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I. INTRODUCTION 
 

A. OVERVIEW 
 
Managing the Columbia Basin’s extensive, diverse, and diffuse information1 resources 

is a challenging task.  Each year, dozens of entities generate and use enormous 

quantities of information to accomplish a wide range of goals.  At present, several 

planning and management efforts, including the Northwest Power Planning Council 

(NPPC) Subbasin Planning Initiative and the ongoing need to support restoration of 

listed salmonids, including mandated requirements for data management under the 

2000 Federal Columbia River Power System (FCRPS) Biological Opinion, are spurring 

a need to improve the management and organization of information efforts in the Basin. 

 

All of the aforementioned planning, scientific and resource management enterprises 

require large volumes of data, analysis and interpretation, and information outputs to 

achieve their objectives.  Many of the information types and tools required for these 

planning efforts overlap. There are a number of efforts that are already duplicative in 

some aspects and have the potential to be completely duplicative.  Further, as staff 

begins to pull together existing data and information resources to address these efforts, 

many in the Basin are finding it hard to locate and/or acquire the necessary data.  At 

present, there is no single integrated information repository (e.g., “one stop shopping 

center”) for Columbia Basin restoration information.  Some repositories exist, but they 

are presently not managed to support the broad spectrum of information needs 

expressed in the Basin (e.g., each may address one, or possibly more, components of 

the “All-H” strategy – hydropower, habitat, hatcheries, and harvest – but not all).  

Extensive staff time is used to track down information, often at the expense of data 

analysis and documentation.  Collaboration among key participants in Columbia Basin 

science, planning and resource management efforts is needed to develop an integrated 

information management system that will make available key data and information 
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products over the World Wide Web (WWW) and provide tools to query, use and 

interpret these resources.  Providing such a repository and accompanying information 

management system that integrates with and builds upon existing efforts will support all 

the Columbia Basin planning efforts, saving human and financial resources and 

enhancing communication and coordination while also improving the efficiency with 

which information for research, planning, decision-making, and outreach is found and 

obtained. 

 

To support these efforts, the NPPC and the National Marine Fisheries Service (NMFS) 

signed a Memorandum of Agreement (MOA) in April 2002, for cooperative information 

system development for the Columbia Basin. This MOA states that: 

 

“The Northwest Power Planning Council (Council) and the National Marine Fisheries 

Service (NMFS) agree to a cooperative approach to Information System Planning and 

Development for the Columbia basin.  The Council and NMFS believe that the region is 

best served by a unified approach to meeting all data and information needs”. 

 

In addition to signing the MOA, the NPPC and the National Marine Fisheries Service 

(NMFS) teamed with key partners “to improve the quality, quantity, and availability of 

Columbia River Basin data and related information on fish, oceans, wildlife, and their 

habitats using a publicly supported approach to information systems development.” 

(Project Vision Statement, April 2002). 

 

The envisioned product of this effort, referred to as the Columbia Basin Cooperative 

Information System (CBCIS), would be a multi-state, bi-country, multi-agency 

information management system to house and disseminate information on the Columbia 

Basin.  CBCIS would provide an online gateway to information resources and 

supporting tools using the latest Internet technologies to enable a wide range of users to 

contribute, identify, share and access valuable information about the Columbia Basin.  

                                                                                                                                                                                           
1 The word “information” as used in this report encompasses all types of information used and produced by agencies 
and organizations affiliated with Columbia Basin restoration efforts and covers the entire spectrum of information 
ranging from data collected in the field or lab to all information products generated from that data. 
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CBCIS would provide a means of accessing, exchanging, and analyzing data and 

information across a spectrum of information types reflected as an information spectrum 

(see Exhibit 1).  CBCIS also wwould provide managers with a tool to support adaptive 

management and decision-making regarding all of the key planning efforts and other 

emerging agency issues.  Because CBCIS represents a complete information 

management solution, it would address the institutional arrangements, policy 

requirements, agency communication and coordination needs, and standards and 

protocols that are needed to share and integrate information resources from disparate 

information sources.  Finally, CBCIS would be an information system accessible to a 

broad range of users –program managers, researchers, scientists, and the general 

public, and would encompass all levels of the information spectrum (see Exhibit 1). 

 

If CBCIS participants do not agree on common approaches to some fundamental topics 

affecting raw and processed information, and other approaches that cut across all levels 

of the information spectrum, the integration and sharing goals of CBCIS cannot be 

realized and “business as usual” will remain the norm. 
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Exhibit 1.  The CBCIS Information Spectrum 
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B. PROJECT VISION 
 

A Basinwide, integrated, cooperative information management system effort like CBCIS 

requires cooperation and collaboration among many agencies and organizations to be 

successful.  The Project Team (PT)2 developed a vision statement to further frame the 

project.  Using a consensus process where a drafting team brought a vision proposal to 

the larger group for comment, revision, and adoption, the PT developed the CBCIS 

Vision Statement. 

 

The Vision reads, “to improve the quality, quantity, and availability of Columbia River 

Basin data and related information on fish, oceans, wildlife, and their habitats using a 

publicly supported approach to information systems development” (Project Vision 

Statement, April 2002). 

 

Several words in the Vision Statement are important in providing context for CBCIS and 

explaining the scope and breadth of the research process.  First, the word "information" 

encompasses the entire spectrum of information ranging from data collected in the field 

or lab to all information products generated from that data.  "System" embodies all 

components of information management that are required to enable collaborative 

information sharing between people and institutions, including agreements, policies, 

procedures, standards, communications, outreach and education, data and information 

products, and technology.  The word "publicly supported" emphasizes that the program 

is a collaborative one - the input of users and providers of all kinds of information about 

the Columbia Basin is considered.  This means that any organization, agency, and/or 

group or individual involved with information regarding the social, economic, or 

environmental health of the Columbia Basin is an invited participant and collaborator in 

the CBCIS program - part of the CBCIS "community".  If an entity uses or generates any 

information relevant to the Vision Statement, including data and related information 

                                                           
2 The CBCIS PT is a group of approximately 15 individuals comprised of those most intimately involved in the 
development and implementation of CBCIS 
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products (e.g., reports, summary statistics), that entity is a valued stakeholder in the 

CBCIS program. 

 

The vision statement partially framed the criteria for SAIC’s evaluation of information 

management approaches in the Basin.  We felt it important that the criteria support the 

broad range of users and information types expressed by the vision and related 

information spectrum. 

 

C. REPORT ORGANIZATION 
 

This report presents the results and recommendations of this evaluation in the following 

chapters: 

• Chapter II presents the project methodology.  Multiple research techniques were 

used.  This chapter describes the five methods used (focus groups, 

questionnaire, WWW search evaluation, data center review, and data inventory).  

The chapter also describes the project organization, including Project Team (PT) 

and Coordinating Committee (CC) membership. 

• Chapter III contains background material on the Columbia Basin information 

management framework including a description of key initiatives (such as the 

Endangered Species Act (ESA), subbasin planning, and Total Maximum Daily 

Loads (TMDLs)).  It also describes the agencies and entities participating in the 

CBCIS effort. 

• Chapter IV is an evaluation of current information management approaches in 

the Columbia River Basin.  This includes a description of user frustrations and 

critiques of the current approaches, as well as a description of existing resources 

and strategies within the Basin. 

• Chapter V presents the findings from the requirements analysis.  These consist 

of a discussion of priority information needs and desired system functions. 

• Chapter VI presents a model basinwide information management system, and 

includes a case study of the Chesapeake Information Management System 

(CIMS). 
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• Chapter VII presents recommendations for moving forward with CBCIS and 

information management within the Basin.  It includes recommendations taken 

from literature reviews as well as those formulated from the requirements 

analysis results. 

• Chapter VIII describes an implementation strategy for CBCIS.  This is based on a 

phased approach to implementation. 
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II. PROJECT METHODOLOGY 
 

The Columbia River Basin, over 250,000 square miles in area, encompassing multiple 

states, two countries, and countless federal, tribal, state, and local governments and 

other entities directly or indirectly tied to fish and wildlife restoration issues, has vast 

information resources and associated efforts to manage them.  Researchers, managers 

and staff, decision-makers, and general users, in their day-to-day efforts to understand 

Columbia Basin issues and implement and track effective restoration programs, clearly 

identified the need for a careful evaluation of information management capabilities and 

approaches in the Basin.  This evaluation, coupled with a needs assessment, defined 

the broad framework for the Columbia Basin Cooperative Information System (CBCIS) 

project.  The combined current evaluation and needs assessment comprised the 

requirements analysis.  To accomplish this ambitious agenda within established 

budgetary and time constraints, a team approach was used and multiple research 

techniques employed. 

 

The requirements analysis was performed to develop the background knowledge 

necessary for developing recommendations and designing an effective information 

system strategy to achieve Columbia River Basin restoration goals.  The evaluation 

included obtaining knowledge of key initiatives that drive information management, 

defining priority information needs, developing an inventory of available information, and 

assessing the types of computing resources available to the users and developers of 

CBCIS.  A variety of research techniques (e.g., interviews, focus groups, 

questionnaires) were used to obtain this information from participants in the Basin.  

Participant results were supplemented with a literature review.  Findings from all these 

research modalities supported development of concrete recommendations and this 

Evaluation and Recommendations Report for the initial development of CBCIS. 
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A. DEFINING THE PROJECT FRAMEWORK 
 

Using the qualitative research design approach outlined in Marshall and Rossman 

(1999) (Exhibit 2), the research team3 conducted several informal conversations with 

the Northwest Power Planning Council (NPPC) and the National Marine Fisheries 

Service (NMFS) project leads to gain a preliminary understanding of the issues and 

challenges prompting the study and to obtain key background literature.  These 

documents (listed in Chapter VIII, References) provided additional understanding to 

prepare for the formal project kickoff meeting.  Science Applications International 

Corporation (SAIC) briefly consulted the documents to establish study parameters, but 

saved the careful document evaluation until the conclusion of their independent 

assessment.  This approach was taken to ensure SAIC would provide an unbiased, 

independent review of the Basin’s information management approaches. 

