DRAFT

A Strategy For
Managing Fish, Wildlife and Habitat Data for

The Fish and Wildlife Program

Introduction:

Natural systems are complex, interrelated, and ever-changing.  Data and information about natural systems mirror these same properties: they are complex, often complementary (and therefore used and shared by many) and new data are constantly generated. This underscores the need for a Coordinated Data Management Strategy.   

In the review of the Council’s Program, the Independent Scientific Review Panel (ISRP), whose membership is recommended by the National Academy of Science, has consistently recommended standardized approaches (which refers to the need for consistent, transferable data) that also allow for the integration of fish, wildlife and habitat goals and information
,
.  Further, the ISRP also recommend that the fish and wildlife elements be fully integrated in continuing the development of Subbasin Plans when they emphasize “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 Council has reviewed their data management programs
, and this review calls for increased support for information management systems along with developing and managing information management tools.   
The PNWEPPC Act specifically addresses the need to integrate fish and wildlife data; it calls for: A) coordination of fish and wildlife management and research and development [839b(h)(2)(c)], and B) base and support programs with the best available scientific knowledge [839b(h)(6)(a)].  The PNWEPPC Act also calls for the development and implementation of a fish and wildlife program, and to take into account at each relevant stage of decision-making processes the program adopted by the Council [839b(h)(d)(i) and 839b(h)(11)(a)(ii)]. The program developed and adopted by the Council is the 2000 Columbia River Basin Fish and Wildlife Program – A Multi-Species Approach for Decision-making.    

In the Council’s Fish and Wildlife Program, there are several statements that speak directly to a need for a comprehensive strategy for data management within the Pacific Northwest. Specifically, the need to address multiple species and objectives, the need for timely data availability, and the need for consistent, transferable data are addressed in the Program plan as follows: A) addressing a vision for a single or multi-species during a time of multi-objectives requires coordination of information and actions; B) making information readily available—it states (p. 46, paragraph 3), “Dissemination of data via the Internet: The Council will initiate a process for establishing an Internet-based system for the efficient dissemination of data for the Columbia Basin.  This system will be based on a network of data sets, such as Streamnet, Northwest Habitat Institute, Fish Passage Center…. the function of each data site, or module will be clearly articulated and defined.”; and C) incorporating consistent information into subbasin plans –  subbasin plans are an integral part of the Program plan.  Subbasin planning brings together multiple agencies, objectives, plans and ideas with the hope of developing a collective vision that incorporates joint biological objectives and strategies. Incorporating consistent information into more than 60 plans across a region calls for common understanding and easy transferability that allows for timely sharing of fish and wildlife information. 

The data management needs and challenges faced by the NPPC are often the same problems facing other resource management agencies. Today’s natural resource issues and their complexities have a tendency to overwhelm resource managers in a sea of data.  Most resource agencies are awash in data; yet when a concern arises, managers find themselves with a lack of information. Current practices have turned away from paper towards digital technology, and each day of society’s continual adoption, results in exponential growth of digital data. These technologies are rapidly integrating into research and monitoring studies as well as evaluation strategies, highlighting the fact that availability of technology is not the issue, but managing digital data is. Resource managers must understand that data standards and protocols help refine the quality of data being collected, enhance its usability, as well as clarify its purpose. Without shared standards and protocols, resource managers will have only disparate data sets with fragmented information upon which to answer increasingly more complex questions at various scales, e.g., site, watershed, sub-basin, and basin levels. Therefore, a coordinated data management strategy is of critical need that addresses field data collection and a design of regional data structures that are capable of informing management questions. In doing so, we will help build a common understanding for management of the Columbia Basin’s fish, wildlife and their habitats.

The elements of this strategy serve to address a wide-ranging scope of needs, as identified by various regional authorities in documents including the Pacific Northwest Electric Power and Planning and Conservation (PNWEPPC) Act
, the ISRP Retrospective Report
, the Fish & Wildlife Basin-level Wildlife Objectives
, the Reasonable and Prudent Alternatives
, the Data Management in Support of the Fish and Wildlife Program
, and the 2000 Columbia River Basin Fish and Wildlife Program – A Multi-Species Approach for Decision-making
.  These needs can be summarized into five categories: 1) the need to integrate fish, wildlife, and habitat data; 2) the need to address single and multiple species within the context of multiple objectives; 3) the need for consistent, transferable data; 4) the need for timely data availability; and 5) the need for data integrity.

Past Biological Opinions
 also support the need for a comprehensive data management strategy by citing previously identified Reasonable and Prudent Alternatives (RPA)
; the following RPA Actions address the need for consistent, transferable data, the need for data integrity, and the need to include fish, wildlife, and habitat data, respectively: A) RPA Action 154 – supports the development and updating of subbasin assessments and plans by supplying consistent technical and scientific information to subbasin planners and ensures that subbasin and watershed assessments and plans are coordinated across non-Federal and Federal land ownerships and programs; B) RPA Action 180 – supports the determination of population and environmental status (including assessment of performance measures and standards) and allows ground-truthing of regional databases; and C) RPA Action 198 – calls for developing a common data management system for fish populations, water quality, and habitat data.
Goal and Guidelines (What):
The overarching goal is to standardize data management practices to better support scientific and management objectives by increasing data consistency, enhancing its transferability, availability, and quality, while allowing for cost efficiencies in its development, maintenance and employment. To achieve this desired goal, guidelines from which to build a strategy are offered that are based on past lessons learned from ongoing data management efforts, the SAIC Needs Assessment, NED  working groups, documents and agreements, PNAMP working groups and building and distributing data for the past 30 years within the region (Table 1).

Table 1. Framework guidelines developed from past lessons learned.

