manager 541-745-5339 

· Oregon Field Ornithologists

4.7.4  Actions Needed, Costs and Timing  

4.7.4.1  Preliminary Analysis: Requirements Specification documentation detailing the goals, scope, criteria, processes, and architecture of the project. This process will be undertaken with the full involvement of our partners in the same spirit of collaboration to which NHI has always adhered.

4.7.4.1.2  Coordinate with partners to design modules in ELVIS (e.g. observational data location module; restoration project location module) integrating data standards based on NED White Paper into the design of each module
4.7.4.1.2  Coordinate with partners to develop list of spatial data to incorporate into ELVIS for each module (these would be the data-backdrop onto which observational data locations would be recorded)

4.7.4.1.3  Obtain data from subbasins chosen for prototype (if not already housed at NHI)

4.7.4.2  System Components, Core Components: Identify the most important components of the system that make available the tools and services described in the Requirements Specification. This will be a combination of web pages, databases, and intermediary technologies all designed to work with the designated architecture (hardware and software). The result will be a fully functioning web site accessible by anyone with an Internet connection.

4.7.4.2.1  System Administration: oversee and maintain NHI’s intranet system, critical for a functional tool

4.7.4.2.2  Development of core applications and interfaces (including hardware/software) required for a functional tool

4.7.4.2.3  Manage data content

4.7.4.3  System Components, Secondary Components: Identify the less critical yet necessary components of the system that provide additional functionality to the website.

4.7.4.3.1   Development of secondary applications and interfaces to refine functionality of the tool

Appendix A: Detailed Description of Salmonid Trend and Abundance Data – An Important Regional Data Set.
Background: 

There is broad agreement that the parameters used by the NOAA-TRTs to describe Viable Salmonid Populations are useful for a number of purposes. These parameters are briefly described below.

Abundance – As defined by the TRTs, this is adult abundance on the spawning grounds and represents the potential number of sexually mature fish which will produce the next generation. This is most often a derived number, estimated from field observations of redds or fish counts in index areas, expanded in various ways to represent the total spawning area used by a population. In the few areas where weir counts are made, further expansions may or may not be made.

The direct field observations are often available through StreamNet, but the derived population estimates of abundance are not available through a single access point.

Productivity – Productivity is a measure of the rate at which a single population is
increasing or decreasing over time. There are a number of ways to

estimate population productivity, but at heart it is a measure of the number of adult offspring produced by adult spawners in the previous generation.

Because adult returns in a single year are most often the progeny of several brood years (coho and pink salmon are notable exceptions), an estimate of the age (mandatory) and sex (desirable) composition of adult spawners is necessary in addition to estimates of total spawner abundance.

Spatial Structure – At the population level, spatial structure is an indicator of the vulnerability of a population from a single disastrous environmental event. A population clustered in one or a few portions of its range is thought to be more vulnerable to significant loss from, for instance, a single mass-wasting or other event than a population more widespread throughout its range. There are no widely accepted methods for calculating population spatial structure, as there are for calculating productivity.

At an ESU level, population structure is an indication of the interaction of adjacent populations in a metapopulation complex.

Measures of spatial structure are possible if accurate spatial information is collected at the same time spawner surveys and samples are taken. Adoption of NED's draft protocols for taking spatial and temporal data would be very useful to obtain information about spatial structure.

Diversity – Diversity is an indication of the ability of a population to respond successfully to environmental changes or random events. Genetic diversity can be measured for a population using well described and widely accepted techniques. There is a less well understood relationship between genetic diversity and the quantitative (phenotypic) traits upon which natural selection operates.

Alternative, but less quantitative, indicators of population diversity involve descriptions of the number of life history patterns (e.g. movement through space and time, feeding and threat avoidance behaviors, etc.) which are expressed within a population. These are more directly related to survival and adaptability of a population, but are much more difficult and costly to measure with useful precision and replicability.

Because of environmental variation and other stochastic processes, abundance and productivity data should be collected annually. It would be relatively easy to record spatial data and take genetic samples at the same time, but those parameters may not vary as greatly on an annual basis. Surveys outside of index spawning areas may also be necessary to adequately describe spatial structure.

A Prototype Outline: 

Data Elements – Focus on abundance and productivity data since they are usually collected by the same field crew.

Populations – Examine StreamNet adult abundance data to identify potential data rich populations. Contact regional biologists to confirm availability of field and derived data and to identify willing cooperators. We suggest working with NOAA' s ISEMP participants wherever possible. Participants should ideally include representatives of three states and tribal data sources.