 

Exhibit 2.  Key Elements of a Qualitative Research Design 

 

                                                           
3 The Northwest Power Planning Council (NPPC) contracted with SAIC to perform the requirements analysis. 

(after Marshall and Rossman, 1999) 
 

I. Conduct preliminary background review to establish logical framework for 
the study 
a. Consult people 
b. Consult literature 

II. Identify conceptual framework 
III. Design research approach 

a. Research questions 
b. Research sample population 
c. Data collection methods 
d. Data analysis procedures 

IV. Implement research design 
a. Collect data 
b. Record, manage, and analyze the data 

V. Describe research results 
VI. Identify research issues 
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The NPPC engaged SAIC in consultation with NMFS because of its experience in 

supporting basin planning and integrated information management system 

development.  NPPC and NMFS provided subject matter experts.  A stakeholder-

comprised PT (described later in this chapter) provided oversight and guidance. 

 

The CBCIS Requirements Analysis was formally kicked off in January 2002 with a 

series of meetings designed to set the CBCIS framework and to begin identifying key 

issues, needs, and resources for the complete requirements analysis to follow.  The 

objectives of the January meetings were to gather an initial assessment of key players’ 

opinions on what CBCIS could and should be, and to get participants thinking about the 

information management system.  To this end, the research team talked with the project 

leads, program managers, and a group of diverse agency/organization stakeholders at 

the decision-maker level (e.g., system functionality) for improving information 

management, and identified keys to success.  After these discussions, the research 

team presented an array of potential information management systems and system 

components gleaned from similar projects that could be applicable to the Columbia 

Basin.  The meeting participants were given the opportunity to ask questions and 

comment on these options, then update/amend their previously brainstormed lists.  

From this interactive discussion, several lists of information management system needs 

and recommendations were generated and attendees were asked to prioritize (1) the 

capabilities or components they would like to see in an information management system 

for the Columbia Basin, and (2) the types or disciplines of data/information that should 

be made available in such a system.  Generally, participants were able to consistently 

identify several priority components/capabilities of the system and numerous “less 

critical” components.  Similarly, attendees identified several pieces of data or 

information (not always “their” data), as being critical to be made available to the public 

or colleagues.  These results are presented in Chapter V, “Findings From The 

Requirements Analysis”. 

 

Also during these kickoff meetings, the project scope and approach was refined.  The 

meetings established the project name (Columbia Basin Cooperative Information 
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System (CBCIS)) and conceptual framework.  Participants agreed that a qualitative 

research approach based on interactions with the widest array of information 

management users and information providers should be used.  Techniques of 

surveying, interviewing, and focus groups were explored.  A preliminary list of key 

research participants was generated.  The groups agreed that the purpose of the study 

was to understand how well current information management approaches were meeting 

key Basin needs at the present time and anticipating the future.  Further, the 

participants wanted a full set of recommendations to be developed that would improve 

Basin information management, enabling an integrated, coordinated, and cooperative 

information system to be developed.  The primary goal of the study was to develop an 

evaluation and recommendations report and preliminary plan for initiating an integrated 

information management system effort (CBCIS). 

 

In addressing the research framework, the meeting participants were very clear in 

stating their desires that this project should be collaborative in its design and 

implementation.  To that end, the research team, working with the kickoff meeting 

participants, identified the project organization. 

 

B. PROJECT ORGANIZATION 
 

The ongoing CBCIS project organization consists of several levels, from the highest-

level decision-makers in the Columbia Basin to staff participating in day-to-day work 

activities and the broader public seeking to understand Columbia Basin issues.  Actual 

participants for each level of organization are listed in Appendix A. 

 

Agency/Organization Decision Makers 
 

For CBCIS to succeed, the key agency/organization leads/decision-makers need to 

endorse the recommendations of the PT and Coordinating Committee (CC).  This group 

thus has the ultimate say in the future success of CBCIS.  Without high-level 

endorsement, it is unlikely CBCIS will maintain the level of support and momentum 
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required to move forward.  The PT and CC recommendations will be presented to some 

of these key decision-makers during a meeting with the NPPC at the conclusion of the 

requirements analysis; this outreach should extend to all key decision makers.  CBCIS 

implementation will be greatly strengthened by the key decision-makers’ endorsement 

and promotion. 

CBCIS Project Team (PT) 
 

The CBCIS PT is a group of approximately 15 individuals comprised of those most 

intimately involved in the development and implementation of CBCIS.  The PT included 

key people from the NPPC, NMFS and other organizations that are central to the 

successful development of CBCIS.  The PT had oversight responsibility for day-to-day 

implementation of the CBCIS project and provided technical reviews, technical 

expertise, actual “hands-on” support for certain project tasks, and decision-making.  The 

PT actively worked with SAIC to design and prepare products for review by the CC.  

The PT met on a frequent (often bi-weekly) basis.  Some areas of PT support included: 

• The CBCIS PT provided key oversight throughout the duration of the project. 

• The PT addressed issues such as peer and management reviews of products 

along the way, measured project progress towards implementation goals, 

identified and reviewed key project reports and documentation, and established 

and reviewed general project management and control processes and 

procedures. 

• In the future, the PT will support project implementation through identifying and 

securing project funding. 

 

PT members are listed in Appendix A. 
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CBCIS Coordinating Committee (CC) 
 
The CBCIS CC is an advisory group.  Comprised of approximately 50 individuals from 

the major organizations and interest groups associated with CBCIS, the CC provided 

high-level review and approval of the CBCIS project implementation.  The CC did not 

get involved with day-to-day implementation of the CBCIS project, but received periodic 

progress reports.  In addition, the CC has quality assurance review responsibilities and 

final sign-off on CBCIS products.  The CC met on an as-needed basis, with the goal of 

meeting every quarter.  When establishing the CC, the PT hoped CC members would 

support some of the following efforts: 

 

• Encourage/lobby for support for CBCIS implementation within their 

agency/organization; and  

• Discuss and debate specific issues and concerns related to CBCIS, and ensure 

the continued progress, upgrading, updating, and maintenance of the system 

through continual review and oversight. 

 

The CC and PT used a consensus model and that consensus was reached on the need 

for managed regional information system development 

 

CC members are listed in Appendix A. 

 

C. RESEARCH DESIGN 
 

The results and additional information gathered during the January 2002 kickoff 

meetings lay the foundation for the full requirements analysis.  After those meetings, the 

research team worked closely with the PT to refine research questions, identify 

research participants, and select research methods.  The literature review initiated at 

the project’s outset deepened and continually informed the study.  Each aspect of the 

research design is described further in the following sections. 
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Research Questions 
 

A successful information management approach must be based on a logical framework.  

Data collection “for its own sake” is an ineffectual model in today’s resource 

management world of budgets, time constraints, and discrete needs.  Information 

should be collected for a reason and that reason should be linked to a specific 

Basinwide goal, objective, and/or measure (e.g., performance measure, indicator).  

Recognizing this, the CBCIS research team, in collaboration with the PT, devised a 

series of questions leading from top-level Basinwide priority initiatives to underlying 

information and data needs. 

 

After the January meeting, the research team and PT refined the research questions.  

The following overarching questions were developed: 

• What are some of the biggest frustrations you face when handling or generating 

information for your organization? 

• What solutions have you thought of to address these frustrations? 

• What “drives” your organization’s information management efforts?  Why do you 

do what you do?  Are you responding to a regulatory requirement?  Specific 

action items from a work plan?  Other?  What are the major initiatives that are 

driving your organization’s efforts now and in the future? 

• What questions do you have to answer in order to address your organization’s 

key drivers?  Do you need to calculate a total maximum daily load (TMDL)?  Are 

you responsible for monitoring certain fish populations?  What are your 

questions? 

• How do you answer these questions?  Specifically, what data are required to 

answer these questions?  Do you have a monitoring program in place to answer 

the questions?  What does the monitoring program collect?  Where do you find 

gaps in the kind of data you need? 

• What information products are you required to produce to address the 

requirements of each “driver?”  Must you produce an annual report?  A data 

table?  A map?  Other? 
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• What kind of information management protocols does your organization use 

now?  For metadata?  Monitoring and other data collection?  Data reporting?  

Other? 

• What kinds of functions (e.g., search, map, graph) would you like to see in 

CBCIS? 

• What would you like CBCIS to look like?  What design features should it have 

(e.g., WWW-based, graphical user interface)? 

 

Each of these questions had multiple component parts that were fleshed-out during 

several research team meetings.  Working with the PT, the research team developed a 

comprehensive survey of all the questions (Appendix B) and several worksheets for 

critical components of these questions (Appendix C).  The worksheets and surveys 

were used in tandem to extract information from study participants using two distinct 

methods described in the “Data Gathering Methods” section of this chapter. 

Research Participants 
 

In a series of meetings, the research team worked with the PT to identify stakeholders 

for the CBCIS research study.  The details of the approach used to identify stakeholders 

are given in Appendix D.  These stakeholders were contacted using invitation letters 

(see Appendix E), follow-up email and in-person contact.  The comprehensive list of 

CBCIS stakeholders is presented in Appendix F.  Of this complete list, those actually 

included in the requirements analysis are indicated. 

Data Gathering Methods 
 

The CBCIS research project relied heavily on understanding the experiences and 

opinions of information providers and users (participants) working on Columbia Basin 

resource management efforts.  The research team, working with the PT determined that 

the best way to gain that kind of information was to use qualitative methods to consult 

directly with as many information participants as possible.  Working from the 

comprehensive stakeholder list, the PT helped the research team prioritize the 

stakeholders into three tiers:  (1) those individuals most directly capable of influencing 
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information management outcomes; (2) key agencies and organizations involved in 

developing, analyzing, distributing, explaining, and making decisions about Columbia 

Basin information (e.g., the groups most heavily involved in the resource management 

efforts), and (3) the larger community of users (e.g., citizens).  A different methodology 

was applied to each tier: 

 

• Tier I:  Individual interviews; 

• Tier II:  Focus groups and detailed survey; and 

• Tier III:  Survey and workshop 

 

At this phase in the study, due to budgetary and time constraints, the Tier III approach 

was partially deferred until completion of the comprehensive requirements analysis.  

The NPPC and the NMFS posted information on their web sites including a short 

questionnaire.  Public interest groups were also identified and invited to the focus 

groups and meetings.  However, the PT felt it would be better to address the Tier III 

stakeholders by making the report and publications public through the Council public 

planning process. 

 

By far, the majority of study participants were consulted during focus groups.  Appendix 

G identifies those consulted during the research and in what capacity.  In-person 

research was conducted during two research trips to the Columbia Basin: 

 

• July 2002 and 

• November 2002. 

 

The research team performed extensive email and telephone contact preceding the 

meetings and following them. 