	Lesson Learned
	Framework Guidelines

	Data quality is compromised and the cost of management rises if it is created before a plan exists for how it will be maintained and shared
	Require a data management plan before undertaking new data-creating projects

	
	

	Data have value beyond their immediate use when they are integrated with other data sets
	Each data-creating activity should follow a core set of standards to facilitate regional sharing and integration 

	
	

	Effective information management requires an ongoing effort and is not an episodic task
	Provide services to maintain regional information management and sharing and assist local stakeholders

	
	

	Consistent data management practices require policy-level support
	Develop a basic MOA on information management practices essential for regional management and sharing

	
	

	Data management practices have a direct effect on the usefulness of data collected and how it is shared
	Adopt data standards and protocols for data collection and sharing of information

	
	

	Scientist will generate data in formats that meet their needs
	Data systems need to be flexible and accommodating; scientist need to adopted minimum data standards

	
	

	Data needs to be shared and to do so is time consuming; data are often not compatible
	Data exchange formats need to be designed and standards employed when possible

	
	

	Difficulty in understanding spatial and tabular data when transferred to others 
	Require mandatory metadata for spatial and tabular data

	
	

	Technology will continue to evolve
	Data systems should be reliable, well-maintained, dynamic and modular to permit future modifications

	
	

	Data management schema need both distributed and warehouse approaches
	Identify and support key data management projects and regional data warehouses or repositories

	
	

	Scientists that want to publish data prevent its immediate use
	Develop and adopt a Data Policy

	
	

	Quality and reliability of the data are often unknown
	Establish Quality Assurance/Quality Control protocols

	
	

	OTHERS???
	


Conceptual Approach (How):
With hundreds of entities in the Pacific Northwest involved with various portions of resource management, managing data is a daunting task [see Appendix A for Inventory of Data Projects].   Consequently, coordination and collaboration are principal targeted functions of a comprehensive data management strategy that starts by establishing partnerships among Networks (Figure 1a).  These partnerships can vary in formality, from requiring binding commitments to simply agreeing to collaborate, and are critical for successful data management across the region. 

Networks are defined as a broad collection of organizations, entities, agencies, or Nodes (referred to collectively as “groups”) that share similar roles in the overall data management schema.  Nodes are defined as organizations or agencies for which an agreement has been made that they will serve as the centralized location for different types of information.  Nodes would therefore be required to follow guidelines, standards, and protocols set forth in the Frameworks (described in subsequent sections). 

It is envisioned that there are three overlapping Networks in this strategy, and that some groups operate in several Networks (Figure 1a).  Each Network is described below: 

1) A Data Provider Network, comprised of Data-Generating Nodes (such as a Monitoring Node), and other projects that generate raw data; 

2) A Data Systems Network, comprised of Data- and Information-Distribution Nodes and projects. Groups working within this Network provide data, information (derived data, analyses, and reports), as well as information tools and services; and 

3) A Data User Network, comprised of Client Data Users (which are sometimes Nodes, but often projects or individual entities).  

Each of the Nodes within the Networks uses the Internet to facilitate collaboration via information exchange (Figure 1b).  Further, each Node follows a general Framework comprised of appropriate (i.e. Network-specific) standards and protocols (Figure 2). An example of Frameworks associated with a single Node (note: not all Nodes will use every Framework) is illustrated in Figure 3.  A broad example within the Pacific Northwest of how several Frameworks interact and collaborate, including data creation, flow and coordination is illustrated in Figure 4.  Figure 5 provides an example of interactions between Nodes and other participants in a Distributed Data System, and Figure 6 coveys how current data management projects support the Northwest Power and Conservation Council’s Fish and Wildlife Program.  Finally, a key component of this Data Management Strategy will be the reliance on Distributed as well as Centralized systems; an example of each is found in Appendix B, and a theoretical example of specific Node operation can be found in Appendix C. 
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(a) Types of Networks: Data Systems, Data Providers, and Data Users.  Each Node may align within with one or more Networks.
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(b) Schematic of Collaboration between Networks via Information Exchange.
Figure 1. Part a and b together depict the conceptual approach to Comprehensive Data Management.
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Figure 2. Each Node aligns with a framework; examples of possible Frameworks are illustrated here, with links to appropriate standards and protocols.

[image: image8.emf]A

B

C

D

E

High-level indicators for press 

releases, presentations, 

publications

Graphics, maps, 

indicators

Statistical 

summaries and 

graphs

Watershed 

and project 

raw data and 

datasets

OMB, Congress, Legislature, 

Governor, public 

Researchers, 

managers, public

Technical staff, public

Modelers, 

researchers

Scientists

Protocols/Guidance

A,B,C,D,E  - PNAMP

Identify high level indicators, 

develop monitoring protocols

E – Monitoring Projects

Collect and report data 

consistent with standards and 

make data accessible via 

StreamNet, IBIS or other node 

on web portal 

Reporting

A,B,C - CBFWA SORP

Real time web site providing 

data summaries for focal 

species and annual report on 

abundance status and trends for 

all focal populations in Columbia 

River Basin

B,C,D,E  - IBIS

Web accessible subbasin

scale habitat information and 

terrestrial/aquatic habitat 

maps

C,D,E – StreamNet

Provide web access to local 

derived data on focal 

population abundance and 

trends with links to raw data

B,C,D,E  - NED

Develop data sharing 

protocols and web 

accessible data sharing 

portal (including monitoring data) 