Incentives – Coordination team would develop procedures and applications, as necessary, to facilitate application of standard procedures by local biologists. Build upon the experience and tools developed by ISEMP, as necessary.

Workplan – Coordinate with and gather information from ISEMP, CSMEP, and local partners by the end of October. Present Workplan to NPCC in December (?).

Beyond the Prototype Test: 

Workplan should include a general description of the methods and schedule for pilot/roll​out testing of successful pilot project lessons. This could, perhaps, occur first for

appropriate BPA projects through contract addenda. Perhaps a regional workshop process could be used to obtain wider acceptance and use of standard tools and procedures.

APPENDIX B: What is a Data GAP?

A data gap occurs when there is the absence of data needed for answering questions.  For example in order to answer the question "what is the extent and size of the fish population x", data about the number of fish, and the location of the fish would be needed.   Information about the quality and availability of the data would also be required before it could be used.


Understanding data gaps is an important regional concern that needs an organized and systematic solution.  We cannot meet regional data needs, or build regional data capability unless we know what questions must be answered and whether or not existing data can inform those questions.  It is important to understand that data gaps cannot be determined just with an inventory of existing data (because data existence has no inherent value).  Rather, it is necessary to evaluate existing data with respect to capacity to inform decisions.  A data gap has no purpose without the context of the question that is being addressed.

Data gaps can be determined by:

1) Deciding what question/s the data will need to inform.

2) Deciding what data is needed to inform the question/s.  

3) Deciding if the questions can be answered with existing data.  This is where a data inventory can be used: the inventory would need to include at least the following information: name of the needed data; definition of the needed data; unit of measure of the needed data; quality of the needed data (e.g., variance); collection method of needed data; the geographic extent of needed data collection; the frequency of collection of needed data; the location of the data itself; and how it can be obtained.  Ideally this information would be maintained in a metadata record that would co-exist with the data itself.  For many historic data sets and some current data sets there is no metadata record.

4) If "yes" there is no data gap. If "no" there is a data gap and additional collection is needed.

The determination of data gaps is a detailed and demanding task that requires access to a lot of information about the data (metadata).  In reality much of this information is not available from easily accessible sources or in common formats.  

APPENDIX C: CARRY OVER TASKS FROM NED 06 WORK PLAN
The following tasks are not explicitly or implicitly included in the work tasks identified above- how many of them should be rolled forward or changed. Note: the paragraph numbers are from the 06 plan and do not follow the numbering used in the document avbove 
“3.1 Temporal and Spatial Data Elements Work Group (Lead Joy Paulus)

3.1.2  Create a work group to develop geographically based language and data attributes guidance for reporting on project or site location. Create guidance on minimum standards and common language. Explore model language (e.g. EPA E-Map) that can be used as a starting point.

3.2 Project Description and Performance Data Management Work Group (Currently combined with Temporal and Spatial Data Elements Work Group.)  

3.2.1 Convene a work group to support the ongoing development and use of consistent data protocols for the reporting of project level data across all groups.

Note: NED has contributed to comparisons of PCSRF and PISCES protocol standardization…but has not created a work group

3.3 Technology for Data Discovery and Sharing Work Group 

3.3.3 Evaluate the adaptation of the EPA Data Exchange Network model  for sharing tabular data sets beyond  water quality data.

4.1 Salmonid Monitoring and Research Data Work Group.  

4.1.4 Develop and manage a project to identify data management protocols/definitions used for Salmonid data sets and to map the process through which data is collected, synthesized and managed.

4.2 Subbasin Planning Data Work Group.  Lead – Peter Paquet

4.2.2 Facilitate and deploy the development of draft standards and protocols for ongoing reporting of Sub-Basin planning for projects, status and trends and effectiveness monitoring. 

  4.3 Water Quality Data Work Group.
4.3.1 Facilitate and promote the adoption of the PNWWQDX formats and protocols and technologies within the region. 

4.3.2 Catalogue nationally developed protocols and systems for water quality data management.  

4.3.3 Evaluate the viability of conducting training for these guidance documents.

4.3.4 Identify participating agency programs (i.e. NW State agency and EPA 305 (b) and 303 (d) programs) that would benefit from either NED work products, or other national protocols, such as the Revised Guide for Water Quality Data Elements.  List any key activities in those programs for 2005 as part of the identification task.

4.3.5 Identify individuals with expertise in this area, and include them in the NED web site.

4.4 Regional Aquatic, Upland and Riparian Habitat Data Work Group.  

4.4.1 Facilitate compilation of consistent data definitions for aquatic, riparian and upland species. “
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