 

Each participant, whether targeted for a focus group or interview received introductory 

materials in advance of their session.  These materials included an introductory letter, 

project briefing, agenda, and list of questions to contemplate in advance of the meeting.  
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During the meetings, different techniques were used to extract and record information 

from participants.  The focus groups used individual and small group work on 

worksheets, followed by open discussions, structured discussions (e.g., list writing, 

round robins), and dot voting techniques to accomplish the following agenda goals: 

 

• Identifying frustrations with the current approach to information management; 

• Brainstorming “solutions” to “solving” the frustrations; 

• Listing currently available information resources; 

• Identifying information needs; and 

• Turning “solutions” into discrete recommendations. 

 

The desired outcome for each focus group was to have completed worksheets from 

each participant and an understanding of group priorities for information needs and 

information management recommendations derived from the dot voting process. 

 

A more open approach was used for the individual interviews.  Interviewees were asked 

to describe their role using and/or generating information and observations about 

information management in the Columbia Basin.  They were asked to describe their 

frustrations and identify options for improving the system.  Based on their experience in 

the Basin, they were asked to identify keys for success, as well as pitfalls to avoid. 

 

At the end of each focus group and/or interview, the participant(s) were asked to identify 

additional people and/or organizations for the contractor to consult.  In addition, each 

participant was given a detailed questionnaire to take back to his or her respective 

organization and asked to work collaboratively with their colleagues to complete. 

 

Data Analysis Methods 
 

Research data were obtained from interview notes, focus group worksheets, focus 

group priority lists, detailed questionnaires, and key literature.  To develop this final 

report, the greatest emphasis was placed on understanding information priorities and 
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recommendations obtained from the in-person investigations.  These were 

supplemented with findings from the literature and SAIC’s expertise working in other 

basins on projects of similar scope. 

 

Notes were taken at each interview and focus group session.  The worksheets and 

meeting notes (e.g., priorities identified through the dot voting exercise) from the first 

research trip were compiled and distributed to participants after each session for review 

and verification.  This extra step of verification did not occur after the second research 

trip due to time constraints with deadlines in getting the draft report completed. 

 

The research team reviewed the notes, worksheets, and dot voting results to identify 

common themes.  These themes were used to develop an initial series of codes for a 

content analysis.  From this, a content analysis was performed on the meeting results, 

focusing on understanding key information needs and information management 

recommendations. 

 

After each research trip, focus group priority lists (after being reviewed for correctness 

by participants) were subject to a content analysis.  A series of primary and secondary 

code categories were developed to cluster key themes and the raw data (i.e., the exact 

quotes from the meeting notes) were arranged according to their most appropriate 

code.  The number of times each raw data item was identified as a priority by a focus 

group was tallied and priority code clusters were developed (see next chapter).  The 

highest priority system features (functions) and overall information management 

solutions (recommendations) were tallied for each focus group.  The highest priority 

items provided the framework for CBCIS recommendations and implementation.  Each 

focus group was weighted equally. 

 

Outcomes from the individual interviews and the literature review also were reviewed to 

identify key themes and the number of references to the content analysis codes.  This 

information was used to validate and supplement the focus group results. 
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After compiling results from the requirements analysis, SAIC returned to the literature to 

carefully synthesize and evaluate recommendations.  A number of thoughtful reports 

were provided addressing information management in the Columbia Basin and SAIC felt 

it important to include recommendations from these sources where possible.  

Recommendations from the literature were compiled as direct quotes and are presented 

in the Recommendations chapter of this report. 

Study Limitations 
 

A study that relied on voluntary participation from many people and groups, is bound to 

face some limitations.  These are outlined below: 

• Voluntary participation:  A great deal of thought was spent by the research 

team and PT to identify participants for each focus group and to follow guidelines 

(e.g., equal number of participants, balanced representation, mix of information 

users and providers).  An invitation letter was sent in advance of all meetings and 

meetings were scheduled in an accessible place, most often right at the 

organization in question.  Extensive telephone and email follow-up from the 

invitation was performed to ensure adequate participation.  Despite these efforts, 

attendance was uneven and some groups were better represented than others 

(for a list of those attending the focus groups, see Appendix G). 

• Partial data of varying quality:  This study relied heavily on questionnaires and 

worksheets, as well as validated meeting notes.  While follow-up from the 

participants was high, it was uneven – some questionnaires/worksheets were 

missing information or some organizations did not complete the forms.  The 

research team did as much follow-up as possible to obtain the missing data, but 

additional follow-up is required and is recommended.   

• Representation of the users on the information spectrum:  A stakeholder 

analysis at the end of the requirements analysis showed that the data responses 

were heavily skewed to the opinions of federal and state agencies.  Broader 

representation of the full spectrum of users (tribal, business, natural resource 

extraction industries, agriculture, and environmental) should occur. 
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• Public participation:  A clearly stated need in the CBCIS Vision Statement is 

public involvement.  Although public input was sought out in several ways during 

the research phase of this study (i.e., posting of the questionnaire on the Council 

website), it is clear that it needs to be addressed in a more direct fashion.  

Therefore, the recommendations reflected in this report may not be reflective of 

public needs, although many participants in the research study tried to speak for 

the public needs. 
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III. BACKGROUND ON THE COLUMBIA BASIN 
INFORMATION MANAGEMENT FRAMEWORK 
 

Part of the requirements analysis was a comprehensive evaluation of the current 

approaches to information management in the Columbia Basin.  The results of those 

investigations are presented in this chapter.  The chapter is arranged around a strategic 

approach to information management.  In order for information to be managed efficiently 

and effectively, it must be useful to achieving key Columbia Basin resource 

management goals.  The evaluation identified some of the key initiatives driving 

information management in the Basin, then sought to identify the primary information 

needs required to achieve the key initiatives.  An inventory of existing information 

resources was initiated with the goal of comparing information needs to available 

resources.  This chapter summarizes the key initiatives, introduces the information 

inventory, and summarizes available information on the current computing capabilities 

of participants in Columbia Basin resource management efforts.  The results of the 

information needs assessment are presented later, in Chapter V, Project Findings. 

 

A.  KEY INITIATIVES DRIVING INFORMATION MANAGEMENT 
 

The Columbia River Basin extends through four states (Washington, Oregon, Idaho and 

Montana) and portions of Canada, and drains approximately 259,000 miles of land. 

Columbia basin water resources are used for multiple uses: for power generation, 

irrigation, transportation, recreation, conservation and fisheries.  There are some 400 

dams in the Columbia River Basin.  The River network is also home to several 

populations of endangered species of steelhead, char and salmon.  Because of the 

vastness of the Basin and the importance of its resources, many initiatives and 

programs have been formed to address the conservation and recovery of the natural 

environment and its inhabitants.  These programs, although separate, are intertwining 

and interdependent.  Thus, the activities and products of one feed into the others.  The 
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initiatives are too numerous to recount here; however, several key initiatives are 

discussed below. 

Endangered Species Act 
 

The Pacific Northwest is home to five species of Pacific salmon:  coho, chinook, chum, 

sockeye, and pink salmon.  Steelhead and cutthroat trout are two species of 

anadromous fish included in this family. Bull trout as well as the Kootenai River 

population of sturgeon are also an endangered species in the basin. 

 

By the late 1990s, the number of west coast salmon had declined to 10-15% of what it 

had been in the 1800s (CRS, 1999).  As of October 1999, 26 salmon populations were 

listed as either endangered or threatened under the Endangered Species Act (ESA). 

 

Fish hatcheries are operated to support fish populations.  Now, at least 80% of the 

salmon caught commercially in the Pacific Northwest come from hatcheries.  However, 

study has shown that the mixing of populations by hatcheries and transplantation has 

decreased the genetic fitness of wild populations.  In addition, hatchery fish have lower 

survival rates than wild fish (Congressional Research Service Report for Congress - 

Pacific Salmon and Anadromous Trout:  Management Under the Endangered Species 

Act.  CRS, 1999). 

 

The ESA is administered by the National Marine Fisheries Service (NMFS, for 

anadromous species) and the United States Fish and Wildlife Service (FWS, for 

resident species) to protect threatened or endangered species in cases such as this.  If 

it is decided that a species warrants being listed under the ESA, a 90-day notice 

announcing the initiation of a status review is published in the Federal Register.  Once 

the status review is completed, NMFS or FWS publishes a notice of proposed 

rulemaking in the Federal Register and seeks public comment.  A final listing decision is 

made over the next year.  Once listed, NMFS or FWS designates critical habitat and 

develops a recovery plan. 
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The system of dams on the Columbia River and its tributaries have created a hazard to 

the Basin’s populations of anadromous fish.  Although mechanisms such as hatcheries, 

fish bypass systems, screens and ladders have been implemented to mitigate the 

adverse effects, it was still necessary to list 12 populations of anadromous fish as 

endangered. 

 

The NMFS and FWS are responsible for identifying and listing endangered species, and 

preparing plans for their recovery.  Accordingly, the NMFS/FWS Federal Columbia 

River Power System (FCRPS) Biological Opinion (BiOp) was issued in 2000.  Under the 

BiOp, workgroups have been formed to identify and carry out recovery efforts.  A 

Research, Monitoring and Evaluation (RME) plan is under development to comply with 

the BiOp. The BiOp identifies data collection needs, including the requirement, at RPA 

198 for action “to develop a common data management system for fish populations, 

water quality, and habitat data. 

 

Reasonable and prudent alternatives (RPA) have been developed for the BiOp.  These 

include 3 tiers of performance standards designed to bring about survival and recovery 

of the listed species.  Also included are hydropower actions including enhanced spillway 

improvements to facilitate higher spill without unduly elevating total dissolved gas (TDG) 

levels, and offsite mitigation actions. 

 

The BiOp stipulates the development of one- and five-year plans for achievement of the 

standards.  In addition, three-, five-, and eight-year check-in reports are required to 

assess the progress of the recovery efforts.  The ultimate goal of the BiOp efforts and 

fish and wildlife management under the Power Act is the survival and restoration of the 

listed endangered species. 

Basinwide Salmon Recovery Strategy 
 

The 2000 Biop spearheaded action on many fronts, prompting recommendations from 

Basin governors (Governor’s Report, 2000), a revision to the Northwest Power Planning 
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Council’s Fish and Wildlife Program (NPPC, 2000), and a federal response discussed in 

this section. 