D,E - CSMEP

Developing standardized 

fish sampling protocols to 

insure regional significance 

of local data 

E - BPA

Insure BPA funded 

monitoring projects provide 

electronic data access and 

standardized data formats

Information Pyramid for Monitoring Data

Type of Information User/Generator

D – DART

Provide web access to local 

raw and derived fish data on 

focal population abundance 

and trends with interactive 

analysis tools

D,E – FPC Functions

Provide web access to local 

raw and derived fish data and 

provide peer reviewed 

analysis

Data Management in Support of the Northwest Power and 

Conservation Council’s Fish and Wildlife Program

A,B,C,D,E  - Fish and 

Wildlife Managers

Commitment through 

CBFWA, CSMEP, and 

PNAMP to support 

development of regionally 

consistent monitoring 

protocols and data access

Annual reports, 

planning documents

A

B

C

D

E

High-level indicators for press 

releases, presentations, 

publications

Graphics, maps, 

indicators

Statistical 

summaries and 

graphs

Watershed 

and project 

raw data and 

datasets

OMB, Congress, Legislature, 

Governor, public 

Researchers, 

managers, public

Technical staff, public

Modelers, 

researchers

Scientists

Protocols/Guidance

A,B,C,D,E  - PNAMP A,B,C,D,E  - PNAMP

Identify high level indicators, 

develop monitoring protocols

E – Monitoring Projects

Collect and report data 

consistent with standards and 

make data accessible via 

StreamNet, IBIS or other node 

on web portal 

Reporting

A,B,C - CBFWA SORP

Real time web site providing 

data summaries for focal 

species and annual report on 

abundance status and trends for 

all focal populations in Columbia 

River Basin

B,C,D,E  - IBIS

Web accessible subbasin

scale habitat information and 

terrestrial/aquatic habitat 

maps

C,D,E – StreamNet

Provide web access to local 

derived data on focal 

population abundance and 

trends with links to raw data

B,C,D,E  - NED B,C,D,E  - NED

Develop data sharing 

protocols and web 

accessible data sharing 

portal (including monitoring data) 

D,E - CSMEP D,E - CSMEP

Developing standardized 

fish sampling protocols to 

insure regional significance 

of local data 

E - BPA E - BPA

Insure BPA funded 

monitoring projects provide 

electronic data access and 

standardized data formats

Information Pyramid for Monitoring Data

Type of Information User/Generator

D – DART

Provide web access to local 

raw and derived fish data on 

focal population abundance 

and trends with interactive 

analysis tools

D,E – FPC Functions

Provide web access to local 

raw and derived fish data and 

provide peer reviewed 

analysis

Data Management in Support of the Northwest Power and 

Conservation Council’s Fish and Wildlife Program

A,B,C,D,E  - Fish and  A,B,C,D,E  - Fish and 

Wildlife Managers

Commitment through 

CBFWA, CSMEP, and 

PNAMP to support 

development of regionally 

consistent monitoring 

protocols and data access

Annual reports, 

planning documents


Figure 3. An example of Frameworks associated with a single Node (note: not all Nodes will use every Framework).

[image: image2.png]Data Flow/Sharing

NED

NorthwestEnsironmental Data Network

‘T—T1_ 1

RBFish Monitoring]

Inventory of

currently available|
data

Data Framework

e g

(o

wig
s4sn

SIANHN
vadl

$30SId
(0500Q1'041L80

spefoideeq
“OvIvAM '83M0) 3500

Jelus) ebesse Usid
S8qUL pue S8l usby

LMD "SIOVLd TeNWeans
H0 4O AUl OnEnbY

F&W Program
Focus

Regional Data Needs

Status of the Resource,
FCRPS BiOps, and
Recovery Monioring

Data Portal

Data Collection

Projects, agencies, tibes, etc.

Data Creation

PNAMP

PNW Aquatic MoritringPartnership

‘1 1

.
o
=
=
S
E
@
Listof all metrics .
neededforregional s
evaluation 3
@
z
S
=
Fmvummmu][ HabiatData ][ Projectbeta
203 2233 2383
s20 £ 320 283
S@D X pmy 2283
9 2V 3072
I & %28 31 &
§ & §§ 8 23 §
> 5 2% & 89 %
5 w9 g w I g
2 2 22 9 o b
s 8§ 35 & B8 3

5 - -

a a3
3
doril 19DRAFT Vert 1




Figure 4. An example of how a monitoring framework (PNAMP) and a data framework (NED) interact to support evaluation and information creation.
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Figure 5. Example of interactions between Nodes and other participants in a Distributed Data System.
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Figure 6.  An example of data management supporting the monitoring and evaluation portion of the Fish and Wildlife Program of the Northwest Power and Conservation Council.
[Note: It still needs to be described in this graph that the more protocols and guidelines are applied by the scientist at a site or watershed level the easier it is to roll-up the information into a statewide or area wide picture for annual reporting.]

Functional Frameworks:

To reiterate, the bottom line in this effort is to develop better information to make better decisions.  Hence, there are two main purposes for information produced by or about any project, they are either to:  a) inform people who have to make decisions (whether inside or outside of the project); or b) enhance our general knowledge about the project (including achievements, constraints and failures).  Concurrent with this, the vast majority of end-users also consider themselves both providers and consumers of data (in which case these groups would be working within overlapping Networks, Figure 1a).  Yet in a recent survey (NBII), 80% of end-users don’t know what existing protocols are appropriate for data management and 50% don’t know the level of web services their organization provides.  This underscores a substantial knowledge gap that will require training and education. 

Reliable and relevant information is essential for policies and resource decisions. Research, monitoring and evaluations are all feedback-loops to an overall information system and should be designed to increase reliability and relevancy.  Therefore, an essential focus needs to be adequate and long-term support to Information, Research, Monitoring, and Evaluations (IRME) programs whose efforts concentrate on the collection, maintenance, distribution, and management of data.  The establishment of and support for Nodes can in-turn provide consistent, reliable, and relevant information among Networks.
Frameworks should be established to provide guidelines, standards, and protocols; these frameworks would be required for Nodes, with recommendations (and inherent flexibility) provided for projects and other client data users.  Knowing that we are building a comprehensive data management system requires us to first identify key components that can improve data-gathering and -analysis at various scales as a necessary first step in establishing Frameworks (Table 2).  Development and adoption of standards and protocols are good first steps but equally important is the need to adopt and use common terminology or language.  If we collect quality data using common terminologies then evaluations as well as the integration between other resources, e.g. aquatic and terrestrial, will occur more smoothly.  
Next, data sets need to be available for analysis and used for regular and periodic assessments; therefore the data management strategy needs to have projects that have relevance, performance, efficiency, and impact in the context to stated goals and objectives. Projects need logical information systems that maintain and strengthen the project, as well as meeting the needs of many other kinds of information users, including the target population or audience.  Feedback from field users is required and an important part of the evaluation process. To this end the strategy needs to have an independent assessor of the data management systems including their performance (including QA/QC, timeliness, and accessibility). 