 

Developed by the Federal Caucus, a collaborative group of the nine federal agencies 

having natural resource responsibilities under the ESA 

(http://www.salmonrecovery.gov/FederalCaucus.html), the Final Basinwide Salmon 

Recovery Strategy initiated the “All-H” strategy for salmon recovery.  This “All-H” 

strategy focuses the actions of federal agencies in four areas: Habitat, Hydropower, 
Hatcheries, and Harvest. Within each of these H-categories, the Strategy defines 

discrete actions, lead agencies, and broad timeframes for completion.  Also, the 

Strategy moves forward in defining Basinwide recovery goals and objectives 

performance measures. 

 

One key component of the Strategy is regional coordination.  As such, the published 

document provides a good overview of the various restoration efforts and participants 

underway or proposed in the Basin.  It provides a good context-setting piece and 

discusses integration opportunities.  Exhibit 3 lists some of the efforts described in the 

Strategy and attempts to identify their relationship to the “All-H” categories.  

Understanding these efforts and their relationship is important to understanding 

potential information flow between them.  Each H category is listed at the top of the 

Exhibit and the associated programs are listed below as appropriate.  Some efforts, like 

subbasin planning, cut across all areas and are potential integration opportunities for 

communication and information flow. 

Subbasin Planning 
 

Another action related to the 2000 BiOp was a significant revision to the NPPC’s Fish 

and Wildlife Program (2000).  This revision modified the approach to address three 

levels of increasing ecological complexity – Overall Columbia Basin level, ecological 

province level and subbasin level.  To do this, the Council used the results of the Multi-

species Framework Project.  The focal point is subbasin planning. 
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Exhibit 3.  Various Efforts Affiliated With Each “H” Category 
CROSS-CUTTING EFFORTS 

Subbasin Planning:  A key component of the Strategy and the revised NPPC Fish and Wildlife 
Program.  Incorporates a modeling tool (EDT) that will provide data/information integration for 
informed subbasin decision-making.  Subbasin planning is described more in the next section of 
this chapter. 
BiOp Research, Monitoring and Evaluation (RME) Workgroup:  NMFS and USFWS will ensure 
coordinated and consistent implementation in all of the Hs through future biological opinions.  To 
move forward, they developed the RME Workgroup comprised of the Action Agencies to develop 
a strategic research and monitoring approach supportive of BiOp needs.  A key component of this 
strategy is information management.  The following technical working groups support the RME 
Workgroup: 

• Status/Effectiveness 
• Hydro 
• Hatchery 
• Estuary/Ocean 
• Data Management. 

 
Another crosscutting group developed as a result of the 2000 BiOp are the Technical Recovery 
Teams established by NMFS to support recovery planning. 
Columbia River Basin Forum:  Collaborative group comprised of the Basin’s sovereign 
governments and the NPPC.  The Strategy envisions this group as an important integrator and 
implementer of actions under the Strategy as defined in November 7, 2002 Guidelines and 
Procedures – provides “a forum for discussion, decision-making and coordination of the three 
sovereign governments working to implement hydro system related recovery strategies for 
endangered salmon and other species in the Columbia River (Columbia River Regional 
Implementation Forum, 2002).“  While the focus is on hydro, the group is intended to integrate with 
the other H categories. 
The Columbia Basin Fish and Wildlife Authority is another organization promoting regional 
collaboration of the Basin’s state, federal, and tribal fish and wildlife entities.  Multiple objectives 
are mentioned on the WWW site for the group (www.cbfwf.org) including their oversight role with 
the NPPC Fish and Wildlife Program – “Assure comprehensive planning and implementation of 
the NPPC’s Fish and Wildlife Program.” 

H-SPECIFIC EFFORTS 
Habitat Harvest Hatchery Hydropower 

Northwest Forest Plan 
Regional Ecosystem 
Office and Northwest 
Forest Plan 

Coordination will occur 
through existing 
forums in US v. 
Oregon and Pacific 
Salmon Commission. 

Hatchery and Genetic 
Management Plans 
(HGMP) 

The federal agencies 
will work through an 
improved regional 
forum process.  Will 
use the Regional 
Forum as the 
hydropower team 

Interior Columbia 
Basin Ecosystem 
Management Project 
(ICBEMP) 

Regulation of ocean 
harvests occurs under 
Magnuson-Stevens 
Fisheries Management 
and Conservation Act 
and the Pacific Salmon 
Treaty. 

Actions will be 
coordinated with the 
NPPC’s Fish and 
Wildlife funding 
process 

 

Federal Habitat Team    
EDT and subbasin 
assessments  
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Subbasin planning efforts are underway in the Columbia River Basin, led by the 

Northwest Power Planning Council (NPPC).  NPPC’s 2000 Columbia Basin Fish and 

Wildlife Program proposed the use of subbasin plans to coordinate and direct funding 

for projects.  Each plan outlines steps for recovery and associated project funding in 

their individual subbasins.  According to the NPPC (2000), each subbasin plan will: 

 

• “Identify the goals for fish, wildlife and habitat; 

• define the objectives that measure progress toward those goals; 

• establish the strategies to meet those objectives; and 

• incorporate much of the existing information related to fish and wildlife activities 

in a subbasin in a single document.” 

 

The Columbia River Basin is divided into 62 tributary basins.  It is hoped that this 

localized administration of each plan will allow for greater scientific study and 

accountability of projects funded through them.  It is also hoped to be a mechanism for 

the coordination of federal, state, local, and tribal recovery efforts. 

 

Each subbasin will develop a management plan using general guidance provided by the 

NPPC.  The process includes assessment, inventory of existing programs, management 

planning (including subbasin vision, biological objectives, and strategies), research, 

monitoring, and evaluation.  The Ecosystem Diagnosis and Treatment (EDT) tool is a 

model being developed to support subbasin planning.  It provides “a system for rating 

the quality, quantity, and diversity of habitat along a stream, relative to the needs of a 

focal species such as Coho or Chinook salmon (www.edthome.org).”  As a complex 

model, EDT requires over 40 input parameters.  Because of the central role of subbasin 

planning in the salmon recovery effort, the EDT model dictates important information 

needs. 

Clean Water Act 
 

Under the Clean Water Act (CWA), the Environmental Protection Agency (EPA) is 

charged with establishing water quality standards (WQS).  These standards are 
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enforced through discharge permits issued under the National Pollutant Discharge 

Elimination System (NPDES).  Under the CWA, states are required to establish total 

maximum daily load (TMDL) limits, which must be approved by the EPA, and meet or 

exceed their standards.  The Basinwide Salmon Recovery Strategy describes the 

importance of integrating recovery planning with the TMDL process although a clear 

mechanism for doing so was not defined. 

 

The EPA in conjunction with the states of Idaho, Oregon, and Washington, and the 

Columbia Basin Tribes are working to develop temperature and total TDG TMDLs for 

the Columbia and Snake Rivers.  Under Section 303(d) of the CWA, water bodies that 

fail to meet State and Tribal WQS are listed as impaired waters.  In such cases, a TMDL 

must be developed, which identifies the amount of a pollutant that can be released to a 

water body and still meet the WQS. 

 

An increased temperature in the River may affect embryonic development, juvenile 

growth, adult migration, competition with non-indigenous species, and the relative risk 

and severity of disease (EPA, 2002).  TDG may influence the health and survival of 

juvenile and adult migratory fish, resident fish and other aquatic life.  An increase in 

TDG may result in gas bubble disease (EPA, 2002). 

 

Four separate TMDLs are being developed for the Columbia and Snake Rivers: 

• Columbia River and Snake River Mainstem (temperature) 

• Lower Columbia River (TDG) 

• Mid Columbia River and Lake Roosevelt (TDG) 

• Lower Snake River (TDG) 

 

In addition to mainstem temperature and TDG, tributary TMDLs are also being 

developed. 
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Columbia River and Snake River Mainstem 
 

A temperature TMDL is being developed for the portion of the Snake River from river 

mile (RM) 188 to its confluence with the Columbia River, and the mainstem of the 

Columbia River from the Canadian border to Astoria Bridge near the river mouth.  EPA 

is leading this effort aided by the States of Idaho, Oregon, Washington, and the 

Columbia Basin Tribes.  A draft TMDL was scheduled to be completed by November 

2002, and a final by May 2003.  However, all efforts for this TMDL have been 

indefinitely put on hold. 

 

Lower Columbia River 
 

A TDG TMDL is in development for the portion of the Columbia River Mainstem below 

its confluence with the Snake River to the mouth of the River at the Pacific Ocean.  The 

States of Oregon and Washington are leading this effort for the portions of the River in 

their respective states, with the support of the EPA.  The final TMDL was scheduled for 

completion in September 2002, but was finished in November 2002. 

 

Mid Columbia River/Lake Roosevelt 
 

A TDG TMDL is being developed for the portion of the Mainstem of the Columbia River 

from the Canadian border to the Oregon/Washington border.  Washington and Idaho 

are leading the effort in their states, with EPA handling those portions of the River 

running through Tribal lands.  The final TMDL is scheduled to be completed by June 

2003.  However, the draft has been pushed back to September 2003. 

 

Lower Snake River 
 

A TDG TMDL is under development for the portion of the Mainstem Snake River from 

its confluence with the Salmon River to its confluence with the Columbia River.  As with 

other TMDL efforts, the individual states are leading the effort for the portions of the 

River flowing through their states, and the EPA is leading the effort for the portions 
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running through Tribal lands.  The final TMDL was scheduled to be completed in 

December 2002, but has been pushed back to July 2003. 

 

The TMDLs will determine the sources of temperature and TDG causing the 

exceedance, and assign responsibilities for reducing the pollutant load in the Columbia 

and Snake Rivers. 

Additional Programs 
 

There are a vast number of other recovery programs within the Columbia River Basin 

that will not be discussed in detail.  They include: 

• Salmon mitigation programs including Grand Coulee Mitigation, Mitchell Act, 

Lower Snake River Compensation Plan (LSRCP), and Federal Energy 

Regulatory Commission (FERC) required programs.  These actions are aimed at 

reducing or altering the adverse affects of the hydropower systems on salmon 

and steelhead populations.  (Note:  These mitigation programs precede the 

listings of salmon and steelhead under ESA.) 

• Harvest management programs including Pacific Salmon Commission (PSC), 

Pacific Fishery Management Council (PFMC), U.S. v Oregon, and individual 

State and tribal programs.  These programs aim to manage fish harvest through 

means such as limits on the amounts of fish that can be recreationally and 

commercially caught, fishing seasons, and bag limits.  The object is to control the 

reduction in the fish population due to fishing.  