Lastly, by developing a comprehensive data management system that furthers consistency and uniformity in data collection and transfer will serve to increase the value of the information generated and reported.  The real value of these efforts will accrue over time though some cost efficiencies could be realized immediately, such as sharing the cost of data collection and maintenance over many organizations.  Additionally, once implemented, it will allow cross-jurisdictional analysis to occur more easily, and regional resource managers will have better data access for decisions.
Lastly, by developing a comprehensive data management system that furthers consistency and uniformity in data collection and transfer will serve to increase the value of the information generated and reported.  The real value of these efforts will accrue over time though some cost efficiencies could be realized immediately, such as sharing the cost of data collection and maintenance over many organizations.  Additionally, once implemented, it will allow cross-jurisdictional analysis to occur more easily, and regional resource managers will have better data access for decisions.
Table 2. Status of regional data sharing efforts and most critical next steps. [NB: cells will be colored to indicate the following status conditions – Green – completed or a working draft is being reviewed; Yellow – needs further work, but that is proceeding with cost share efforts; Light Red – not yet started, but work can be delayed; Red – priority actions that need additional funding (NED pilot project list]
	Function
	Activity
	DATA CATEGORIES

	
	
	Phase I
	Phase I/II
	Phase II
	Phase III

	
	
	Fish Pop.
	Tributary

Habitat
	Projects
	Artificial

Production
	Hydro Passage
	Estuary Habitat
	Harvest
	Predators;

Invasives

	Data Collection
	Priority Metrics
	 
	
	
	
	
	
	
	

	
	Methods
	
	
	
	
	
	
	
	

	
	Dictionary
	
	
	
	
	
	
	
	

	
	Spatial
	
	
	
	
	
	
	
	

	
	Metadata
	
	
	
	
	
	
	
	

	
	Data Gaps
	
	
	
	
	
	
	
	

	
	QA/QC
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Data

Management
	Data Capture
	
	
	
	
	
	
	
	

	     
	QA/QC
	
	
	
	
	
	
	
	

	
	Metadata
	
	
	
	
	
	
	
	

	
	Timeliness
	
	
	
	
	
	
	
	

	
	Data Mgmt. Capacity
	
	
	
	
	
	
	
	

	
	Reporting
	
	
	
	
	
	
	
	

	
	Tools
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	 Data Sharing
	Principles/

Policies
	
	
	
	
	
	
	
	

	
	Inventory
	
	
	
	
	
	
	
	

	
	Accessibility
	
	
	
	
	
	
	
	

	
	Formats
	
	
	
	
	
	
	
	

	
	Tools & Services
	
	
	
	
	
	
	
	

	
	Portals, Nodes, Warehouses
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Evaluation
	Report
	
	
	
	
	
	
	
	

	
	Tools
	
	
	
	
	
	
	
	

	
	Projects                   
	
	
	
	
	
	
	
	

	
	Data Gaps
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Table 3. Key Components identified to build Frameworks

	Key Tasks
	Lead Group(s)
	Others Needed for Implementation 
	Framework Task
	Cost Share
	New Component to Build
	Assign to NED or RGIC Work Group
	Currently Being Worked On
	Agreement Needed

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Data Sharing Agreements
	NED, RGIC
	FR, AA, LU, EPA, ST, T, NBII, USGS, NWPCC & CBFWA
	YES
	 
	 
	YES
	YES
	Regional MOA

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Developing Metadata Standards – Tabular and Spatial Data
	NBII, NED, RGIC
	FR, AA, LU, EPA, ST, & T
	YES
	 
	 
	YES
	YES
	Regional MOA

	
	
	
	
	
	
	
	
	

	Develop Standards –Data Collection, Exchange, Archiving, and Reporting
	NED, RGIC
	NBII, FR, AA, LU, EPA, ST, & T
	YES
	 
	 
	YES
	YES-Few
	Regional MOA

	
	
	
	
	
	
	
	
	

	Develop Protocols – Data Collection, Tabular & Spatial
	NED, RGIC
	NBII, FR, AA, LU, EPA, ST, & T
	YES
	 
	 
	YES
	YES-Few
	Regional MOA

	
	
	
	
	
	
	
	
	

	Develop Data Dictionary Template
	NED, RGIC
	NBII, FR, AA, LU, EPA, ST, & T
	YES
	 
	 
	YES
	YES
	Regional MOA

	
	
	
	
	
	
	
	
	

	Create Geospatial and Tabular Data Node(s)
	FPC, Dart, NHI, Streamnet,
	RGIC, FR, AA, LU, ST, T, & CBFWA
	YES
	YES
	YES
	 
	YES-Few
	Regional MOA

	
	
	
	
	
	
	
	
	

	Create Geospatial and Tabular Data Warehouses/Repositories [component of above Node]
	FPC, Dart, NHI, Streamnet,
	RGIC, FR, AA, LU, ST, T, & CBFWA
	YES
	YES
	YES
	 
	YES-Few
	Regional MOA

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Develop Implementation Plan and Coordination
	NED, RGIC, CBFWA
	RGIC, FR, AA, LU, ST, & T
	YES
	 
	YES
	         YES
	 
	Regional MOA

	
	
	
	
	
	
	
	
	

	Portal Development and Cataloging
	NED, NBII & ST
	FR, AA, LU, ST, & CBFWA
	YES
	YES
	 
	YES
	YES
	YES

	
	
	
	
	
	
	
	
	

	Project Tracking
	BPA, NED
	NED, RGIC, ST T, & USGS
	YES
	YES
	YES
	 
	YES-Few
	 

	
	
	
	
	
	