• Federal, State and Tribal land and water management programs including those 

administered by the Forest Service, Bureau of Reclamation (BUREC), Bureau of 

Land Management (BLM), and EPA.  These programs are administered with the 

purpose of preserving the quality and integrity of the land and water in the Basin. 

• Federal, State and tribal fish and wildlife management programs are designed to 

enhance and protect fish, wildlife and their habitats. 

• U.S. Army Corps of Engineers (USACE) activities including hydropower 

operations, dredging, wetlands and protection.  These activities are implemented 

to limit and mitigate the effects of human activities and construction. 
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• Satellite monitoring of environmental conditions; and  

• County land use and permitting decisions. 

 

B.  PARTICIPANTS IN BASIN INFORMATION MANAGEMENT 
 

Various agencies and organizations contribute to the Columbia Basin resource 

management effort.  These agencies have been instrumental in developing and 

enforcing policy, organizing and conducting monitoring activities, and implementing 

programs and projects to improve the overall quality of the Columbia Basin 

environment.  Many of these agencies/organizations are working together on joint 

initiatives such as subbasin planning, salmon recovery and the BiOp, development of 

Columbia Basin TMDLs and various other initiatives. There are also cases of overlap of 

jurisdictions, lack of any specific agency in control, and potential for a lack of 

coordination and duplication of effort. Many of these agencies/organizations were 

consulted during the CBCIS Requirements Analysis.  For a list of participants in the 

requirements analysis, please see Appendix G.  For detailed information about the data 

each agency collects, please refer to the Information Inventory in Appendix H. 

 

Many government agencies are involved in salmon and steelhead recovery in the 

Columbia River Basin through the programs and initiatives discussed in the previous 

section.  The NMFS is responsible for implementing the ESA which includes evaluating 

the success of recovery efforts.  Ten additional federal agencies aid in the effort in 

various ways: 

• The USACE is responsible for providing power, navigation, flood control, and 

environmental protection through civil works projects.  The USACE operates 12 

dams on the Columbia River and its main tributary, the Snake River. 

• The BUREC manages water projects, and operates two major and 50 other 

dams in the Columbia River Basin. It is also responsible for bull trout recovery 

under ESA 

• The Bonneville Power Administration (BPA) is responsible for marketing the 

power produced by the system of dams on the Columbia River. 
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• The BLM is responsible for public lands and mineral resources in the Region. 

• The USFWS is primarily responsible for conserving fish, wildlife, and plants in the 

Columbia River Basin.  It operates hatcheries, and fish health centers in the 

Basin. 

• The USDA Forest Service manages national forests and grasslands throughout 

the United States. 

• The EPA was created “to protect human health and to safeguard the natural 

environment - air, water, and land - upon which life depends.”  EPA administers 

the CWA and other regulatory programs to ensure the conservation of natural 

resources. 

• The Natural Resource Conservation Service (NRCS) aids landowners in carrying 

out voluntary efforts for natural resource protection. 

• The U.S. Geological Survey (USGS) is responsible for conducting research on, 

and providing information about natural resources. 

• The Bureau of Indian Affairs assists Native Americans in managing such 

activities as conserving wildlife. 

 

All of these agencies are charged with carrying out their responsibilities and directives 

without endangering wildlife or the environment.  In fact, they must coordinate their 

activities so as to enhance the existing wildlife and natural environment.  The activities 

and conservation efforts of these and other agencies are discussed in detail in many 

documents, including the General Accounting Office’s report on steelhead and salmon 

(GAO, 2002). 

 

State, local and tribal agencies have primary responsibility for all fish and wildlife that 

are not ESA listed species.  In addition, more than 65 groups have been formed to 

coordinate these efforts.  As mentioned previously, the involved groups have been 

examined and reported on in detail in various documents.  In addition, the mission 

statements and activities of these entities are available on their individual web sites. 
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IV. EVALUATION OF CURRENT COLUMBIA BASIN 
INFORMATION MANAGEMENT APPROACHES 
 
A. FRUSTRATIONS SUMMARY 
 

Hundreds of projects are underway in the Columbia Basin supporting a variety of 

initiatives like the Endangered Species Act (ESA) Biological Opinion (BiOp), subbasin 

planning, total maximum daily load (TMDL) development, NPPC Fish and Wildlife 

Program, fish and wildlife management, and many others. As participating agencies 

gear up for these efforts, information access, integration, and cooperative sharing 

becomes more and more critical.  Many have expressed frustration at the disjointed 

nature of Columbia River Basin information management – an approach led by agency 

missions and program-specific objective instead of a Basinwide perspective. 

 

In the requirements analysis phase of the project, focus group participants were asked 

to identify their frustrations with the current approach to information management within 

and between agencies and organizations.  These were supplemented by critiques 

offered in the literature.  In general, several key themes emerged: 

• It is difficult to find or access relevant information resources.  Stakeholders 

are not aware of what is being done by other agencies and organizations within 

the Columbia Basin.  This stems from the lack of a forum for collaboration 

between stakeholders, and leads to disconnected and overlapping efforts. 

• Once found, resources may be incomplete, inaccurate, or of an 
incompatible format for efficient use.  Stakeholders expressed a need for 

standardization of data collection and reporting formats as well as increased 

communication to address a wider range of information needs. 

• Documentation is absent so it is difficult to ascertain information quality.  
Focus group participants expressed a desire for greater detail and 

standardization in information documentation.  Such documentation should 
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include information about information collection and reporting protocols, as well 

as quality assurance procedures. 

• The desired types of information are not available or they are out of date. 

• There is a lack of understanding of what “desired information” is – a lack of 
unified goals and/or other guidance on what key information types are. 

• There are no clear-cut information pathways to facilitate easy evaluation of 
recurring topics.  Stakeholders expressed a need for a centralized repository or 

portal from which various topics can be researched and/or analyzed. 

•     Geographic scales, units, and other topics are incompatible.  There is 

incompatibility between scales and units. There are no tools for converting one 

form of information to another.     

• Efforts are duplicated because of a lack of communication and 
coordination.  Stakeholders are unaware of the ongoing efforts of other 

agencies and organizations. 

• Many data collecting agencies lack data management capabilities.  Data are 

collected and used for agency purposes, but there is often little incentive or 

capability to disseminate them more widely.  Much of the data from field agencies 

are not available on the Web. 

 

More details on these frustrations and related topics are offered in the following sections 

of this chapter: 

• User Critiques:  Provides results and discussion of frustrations expressed by 

participants in the requirements analysis, supplemented with findings from the 

literature. 

• Questionnaire Analysis:  Presents the results and summary of findings from the 

comprehensive requirements analysis questionnaire. 

• World Wide Web (WWW) Search Evaluation:  Evaluates the efficacy of current 

Columbia Basin information systems in meeting user WWW search requests. 

• Data Center Evaluation:  Addresses the efficacy of existing Columbia Basin data 

centers in meeting selected information management objectives. 
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• Data/Information Inventory:  Introduces the preliminary Basinwide 

data/information inventory initiated as part of the requirements analysis. 

• All-H Information Needs and Resources:  Begins to assemble available data sets 

according to the H-categories. 

 

B. USER CRITIQUES 

Results from the Literature 
 

In trying to understand current conditions, frustrations, and challenges with information 

management in the Columbia River Basin, Science Applications International 

Corporation (SAIC) reviewed several papers.  We were charged with paying particular 

attention to the Independent Scientific Review Panel (ISRP) (2000) evaluation report of 

databases funded through the Columbia River Fish and Wildlife Program (CBFWA). 

 

Many of these papers conducted a thorough review of existing systems and 

documented frustrations.  The list of papers consulted is presented below.  Details from 

the ISRP report are summarized as Exhibit 4.  Other frustration summaries are collated 

in Appendix I. 

 
Exhibit 4.  Details from the ISRP (2000) Report 

Independent Scientific Review Panel.  2000.  Review of Databases Funded 
through the Columbia River Basin Fish and Wildlife Program.  ISRP 2000-3. 
“The database projects do not supply the region with the information needed to plan and 
manage the Columbia River ecosystem (p. 3).” 
 
Primarily this is a failure of the region to “collect the needed data” (e.g., crucial 
quantities not measured, some measured haphazardly and inconsistently, and/or that 
which is measured is not compiled in any of the central data bases) (p. 3). 
 
“No organization presently is taking responsibility for comprehensive design of data 
collection in the basin (p. 3).”  
 
Data access centers find that users are requesting data that are not collected or 
compiled.  Inconsistent protocols used in collection limits data use. 
 
“The region has not developed forward-looking monitoring programs designed to 
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Exhibit 4.  Details from the ISRP (2000) Report 

address questions that may arise in the future (p. 3).” 
 
“The Columbia River Basin does not yet have standardized methods and this makes 
access to data more complex (p. 5).” 
 
“Further, data archive sites do not currently provide all necessary metadata for their 
primary data (p. 5).” 
 
“No overall assessment of specific data needs has been done, nor has there even been 
a systematic data inventory (6).” 
 
“Most data sets exist because of unique historical events and independent programs (p. 
6).” 
 
This report is very critical of a lack of a coordinated basinwide design, and lack of a 
leadership organization to take responsibility for such a thing.  They also question 
whether there are any organizations with broad enough authority to take command of 
basinwide implementation.  They say that implementation “might well require a new 
cooperative venture among several organizations.” 
 
They point out that there is a lack of standardized methods for collecting data and 
defining responses among the basin states, tribes and feds (p.10). 
 
“In the past, methods have been independently selected at different points in time by 
field personnel or others intimately involved with collection of the data (p.10).”  
 
They recommend that the Council play a “top-down” role to make this happen. 
“The long-term value of the databases we have examined is severely limited by 
inattention, in a least some cases, to the importance and nature of metadata (p.12).” 
 
 

Results From The Requirements Analysis 
 

An important step in  developing an integrated information management system is 

understanding user needs.  Every need for information and system features, and 

functions is likely born out of a frustration - frustrations with accessing data, coordinating 

information management, lack of data and data quality, among others.  Frustrations 

expressed by users in the requirements analysis are listed in Exhibit 5.  A discussion of 

these frustrations follows below: 
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Exhibit 5.  Frustrations Identified During the Requirements Analysis4  
Data Coordination Issues 

Difficulty in developing standards. 
Lack of understanding on the part of data producers for the likely multiple, differing uses 
for that data. 
Multiple efforts, multiple standards, localized projects or individualized efforts 
Regional needs may not match developers’ needs (local level). 
Developers lose control of their data, databases, etc. 
Too much emphasis on scientist or technical manager vs. seeking out decision makers.  
Different levels of users have different uses for data/different data needs. 
Lack of coordination within workgroups/agencies/community in general. 
Developers don’t want to change their systems.  Systems are designed so that they 
can’t change. 
Integration of data is difficult. 
Duplication of efforts. 
Information that other agencies have is unknown. 
Information distribution structure is political. 
Lack of integration 
Lack of standardization of data 
Multitude of ad hoc and nonintegrated data sources with different answers and too long
No way to find what data are available 
Lack of established policies, protocols, and standards at agency level 
Crisis reporting mode and uncoordinated efforts resulting in technological fixes without 
a clear plan 
How to provide consistency in region between subbasin planning efforts 
Compartmentalized thinking; users/producers not linked; monitoring without evaluation; 
research and monitoring not well linked; managers move forward with limited 
knowledge.  Big picture view lacking 
Difficulty linking proposals. 
Lack of regional direction/coordination 
Lack of standardization across projects vs. agency level 
Poor connection between policy and data 
Lack of understanding about what managing information means 
Changing priorities and directives 
Wrong or insufficient data being collected 
Decisions driven by money and politics instead of by science and data 
Size of the basin effects modeling approaches 
Conflicting science and messages; "lying with statistics" 
Lack of follow-through on money spent on mitigation efforts 
Lack of agreement on what the problems are 
                                                           
4 These comments were extracted directly from the Focus Groups notes and represent participant’s exact, unedited, 
words. 
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Exhibit 5.  Frustrations Identified During the Requirements Analysis4  
At present, there are two or three agencies pushing data management.  They need to 
coordinate 
Lack of trust between players 
Lack of requirements until recently in even asking to get data back 
The Power Act has snowballed - too big 
Information management is political 
Data Accessibility Issues 
Data in disparate locations. 
Getting results of research out and available in an easily accessible manner.  Data is 
not packaged for easy retrieval and analysis for users. 
Lack of timely data 
Difficulty finding information on other WWW sites.  Confusing/illogical organization of 
sites. 
Web sites are developed by web masters, and information is not logically accessible. 
Data synthesized by different entities is not done in a timely manner. 
Lack of network infrastructure. 
Lack of accessibility 
Lack of current information 
Inconsistency in data reporting methods 
Little information on effectiveness of projects 
Information is lost over time 
Obtaining current and consistent information from a single source is not possible 
Difficult to find related information without having to search in multiple places 
In the case of universities, no one gets data until it is published 
Can't access some information at all, or it is already processed per "politics" 
Local governments charge for data. 
Resource Issues 
Inadequate resource allocation for information management. 
Different funding cycles.  State, federal, etc. 
Biological and natural resource needs are often overlooked compared to the business 
side of data management, especially if buried in an IT program. 
Mandates vs. incentives - incentives will make it easier for personnel to continue to do 
their jobs as well as information management activities. 
Lack of resources for internal data management. 
Impossible to meet deadlines 
Lack of education about information management 
Loss of knowledge and changing approaches due to changing staff; ineffective transfer 
of knowledge 
Lack of recognition of importance of good data (re. funding shortfalls) 
Lack of funding support within agency for information management 
Moving Software/Hardware toward real time data (keeping current with technology to 
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Exhibit 5.  Frustrations Identified During the Requirements Analysis4  
best support user) 
Projects funded only for specific reasons - stovepiping of information. 
Participation Issues 
Concern of having information investments being disrupted by lack of participation. 
People will not “play” if cannot see utility to them. 
Lack of involvement (“it’s not my job”). 
Cynicism that something like this could work creates resistance. 
Lack of legislative support 
Lack of staff support (sheer numbers and attitudes) for information management 
Lack of user feedback 
Council has a lack of "power" 
Data Sharing Issues 
Differing priorities amongst partnering agencies with regard to developing shared data 
sets. 
Proprietary nature of data makes it inaccessible. 
Confidentiality as an impediment to sharing. 
Mid-level Federal (and other) managers who refuse to share historical/current data 
Some researchers may not want to share their information for fear it might be misused - 
data security issues 
Data sensitivity 
Data Use Issues 
Data in various forms, making it difficult to use. 
How do I interpret certain types of data? 
Difficulty in using paper-based information. 
Difficulty synthesizing information 
Data are in non-electronic format 
Data can be misinterpreted 
StreamNet has not been used effectively 
Standardization of data analysis techniques and tools 
Geospatial Data Issues 
Geospatial component of data/information is not taken into account in database design.
Difficult to put data into spatial format. 
Ground-truthing of geospatial information. 
Perception of a difference between spatial and other types of data. 
GIS is often considered separate. 
Data Quality Issues 
Validation of data quality 
Source of data is unknown. 
Quality, accuracy and timeliness is at best uncertain 
Users may not be aware of changes made to data/data set. 
Data Documentation Issues 
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Exhibit 5.  Frustrations Identified During the Requirements Analysis4  
Lack of documentation 
Lack of good metadata 
Data Security Issues 
Misuse/unauthorized changing of information. 
Using database for uses other than designed for 
Data security 
 

Data Coordination Issues 
 

The type of frustration most often described by focus group participants has to do with 

data coordination issues.  Each entity or organization has its own mandates and 

initiatives which drive their need for information.  As a result of a lack of coordination 

and communication between them, these entities have developed their own methods, 

standards, and systems for data collection, analysis, and storage.  Some entities may 

not even be aware of other sources of information, because communication and 

coordination is not a routine occurrence.  This leads to a duplication of efforts and  

missed collaboration opportunities. 

 

A lack of data standards was mentioned more than once as an obstacle to data 

coordination.  Varying procedures between organizations for data collection, analysis, 

interpretation, and storage, makes it difficult for them to use each other’s data.  In 

addition, data that is stored in different formats and/or locations can be difficult to 

integrate. 

 

Another problem mentioned is the lack of understanding on the part of those who 

generate data about how the data could ultimately be used.  This may be because data 

producers may not know about all of the possible uses for their data, or their focus is on 

only their own responsibilities and need for data, since their agency mission may have 

no mandate for providing data for wider use.  This is further exacerbated by the fact that 

information needs may differ between various organizations (federal vs. state vs. 

regional, etc.).  Some participants stated that they thought too much emphasis is placed 
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on the opinions and advice of scientists and/or technical managers rather than that of 

decision-makers. 

 

Several frustrations were expressed about how data systems are developed.  

Sometimes coordination is difficult because developers are afraid of losing control over 

their systems and information.  Sometimes these fears are justified, because 

information can be used improperly, and system integrity can be compromised if not 

handled properly. 

 

Another obstacle to coordination noted by focus group participants is the political 

atmosphere of the Columbia River Basin.  Participants expressed a feeling that politics 

within the Basin place information management and distribution emphasis in the wrong 

place. 

Data Accessibility Issues 
 

Many focus group participants expressed a frustration regarding the difficulty in 

acquiring the information they need.  One obstacle to acquiring information is that it is 

stored in different and disparate locations.  At the very least, this adds several steps to 

the data acquisition process.  Data may not be in a logically accessible location, but, 

even if a user knows where to find the data, it may not be packaged in an easily 

accessible form. 

 

Data accessibility is not necessarily just an issue between agencies, but can also be an 

obstacle within agencies, if there is a lack of an information management infrastructure. 

 

Additionally, data produced by research efforts may not be synthesized and made 

available in a timely manner.  Another potential obstacle is that a fee may be assessed 

for the use of certain datasets and databases. 

 

Participants also cite a frustration at the lack of legislative support for information 

sharing and coordination.  Also expressed was a frustration at the lack of power 
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possessed by the Northwest Power Planning Council (NPPC) to compel stakeholders to 

participate in information sharing activities. 

Resource Issues 
 

Participants expressed a frustration at the lack of adequate funding for their information 

collection and management needs.  Some stated that this could be due to something as 

simple as a lack of coordination between funding cycles for federal, state, and other 

agencies.  Also cited was an impression that biological and natural resource needs are 

given lower priority than the “business” aspects of information management. 

 

Frustrations were also expressed about the “stovepiping” of information, and the fact 

that only specific interests may be funded.  Stovepiping refers to the practice of 

allocating resources for or implementing isolated projects or initiatives without regard for 

the larger picture.  In addition, it was pointed out that personnel already have a full-time 

job to do.  Mandating information management will make it difficult for many to devote 

time to information management.  Instead, it was suggested that incentives be used 

instead of mandates to ease the burden. 

Participation Issues 
 

An integrated information management system is useless if it isn’t used.  Several focus 

group participants stated a fear that CBCIS might not be used to its fullest advantage.  

Some are concerned that some stakeholders won’t see the utility of CBCIS, and will 

therefore be reluctant to share their information, or use the system.  Others cite a 

concern that this lack of participation will disrupt funding resources. 

Data Sharing Issues 
 

Several obstacles were mentioned by participants in regards to data sharing.  One 

obstacle might be that entities would be reluctant to part with sensitive or proprietary 

information.  In addition, even if organizations agree to share data and information, they 

may disagree on how this will occur. 
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Geospatial Data Issues 
 

Another concern expressed by participants is that geospatial data may not be handled 

properly, or may be ignored entirely.  The geospatial component of the data is often 

seen as being separate, or removed from other types of data, and may not be 

adequately represented. 

Data Use Issues 
 

Even if agreements are made for the sharing of information, it may not be so easily 

used.  Information, if available to users, may be in incompatible or difficult to use 

formats.  Some information may be paper-based instead of electronic, making things all 

the more difficult.  This goes back to a lack of standardization and/or lack of data 

management programs within and between agencies.  In addition, users may not know 

how to interpret or analyze the information once they’ve gained access to it.  Some 

participants expressed a need for standardization in data analysis techniques and tools. 

Data Quality Issues 
 

A large concern for focus group participants is the quality and validity of the information 

they acquire.  Participants need to be aware of the level of quality of data before they 

can use it.  Part of this problem is not knowing where the data came from in the first 

place.  In addition, any changes to the data need to be made known to those who use it. 