	
	
	

	Data Policies
	NED, RGIC
	FR, AA, LU, ST, T, USGS, CBFWA
	YES
	 
	 
	YES
	 
	Regional MOA

	
	
	
	
	
	
	
	
	

	Independent Advisors & Evaluations – QA/QC and Progress on Implementation and Performance Tracking
	VT-CMI
	NED, RGIC, CBFWA, FR, & AA
	YES
	 
	YES
	 
	 
	 

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Create Tools and Services [part of Nodes]
	NED, RGIC
	RGIC, FR, AA, LU, ST, T, NHI, Streamnet, NBII, USGS, EPA
	YES
	YES
	YES
	YES
	YES-Few
	 

	
	
	
	
	
	
	
	
	

	Develop Business Rules
	NED, RGIC
	RGIC, FR, AA, LU, ST, T, NHI, Streamnet, NBII, USGS, EPA
	YES
	YES
	 
	YES
	YES-Few
	YES

	
	
	
	
	
	
	
	
	

	Identify Data Stewards
	NED, RGIC
	FR, AA. LU, ST, & T
	YES
	YES
	YES
	 
	 
	YES

	Identify Core Data Node
	NWPPC, CBFWA, NOAA
	FR, AA. LU, ST, & T
	YES
	YES
	 
	 
	YES-Several
	Regional MOA

	
	
	
	
	
	
	
	
	

	Identify Master/Core Data Sets (Hydrology, Roads, Priority Habitats)
	NWPPC, CBFWA, NOAA
	FR, AA. LU, ST, & T
	YES
	 
	YES
	YES
	 
	Regional MOA

	
	
	
	
	
	
	
	
	

	Developing Partnerships & Cost Sharing Agreements
	NED, RGIC
	RGIC, FR, AA, LU, ST, T, CBFWA, NHI, Streamnet, NBII, USGS, EPA
	YES
	 
	 
	 
	YES-Few
	Regional MOA

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Agencies:

FR=Fish Regulatory Agencies (NOAA , USFWS); AA=Action Agencies (BPA, COE, BOR); LU=Land Management Agencies (USFS, BLM, NRCS); EPA=Environmental Protection Agency; ST=State (Natural Resource, Fish and Wildlife, Land or Ecology Departments); T=Tribes; NWPCC=Northwest Power and Conservation Council; CBFWA=Columbia Basin Fish and Wildlife Authority; S=Streamnet; NHI=Northwest Habitat Institute; UW=University of Washington; NED= Northwest Data-Network; RGIC=Regional Geographic Information Committee; VT-CMI=Virginia Tech, Conservation Management Institute [Develop and Operate USFWS Multi-State Project and Fish and Wildlife Information Exchange]; NBII=National Biological Information Infrastructure; USGS=U.S. Geological Service.

Appendix A

Inventory of Data Projects

	Project Name
	Data Manager or Enabler
	Access Method
	Search/Retrieval
	Metadata level
	Archive method
	Used for

	Adult Anadromous Fish Radiotelemetry Project
	NWFSC-NOOAF
	Digital
	Portal
	Database
	Preserved
	Tracking Adult Salmon Migration in the Columbia Basin

	Adult Fish Counts
	USACE
	Digital
	Location - Value
	Undocumented
	Preserved
	Adult fish count data at FCRPS dams

	AgriMet – the Pacific Northwest Cooperative Agricultural Network
	USBR
	Digital
	Location - Data Summary
	Undocumented
	Redundancy
	Various types of weather data used for agricultural and hydrologic modeling, including Columbia – Snake  River mainstem

	Aquatic/Riparian Effectiveness Monitoring Program (AREMP) (See Pacific Northwest Interagency Monitoring Program below)
	 
	 
	 
	 
	 
	 

	BC Ministry of Environment -- Water and Air Monitoring Reporting (WAMR) 
	BC Ministry of Environment
	Digital
	Hidden
	Unknown
	Unknown
	EMS is the ministry's primary monitoring data repository. The system was designed to capture data covering physical/chemical and biological analyses performed on water, air, solid waste discharges and ambient monitoring sites throughout the province. It also contains related quality assurance data.

	California Cooperative Fish and Habitat Data Program  (CalFish)
	PSMFC
	Digital
	Portal
	Database
	Preserved
	Fish and aquatic habitat data for California fisheries

	Canada Fisheries and Oceans Data and Statistics
	Fisheries and Oceans Canada / BC Ministry of Sustainable Resource Management (12 agencies and programs participate)
	Digital
	Portal
	Database
	Preserved
	A portal to data systems for Fisheries and Oceans Science 

	Canada Fisheries and Oceans GIS Maps and Data
	Fisheries and Oceans Canada / BC Ministry of Sustainable Resource Management (12 agencies and programs participate)
	Digital
	Portal
	Database
	Preserved
	A portal to the following systems

	
	
	
	
	
	
	 MAPSTER v. 2.1  

	
	
	
	
	
	
	  Fisheries Project Registry (FPR) Information

	
	
	
	
	
	
	 Coastal Resources Information Management System (CRIMS)  Information

	
	
	
	
	
	
	 COINPacific  Information

	
	
	
	
	
	
	 Habitat Wizard Information

	
	
	
	
	
	
	Fisheries Information Summary System (FISS)

	
	
	
	
	
	
	B.C. Fisheries Inventory Data Queries Tool

	
	
	
	
	
	
	Yukon FISS Database

	
	
	
	
	
	
	HEB GIS Unit Spatial Data Holdings

	CBFWA Proposal Finder Tool
	Columbia Basin Fish and Wildlife Authority (CBFWA)
	Digital
	Portal
	Database
	Preserved
	Tracking project information

	Coded Wire Tag Regional Mark Information System (RMIS)
	Pacific States Marine Fisheries Commission (PSMFC)
	Digital
	Location - Data Summary
	Database
	Preserved
	Tracking coded wire tag info

	Columbia River Basin – Selected Sites from NWIS
	USGS
	Digital
	Portal
	ACWI - Partial
	Redundancy
	USGS Gaging stations in the Columbia Basin

	Columbia River USGS Interdisciplinery Science Explorer (CRUISE)
	USGS
	Digital
	Portal
	Database
	Redundancy
	The CRUISE project will implement the first phase of integrated Internet Map Service (IMS) to improve access to USGS data and geospatial analysis technology for the Columber River Basin.