Data Security Issues 
 

A large concern in developing an information management system is ensuring that the 

system and the data within the system are secure.  Assurances need to be made that 

information is only available to those with permission to use or modify it.  Security 

protocols need to be developed for this purpose to ensure that information is not 

misused or altered without authorization. 
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Data Documentation Issues 
 

A lack of reliable documentation is another frustration expressed.  Focus group 

participants expressed a need for better metadata and other forms of documentation to 

accompany the data.  This feeds into issues of data quality as well.  Proper 

documentation will let users know if the quality of the data is adequate for their 

purposes. 

 

C.  QUESTIONNAIRE RESULTS 
 

Questionnaire Summary 
 
The following is a summary of the key questionnaire results: 

• Limited response rate; missing some key entities.  Approximately 120 long 

questionnaires distributed to focus group participants and their contacts, 34 

responses were received.  Some of these responses covered whole agencies, so 

multiple potential respondents were covered under a single agency response.  

Nine federal agencies, four state agencies (one from each Basin state), three 

data centers, two regional groups, and two additional groups (Northwest Habitat 

Institute and Lower Columbia River Estuary Project) were represented in the long 

questionnaires.  Details on all questionnaire responses are provided in Appendix 

L. 

• Predominance of federal agency respondents.  An overwhelming percentage 

of respondents (62%) represent Federal agencies.  Additionally, 18% represent 

state agencies, and 15% represent each of fish and wildlife agencies and data 

interest groups. 

• Information organization and management policies exist at most 
respondent organizations (77%). 

• Information management standards are not unified toward a Basinwide 
perspective.  More than half of respondents lack data management policies 
or have incomplete ones 
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- Only half (52%) have an internal metadata policy, with most complying with 

FGDC standards. 

- 48% have information standards. 

- 23% have a data dictionary. 

- 16% and 36% of those answering report having information collection and 

reporting standards respectively. 

• Information groups and contacts exist at most respondent organizations.  
Of those answering, 72% have a specific information management point of 

contact, and 80% have a specific group for information management within their 

organization. 

• Only “medium” investment in information management.  Most respondents 

(58% to 68%) rate their organization’s investments as “medium”. 

• Varying missions with emphasis on habitat.  74% were classified as 

pertaining to habitat; 50% to hatcheries, 47% to harvest, and 24% to hydropower. 

• Information collection efforts weighted heavily toward fish.  The majority of 

respondents who answered this question collect information regarding fish 

(90%).  67% and 63% collect information on water quality and water quantity 

respectively.  The rest break down as follows:  habitat, 60%; physical 

characteristics, 57%; hydrological characteristics, 57%; land use and ownership, 

53%; wildlife, 37%; and other, 43%. 

• Public information scores lowest use for information use.  Only 54% stated 

their information was used for public information and outreach. 

• Electronic information collection already popular; hard copy still used.  Of 

those responding, 83% collect information in some form of hard copy format: 

93% acquire information through electronic means. 

• State and federal information dominates.  Respondents describe as the 

source of their information (both hard copy and electronic):  state and federal 

agencies (83% each), self generated (69%). 

• Data conversion occurs, primarily into database (54%) and spatial (38%) 
formats.  Preferred formats in which to acquire information were database (67%) 

and spatial data (59%). 
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• Quality assurance important to most.  Most respondents (86%) perform some 

sort of quality assurance (QA) analysis on the data they acquire.  92% perform 

some sort of QA analysis on the information that they generate. 

• Information gaps exist.  Almost all respondents (96%) report having gaps in the 

data they generate.  83% of respondents said they were not able to find the kinds 

of information they use, including:  vegetation data, tributary harvest data, water 

use information, hydrosystem data, redd counts, and hatchery returns.  Many 

respondents expressed a frustration at knowing that the information they need is 

“out there”, but being unable to access it. 

• Varying geographic coordinates in use.  Of those answering, 48% use 

latitude/longitude, 30% use state plane, 22% use UTM, 22% use LLID, 15% use 

township/range/section, and 48% use some other coordinate system. 

• Electronic information distribution under utilized.  Of the 92% that make their 

information available, 58% make their information available via download 50% 

via CD, 46% via mail, 46% via hard copy, 23% via floppy disk, and 42% via some 

other means. 

• Windows operating systems and software prevail.  By far, most respondents 

use Windows 2000 (74%).  Most (79%) report using MS Access as their 

database software.  47% use ESRI and/or some other form of GIS software, with 

a strong preference for ESRI products.  76% report using Microsoft Excel as their 

spreadsheet application. 

• Capacity to support middleware applications has room to grow.  50% of 

respondents have some type of middleware capacity, including ASP (29%), Cold 

Fusion (21%), and other middleware (29%). 

• Most respondents use Commercial-off-the-Shelf products, although a few 

programmers are developing their own applications. 

• All respondents have Internet connection, most high speed.  21% use 

dialup. 

• All respondents have email capabilities; 90% host their own www sites. 
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Questionnaire Results 
 

As a supplement to the focus groups and other  research methods employed during the 

requirements analysis, the research team distributed electronically, an extensive 

evaluation and user needs assessment.  Participants were asked to complete the 

assessment (or “long questionnaire”) and return it for analysis to the research team.  

Participants were also encouraged to collaborate with other members of their 

organizations in completing the long questionnaire, to ensure a more complete picture 

of the overall needs and capabilities of the stakeholders in the Columbia River Basin.  

The research team also encouraged participants to forward the long questionnaire to 

anyone else whose input might be useful to the requirements analysis. 

 

Of the approximately 120 long questionnaires distributed, 34 responses were received.  

Of these, seven were identified as agency-wide (as opposed to individual) responses.  If 

not specifically identified as an agency-wide response, each long questionnaire was 

assumed to be an individual response.  Since it is uncertain as to how many personnel 

are covered under each response, the questionnaires were given equal weight in the 

analysis. 

 

In addition to the long questionnaire, a short questionnaire was made available on the 

NPPC’s web site.  This questionnaire was more general in nature than the long 

questionnaire.  Thirty-eight responses were received.  A copy of both the long and short 

questionnaires can be found in Appendices J and K respectively. 

 

Both questionnaires were analyzed quantitatively where possible, with a supplemental 

qualitative analysis based on respondents’ comments.  Respondents were encouraged 

to comment on all portions of the questionnaire through the use of a “comments 

column”.  The results of the analysis are detailed below. 
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Overarching Comments For All Questions and Sections of the Questionnaire 
 

For multiple-choice questions, respondents were instructed to “check all that apply”.  

Therefore, percentages given for responses to these questions will not necessarily add 

up to 100%.  However, these percentages can still be used to gain a relative idea of 

their occurrence and importance. 

 

Not all portions of the questionnaire(s) were applicable to all individuals and agencies.  

In this case, respondents either identified the question as such in the comments 

column, or left it blank.  Wherever a question was left blank, it was assumed to be not 

applicable to the particular respondent, and was noted as such in the corresponding 

template.  For each potential answer, percentages are given for:  1) the percentage of 

total respondents checking this answer; 2) the percentage of total respondents not 

answering the question; and 3) the percentage of those answering the question that 

checked this answer. 

Long and Short Questionnaire Respondents 
 

Table 1 in Appendix L lists the long and short questionnaire respondents, their job titles, 

organization, contact information, and stakeholder affiliation.  This corresponds to the 

first part of Section I of the long questionnaire and the first portion of the short 

questionnaire. 

 

As shown in Table 1 of Appendix L, of the long questionnaire respondents, an 

overwhelming 62% represent Federal agencies.  Additionally, 18% represent state 

agencies, and 15% represent each of fish and wildlife agencies and data interest 

groups.  This demonstrates a large bias towards government (especially federal) 

agencies.  Other stakeholder types not largely represented are academia, international 

agencies, industry, environmental and civic groups and the general public. 
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The short questionnaire respondents are more evenly distributed among the various 

stakeholder types.  Again,  federal and state agencies are more highly represented than 

others. 

Information Management Approaches and Policies 
 

Table 2 in Appendix L lists the quantifiable results of the middle part of Section I of the 

long questionnaire.  This portion of the questionnaire pertains to information 

management policies and procedures.  77% of those responding to the question (59% 

of total respondents) reported having an information organization and management 

policy in place.  For example, the U.S. Bureau of Reclamation (BUREC) is subject to 

applicable federal IT laws and policies.  The NOAA (including the National Marine 

Fisheries Service (NMFS) and the Northwest Fisheries Science Center (NWFSC)), has 

a Regional Information Technology Coordination working group.  In addition, NMFS has 

instituted a decision-making board called the National Information Management Board 

(NIMB).  StreamNet respondents pointed out that by it’s very nature as an information 

repository/library, it has  information organization and management.  Some agencies 

and organizations have information management policies which differ depending on the 

type of information in question.  Others are currently developing policies. 

 

52% of those responding to the next question say they have an internal metadata 

policy.  Most of those responding to this question further elaborated that their policy is to 

comply with FGDC standards with regards to metadata.  Others use the Machine 

Readable Cataloging (MARC) standard.  Yet others have specific policies for spatial as 

opposed non-spatial data.  For example, BUREC complies with an Executive Order in 

their policy regarding metadata for spatial data. 

 

The third question covered under Table 2 in Appendix L has to do with information 

standards.  48% of those answering this question reported having some type of policy 

for information standards.  Of these, many mentioned having standards pertaining to 

specific data sources, data types, and/or databases (STORET or AIRS, for example).  

Others mentioned having policies within certain departments for information standards.  
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StreamNet has a formalized policy defined in the StreamNet Data Exchange Format 

(DEF) document available at:  http://www.streamnet.org/onlinedata/data_develop.html#. 

 

Only 23% of those answering the next question have a data dictionary.  Some 

respondents report having a specific data dictionary and data standards for specific 

applications, projects, or locations.  The Fish Passage Center (FPC) has a data 

dictionary which has been developed over the past 15 years.  Information about FPC’s 

data dictionary and additional data standards can be accessed at: 

 

http://www.fpc.org/fpc_docs/procedure_manual/procedures2002.doc, 

ftp://ftp.fpc.org/fpc32/2002SmoltMonitoring3.31.doc, and 

ftp://ftp.fpc.org/gbtprogram/GBTMonProto2002v2.doc. 

 

StreamNet respondents report that their Data Exchange Format (DEF) applies to 

finalized data.  However, in-progress data is subject to the standards of the contributing 

entity.  In other words, StreamNet receives data, and then must convert it to comply with 

their own DEF standard. 