	Critical Habitat for the 12 NW ESU's
	NWRO-NOAAF
	Digital
	Portal
	Database
	Preserved
	Spatial data layers of the locations of critical habitats for 12 ESU's

	CSMEP – Collaborative System – wide Monitoring and Evaluation Project
	CBFWA – Columbia Basin Fish & Wildlife Authority
	Digital
	Hidden
	Unknown
	Unknown
	Emphasis on monitoring designs and inventory of M&E data for the Columbia Basin.  State, Tribal, Federal Fish Agencies.  Includes Data Inventory Products.

	Corps Columbia Basin Water Management Web site
	USACE
	Digital
	Portal
	ACWI - Partial
	Preserved
	Historic and current, grab and real-time fish, water quality and quantity data.  Also other WQ management info.

	Corps Environmental Laboratory Databases 
	USACE Environmental Laboratory
	Digital
	Portal
	Unknown
	Unknown
	 

	CWMS – Corps Water Management System (replaces CROHMS)
	USACE
	 
	 
	 
	 
	 

	Data Access in Real Time (DART)
	Columbia Basin Research,
	Digital
	Portal
	Undocumented
	Preserved
	Passage and run prediction analytical tools; uses primary data from USACE, FPC and others

	
	School of Aquatic & Fishery Sciences,
	
	
	
	
	

	
	University of Washington
	
	
	
	
	

	Envirofacts – Warehouse
	U.S. Environmental Protection Agency
	Digital
	Location - Data Summary
	Undocumented
	Redundancy
	Single point of access to EPA environmental data; especially facility information and related discharge and compliance information

	Environmental Information Management (EIM)
	Washington Department of Ecology
	Digital
	Location - Value
	ACWI - Partial
	Preserved
	Data searchable several ways

	EPA-STORET
	U.S. Environmental Protection Agency
	Digital
	Location - Value
	ACWI - Partial
	Redundancy
	Nationwide water quality data management system

	Fish Passage Center 
	Fish Passage Center 
	Digital
	Portal
	ACWI - Partial
	Preserved
	Management recommendations for fish passage through the Columbia River hydro system.

	Geospatial Data Gateway
	USDA-Natural Resources Conservation Service, Farm Service Agency, Rural Development
	Digital
	Portal
	Database
	Redundancy
	Provides One Stop Shopping for natural resources or environmental data at anytime, from anywhere, to anyone. The Gateway allows you to choose your area of interest, browse and select data from our catalog, customize the format, and have it downloaded or shipped on CD.

	Grant County PUD Natural Resources
	Grant County PUD
	Digital
	Location - Value
	Unknown
	Unknown
	Water Quality, fish counts, 

	Hydromet - Pacific Northwest
	USBR -- PNW Region
	Digital
	Location - Value
	Undocumented
	Redundancy
	Automated real-time hydrologic and meteorologic monitoring stations used for water management /supply forecasts.

	IBIS - Columbia Basin Interactive Biodiversity Information System
	Northwest Habitat Institute (NHI)
	Digital
	Portal
	Database
	Unknown
	 Terrestrial and wildlife data; resident and marine fish;  map support to subbasin planning

	ICBEMP - Interior Columbia Basin Ecosystem Management Program
	USFS PNW Research Station
	Digital
	Portal
	Database
	Preserved
	Spatial data, databases, metadata and graphics compiled in support of the project.

	Idaho Conservation Data Center 
	IDFG / NatureServe
	Not available
	Unknown
	Undocumented
	Unknown
	The Idaho Conservation Data Center collects, analyzes, maintains, and disseminates scientific information necessary for the management and conservation of Idaho's biological diversity.

	Idaho Department of Water Resources On-line Data
	Idaho Department of Water Resources
	Digital
	Location - Value
	Database
	Preserved
	Water Right and Adjudication Search

	
	
	
	
	
	
	New Water Right Listings Search

	
	
	
	
	
	
	Well Construction Search

	
	
	
	
	
	
	Ground Water Level Database

	
	
	
	
	
	
	River Flows for Recreationists

	
	
	
	
	
	
	Interactive Mapping

	
	
	
	
	
	
	Idaho GIS Data

	Idaho Department of Water Resources On-line Maps
	Idaho Department of Water Resources
	Digital
	Location - Value
	Database
	Preserved
	Interactive Mapping

	
	
	
	
	
	
	Idaho GIS Data

	
	
	
	
	
	
	Clip and Download Data

	
	
	
	
	
	
	Print Custom Maps

	Idaho Fish and Wildlife Information System (IFWIS)
	IDFG
	Not available
	Hidden
	 
	Redundancy
	(1) Internal F& W management; (1) feeds data to StreamNet by converting data from IDFG internal format into SN Data Exchange Format;  (3) supports & feeds various IDFG Web systems by use of info query systems.  Data / info useful for hunters and fishers coming to the state.

	Inside Idaho
	Idaho State Geospatial Clearinghouse
	Digital
	Portal
	Database
	Preserved
	Provides statewide geospatial data and data standards

	IRDA –Interagency Restoration Database
	IRICC - -Regional Ecosystem Office
	Digital
	Portal
	Database
	Preserved
	Data downloads plus .pdf maps;  WA, OR, CA

	Kootenay Region Aquatic Information
	Ministry of Sustainable Resource Management (Aquatic Information Branch);
	Digital
	Portal
	Undocumented
	Preserved
	Contains Fisheries Inventory Data Query, EcoCat, Fisheries Project Registry, Kootenay GIS coverages

	Laboratory Analytical Storage and Retrieval Database (LASAR)
	Oregon Department of Environmental Quality
	Digital
	Location - Value
	Database
	Preserved
	Retrieve air and / or water quality monitoring data from the LASAR database Retrieve information on Air and WQ monitoring stations from the LASAR database Create Air and Water Quality maps using LASAR data

	Montana Fisheries Information System (MFIS)
	Montana FWP, Montana NRIS, StreamNet
	Digital
	Location - Data Summary
	Database
	Unknown
	Database query by water body, species and geographic location

	Montana Natural Resource Information System (NRIS) 
	Montana State Library
	 
	 
	 
	 
	Interactive Fish distribution mapping and report queries by species

	NASQUAN – National Stream Quality Accounting Network
	United States Geological Survey
	Digital
	Location - Value
	ACWI - Partial
	Redundancy
	 

	National Hydrography Dataset (NHD)
	USGS/EPA
	Digital
	Location - Data Summary
	Database
	Redundancy
	Originally designed at 1:100,000 scale will be compatible with higher resolution data

	National Water Quality Assessment (NAWQA) Data Warehouse
	United States Geological Survey
	Digital
	Location - Value
	ACWI - Partial
	Redundancy
	Serves up chemical,  biological, and physical water quality tabular and map data from the NAWQA Program, derived mostly from NWIS.

	NatureMapping
	UW, WDOE, WDFW
	Not available
	 
	 
	 
	Water data and restoration project information in Washington contributed by volunteer monitors

	NED – North-west Environmental Data-Network  (formerly CBCIS)
	NPCC & NOAAF
	Digital
	 
	 
	 
	Developing a regional MOA, administrative framework and funding to support a regional data network for fish, habitat and water quality data.

	NOAA Costal Servcices Center - On-Line Mapping Tools
	NOAA Coastal Services Center
	Digital
	Portal
	Database
	Preserved
	Shoreline data, land use land cover. Benthic habitat (Willapa Bay)

	NOAA Restoration Center 
	NOAA-Sandpoint, Seattle
	Digital
	Portal
	Database
	Preserved
	Community based restoration program data, 

	Northwest River Forecast Center – Hydrometeorological
	NOAA/NWS – NWRFC
	Digital
	Location - Value
	ACWI - Partial
	Redundancy
	 

	Northwest Subbasin Geographic Data Browser
	BPA / NPCC
	Digital
	Location - Data Summary
	Database
	Preserved
	Integrate Northwest Power and Conservation Council’s Subbasin Planning efforts with implementation of ESA Biological Opinions

	NRIS – Natural Resource Information System - Water Module
	USFS
	Not available
	 
	 
	 
	Watershed Improvement Tracking database

	NWIS-WEB (National Water Information System)
	United States Geological Survey
	Digital
	Location - Value
	ACWI - Partial
	Redundancy
	 

	Oregon Geospatial Data Clearinghouse (OGDC)
	Oregon Geospatial Enterprise Office (GEO)
	Digital
	Location - Data Summary
	Undocumented
	Redundancy
	Provides statewide geospatial data and data standards

	Oregon Natural Resources Information Management Program (NRIMP)
	Oregon Dept. of Fish and Wildlife
	Digital
	Portal
	Undocumented
	Redundancy
	Searchable databases, tables, GIS data and maps for fish and habitat

	Oregon Water Resources Department
	OWRD
	Digital
	Portal
	Unknown
	Preserved
	water rights, wells and streamflow data; hydroelectric project sites; mapping function

	Oregon Watershed Restoration Inventory
	OWEB
	Not available
	 
	 
	 
	Restoration inventory reports;Documenting OWEB Funded and voluntarily reported restoration actions throughout Oregon.  Much of the voluntary reporting is from State Forestry and Industrial Forestry, particularly for road system improvements and riparian vegetation projects.

	Pacific Coast Salmon Recovery Fund
	NOAAF in collaboration with States, Tribes and StreamNet
	Web services
	Portal
	Database
	Preserved
	Consolidation of all PSCRF Fund’s State (WA, OR, CA, AK, ID) and Tribal data into a consolidated data base for congressional and other reporting

	Pacific Northwest Regional Interagency Monitoring Program (aka Aquatic/Riparian Effectiveness Monitoring Program or AREMP aka REO-Nortrhwest Forest Plan)
	Regional Ecosystem Office
	Digital
	Portal
	ACWI - Partial
	Preserved
	The goal of the regional monitoring program is to evaluate the success of the Northwest Forest Plan

	Pacific Northwest Soil Survey Region (Idaho, Oregon, Washington)
	Natural Resources Conservation Service (NRCS)
	Digital
	Location - Data Summary
	Database
	Redundancy
	Tabular and spatial soil survey data for Idaho, Oregon and Washington.  From Soil Data Mart but includes more.

	PISCES 
	BPA – F&W Division.
	Digital
	 
	 
	 
	Access to BPA F&W Project management and metrics information including statement of work; will have internal and external Web components 

	PNAMP – Pacific Northwest Aquatic Monitoring Partnership 
	PNAMP USGS
	Digital
	Portal
	Unknown
	Unknown
	Programmatic and Policy level Fed, State, Tribal coordination of Fish and Aquatic monitoring and Action Effectiveness Research.  Identify data collection protocols for monitoring in the fresh water aquatic environment.  Coordinate sharing monitoring data to all users.  Coordinate monitoring policy and interpretation of monitoring data. N. Cal., OR, WA, ID

	PNW Hydrography Framework Clearinghouse
	Regional Ecosystem Office (REO)
	Digital
	Location - Data Summary
	Database
	Preserved
	Define, implement, and maintain a single high resolution hydrography dataset and a Hydrologic Unit Boundary (HU) dataset for the states of Washington, Oregon and Northern California. Download data coverages by 4th level hydrologic unit (HU).  Edit hydrography data layers

	PNW RGIC - Pacific NW Regional Geographic Information Council
	Regional Ecosystem Office
	Not available
	Unknown
	Unknown
	Unknown
	 

	PNWWQDX - Northwest Water Quality Data Exchange
	ODEQ, WDOE, IDEQ, ADEC, U.S.  EPA Region 10
	Web services
	Location - Value
	ACWI - Partial
	Preserved
	Uses XML to retrieve data from multiple servers; uses common variation of the National WQ Data Elements

	PTAGIS
	Pacific States Marine Fisheries Commission (PSMFC)
	Digital
	Portal
	Database
	Preserved
	Information on fish marked with PIT Tags in the Columbia Basin; survival eatimates.

	REO –Northwest Forest Plan Geospatial Center
	Regional Ecosystem Office
	Digital
	Portal
	Database
	Preserved
	Restoration project database; hydrography and transportation coverages, GIS datasets; etc.

	Restoration Project directory
	EPA – Office of Water
	Digital
	Location - Data Summary
	Undocumented
	Redundancy
	Map linked to restoration projects

	Salmonid Stock Inventory (SaSI) by WRIA
	WDOE
	Digital
	Location - Data Summary
	Undocumented
	Preserved
	Anadromous Fish (and Bullchar) Stock Inventory Maps compiled from WDFW StreamNet data.

	SalmonScape
	WDFW
	Digital
	Location - Data Summary
	Database
	Preserved
	Interactive mapping application for fish and habitat data in Washington

	SEDQUAL
	WDOE
	Digital
	Hidden
	 
	 
	Sediment toxicity database; user query interface; GIS data and interface

	Soil Data Mart
	Natural Resources conservation Service (NRCS)
	Digital
	Location - Data Summary
	Database
	Redundancy
	Will be the primary online source of soil data after 2004 transition.  Digitized soil surveys from 1:12,000 to 1:63,360.  Map data, attribute data and metadata.  All soil survey data is SSURGO certified.   National tabular and spatial data available by survey area.  Can generate reports.

	Soil Survey Geographic Database (SSURGO)
	Natural Resources conservation Service (NRCS)
	Not available
	 
	 
	 
	Primary online source of soil data until 2004 transition.  Digitized soil surveys from 1:12,000 to 1:63,360.  Map data, attribute data and metadata

	Storet.org web site
	EPA/state collaboration
	Digital
	Portal
	ACWI - Partial
	Preserved
	Interactive mapping of tabular and GIS databases

	Streamnet – The Northwest Aquatic Information Network
	Pacific States Marine Fisheries Commission (PSMFC) and others*
	Digital
	Location - Value
	Database
	Redundancy
	Interactive mapping of tabular and GIS databases; Anadromous and resident fish species distribution, abundance, production, habitat, management, and other aquatic resource factors; warehouses Independent Data Sets from other projects; Includes temperature database compiled by McKenzie and Laenen for EPA Contract

	Upper Columbia Status and Trend Monitoring DataBase
	NWFSC-NOOAF
	Digital
	Portal
	Database
	Preserved
	Pilot level data collection for Federal FCRPS status and trend monitoring effort in the Upper Columbia

	Washington Priority Habitats and Species
	WDFW
	Digital
	Portal
	Unknown
	Preserved
	Maps, Description of Fish & Wildlife Digital Data [databases];

	Washington Salmon and Watershed Information Management Technical Advisory Committee  SWIM-TAC
	Washington State Governor’s Forum On Monitoring Salmon Recovery and Watershed Health
	Digital
	Portal
	Undocumented
	Preserved
	Common data portal (Natural Resources Information Portal), data sharing standards, metadata standards and interfaces for sharing natural resource data housed in databases located at various natural resource agencies in Washington state Access to salmon and watershed data for Washington in the form of spatial datasets, tabular datasets, reports and studies

	Washington Salmon Recovery Funding Board (SRFB) Project Information System (PRISM)
	IAC -- SRFB
	Digital
	Hidden
	Unknown
	Unknown
	Project Grants and Interactive maps for grant projects

	Washington State Geospatial Clearinghouse
	 
	Digital
	Location - Data Summary
	Database
	Redundancy
	Provides statewide geospatial data and data standards

	WATERS -- EnviroMapper for Water
	EPA - HQ
	Digital
	Location - Data Summary
	Undocumented
	Redundancy
	Interactive water mapping application to view Storet data, designated uses, impaired waters, estuary and nonpoint source projects, monitoring and NPDES discharge information

	Watershed Recovery Inventory Project
	WDFW
	Not available
	 
	 
	 
	 

	WDOE – River and lake monitoring stations
	Washington Department of Ecology
	Digital
	Location - Value
	ACWI - Partial
	Preserved
	River and stream WQ monitoring data.

	WDOE Facility / Site Atlas
	WDOE
	Digital
	Location - Data Summary
	Database
	Preserved
	Site Query for Ecology’s Statewide data sets and GIS images.


Appendix B

Example of How Existing Fish and Wildlife Program Data Project Align to Answer Management Questions

Appendix C

Example of a NODE Operation
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� ISRP Database Review, Report No. 2000-3


� ISRP Preliminary Review of 2007-09 Proposals, Report No. 2006-4


� ISRP Retrospective Report, Report No. 2005-14


� Data Management in Support of the Fish and Wildlife Program;, Schmidt, B., J. Anderson, B. Butterfield, C. Cooney, and P. Roger.  2002


� Pacific Northwest Electric Power and Planning Conservation Act (reference here).


� ISRP Retrospective Report (reference here)


� Fish & Wildlife Basin-level Wildlife Objectives (reference here)


� Reasonable and Prudent Alternatives (reference here)


� Data Management in Support of Fish and Wildlife Program (reference here)


� 2000 Columbia River Basin Fish and Wildlife Program – A Multi-species Approach for Decision-making (reference here)


� 2000 FCRPS (reference here)


� Reasonable and Prudent Alternatives (reference here)
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