 

Only 16% and 36% of those answering report having information collection and 

reporting standards respectively.  Of these, some reported having collection and 

reporting standards for only some processes or applications.  For some applications, 

such as the Smolt Monitoring Program, information is collected automatically and 

remotely.  Others report having organization-wide standards. 

Organization Information Investment 
 

The third portion of Section I deals with organizational investments in information 

management.  As shown in Table 3 of Appendix L, the first three questions in this 

portion of the questionnaire have to do with information management personnel within 

the respondent’s agency.  Of those answering, 72% have a specific information 

management point of contact, and 80% have a specific group for information 
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management within their organization.  Respondents report having between zero and 

several hundred information specialists within their organization. 

 

The next three questions are a bit different, in that they deal with the opinions of the 

respondents.  Respondents were asked to rate (low, medium, or high) the level of their 

organization’s investment in information management technology, staff training and 

skills, and information management budget.  Most respondents (58% to 68%) rate their 

organization’s investments in each of these as “medium”. 

 

In addition to the questions displayed in Table 3 of Appendix L, several questions of a 

qualitative nature were asked in regards to how information is tracked and stored within 

the respondents’ agencies.  Many track their data using the metadata and 

corresponding standards described in the previous discussion on “Information 

Management Approaches and Policies”.  Most respondents store their information on 

established organization-wide servers and in databases and data warehouses.  Many 

have hard copy print-outs of their information in the form of reports and spreadsheets, 

however, this is not described as the primary method of storing information. 

Mission Statement 
 

Section II of the long questionnaire deals with the mission statement of the respondent’s 

organization and how their day-to-day activities support that mission.  Table 4 in 

Appendix L attempts to categorize these mission statements in terms of the “Four Hs”:  

hydropower, habitat, hatcheries, and harvest.  Please note that respondents did not 

classify their own mission statements as pertaining to any of these categories.  This was 

done after the responses were received, in an attempt to categorize organizational 

goals and objectives.  Many mission statements were categorized into more than one 

category.  74% were classified as pertaining to habitat; 50% to hatcheries, 47% to 

harvest, and 24% to hydropower. 
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Inventory of Data and Information Input and Description - Gathered Information 
 

Section III of the long questionnaire attempts to draw out information on data gathered 

by the respondent’s organization.  This includes the subject of the data/information, its 

uses, and method of acquisition.  The first question asks about the subject of the 

information.  As shown in Table 5 of Appendix L, the majority of respondents who 

answered this question collect information regarding fish (90%).  67% and 63% collect 

information on water quality and water quantity respectively.  The rest break down as 

follows:  habitat, 60%; physical characteristics, 57%; hydrological characteristics, 57%; 

land use and ownership, 53%; wildlife, 37%; and other, 43%.  Other subjects reported 

include real-time meteorological data, recreation, archaeology, fire management, 

resources management, tribal fisheries, macroinvertebrates, algae, isotopes, and 

National Map data themes. 

 

Most of the respondents answering this portion of the questionnaire reported that the 

information they gather is used to assess problems and to define and track 

management objectives (92% each).  Other respondents use their information as 

follows:  for developing policy (79%), to track thresholds and other indicators (75%), for 

monitoring environmental conditions (75%), to fulfill regulatory requirements (71%), to 

monitor program performance (67%), to perform public outreach and communication 

(54%), and for other purposes (33%).  These other uses mentioned include project 

planning and prioritization, to provide information to Congress and State governments, 

scientific research, maintaining official records of decisions, to pass the information on 

and make it available to a broader range of users, implementation of the National Map, 

and to support homeland security efforts. 

 

Information is gathered by respondents and their organizations in a variety of ways, 

both in hard copy and electronic formats.  Of those responding, 83% collect information 

in some form of hard copy format:  68% collect reports, 54% collect hard copy 

spreadsheets, 50% utilize field forms, and 54% collect some other form of hard copy 

format.  Other hard copy forms noted include maps, specimens, photographs, field 
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notes, books, journals, catch record cards, oral information from meetings and phone 

calls, letters, and memos. 

 

Of those responding, 93% acquire information through electronic means.  Methods of 

acquiring information in electronic format include:  internet downloads (80%), database 

queries (77%), reports (67%), FTP transfer (63%), web queries (63%), self generated 

(57%), and other means (30%).  Other means include CDs, tapes, email, from field data 

recorders, digital cameras, satellite photographs, radio telemetry signals, electronic data 

entry forms, and network data sharing.  This electronic information is received in a 

variety of formats including:  databases (76%), spreadsheets (69%), word processor 

documents (62%), ASCII files (59%), PDF (52%), spatial (52%), and other electronic 

format (24%).  This “other electronic format” category is comprised of:  hexadecimal, 

Remote Site Data Entry, electronic journals and XML. 

 

Respondents describe as the source of their information (both hard copy and 

electronic):  state and federal agencies (83% each), self generated (69%), local sources 

(45%), and private sources (38%).  69% list other sources for information such as 

watershed groups, academia and other research institutes, advisory boards, focus 

groups, tribal agencies, contract biologists, and non-profit groups. 

 

Information is received in many different forms, and may require conversion to a more 

convenient format.  Of those answering, 54% convert acquired information to database 

format, 38% to spatial, 31% to spreadsheet, 27% to ASCII, 19% to PDF, 19% to word 

processor, 15% convert their information to some other format, and 35% perform no 

conversion. 

 

When asked about the ideal format in which to acquire information, 67% of respondents 

replied database, spatial data (59%), spreadsheet (44%), ASCII (30%), PDF (22%), 

word processor (11%), and other format (22%).  Other formats mentioned include 

hexadecimal, XML, CSV, miscellaneous database formats. 
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In this section of the questionnaire, respondents were also asked to qualitatively identify 

any specific geographic area covered by the information they gather.  Answers included 

the various States and portions of Canada in which the Columbia River Basin is located, 

habitats of specific species, dams and hydroelectric systems, and Puget Sound. 

 

Respondents were also asked to qualitatively identify the biggest obstacles they 

frequently encounter in obtaining their data.  Responses include a lack of automation, 

lack of documentation, difficulty in finding the information needed, poor data quality, not 

knowing who is doing what work and where, lack of metadata, lack of data/information 

sharing, data that is provided in incompatible formats, not knowing what information is 

available, budgetary constraints, lack of time, old information in formats that are 

incompatible with new technology, lack of georeferencing of data, and not knowing who 

to contact with questions about the data. 

Updating and Documentation Procedures for Information Gathered 
 

The latter portion of Section III pertains to questions about quality assurance and 

documentation procedures.  Of those responding, 86% perform some sort of quality 

assurance (QA) analysis on the data they acquire (please see Table 6 in Appendix L).  

Of those that do, 28% update their information daily, 31% monthly, 10% every six 

months, 24% weekly, 34% annually, and 52% follow some other schedule.  7% report 

that they do not update their information on a regular basis.  Of those respondents 

answering, 7% say they inventory the information they acquire monthly, 4% weekly, 

18% annually, and 61% on some other schedule. 

 

Respondents were also asked if they had information needs that were not being 

adequately met.  They were then asked to qualitatively describe these needs.  Of those 

responding, 83% said yes.  The qualitative responses to this question included:  

vegetation data, tributary harvest data, water use information, hydrosystem data, redd 

counts, and hatchery returns.  Many respondents expressed a frustration at knowing 

that the information they need is “out there”, but being unable to access it. 
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Products and Output Generated 
 

Section IV of the long questionnaire deals with information that is generated by 

respondents and their agencies.  In the first part of Section IV, respondents are asked 

about the types of information that they generate, and how the information is distributed.  

Of those answering, 71% generate processed data, 71% generate analyzed data, 58% 

generate highly summarized data, 58% generate public information, 54% generate 

research and management documents, and 46% generate raw data (please see Table 

7 in Appendix L). 

 

The subjects covered by the information generated include:  fish (83%), habitat (52%), 

water quality (48%), water quantity (45%), hydrologic characteristics (41%), physical 

characteristics (38%), wildlife (34%), land use and ownership (28%), and other subjects 

(38%). 

 

Respondents were asked to identify the coordinate system used to represent 

geographic features.  Of those answering, 48% use latitude/longitude, 30% use state 

plane, 22% use UTM, 22% use LLID, 15% use township/range/section, and 48% use 

some other coordinate system. 

 

Respondents were also asked how often their information was being generated.  44% of 

those answering generate their data on an annual basis, by far the largest percentage, 

save for those 44% generating information on some “other’ schedule.  Of those 

answering, 63% distribute their information via email, 50% via CD, 50% via FTP, 42% 

via mail, 17% via floppy disk, and 29% via some other means.  The formats in which 

information is distributed includes:  text files (71%), hard copy (68%), spreadsheet 

(61%), GIS (57%), database (54%), and some other format (29%). 

 

For additional information about the types, content, and availability of data being 

generated, please consult the Information Inventory in Appendix H. 
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QA/Documentation Procedures for Information Generated 
 

The latter portion of Section IV of the long questionnaire deals with QA and 

documentation for information generated by respondents and their organizations.  Of 

those responding, 92% perform some sort of QA analysis on the information that they 

generate.  Almost all respondents (96%) report having gaps in their data.  Of the 92% 

that make their information available, 58% make their information available via 

download 50% via CD, 46% via mail, 46% via hard copy, 23% via floppy disk, and 42% 

via some other means (please see Table 8 in Appendix L).  Of the 82% of those having 

metadata for their information, 72% comply with FGDC standards. 

 

For further information regarding the information gathered by respondents and their 

organizations, please see the Information Inventory in Appendix H. 

Operating Systems 
 

The next several sections of the long questionnaire deal with the technology capabilities 

of respondents and their organizations.  It is important, when developing an information 

management system such as CBCIS, to take into account the technology limitations of 

potential users. 

 

Section V of the long questionnaire attempts to inventory the type of software employed 

by respondents and their organizations.  Respondents were accordingly asked what 

operating system(s) they use.  By far, most use Windows 2000 (74%).  Other Windows 

operating systems in use include:  Windows NT (24%), Windows XP (21%), Windows 

98 (18%), Windows 95 (15%), and other (3%).  Non-Windows operating systems in use 

include:  Unix (41%), Mac OS (12%), Linux (12%), and other operating systems (6%) 

(see Table 9 in Appendix L). 
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Database Storage and Software Types 
 

Table 10 in Appendix L continues with the results of Section V.  Most respondents 

(79%) report using MS Access as their database software.  47% use ESRI and/or some 

other form of GIS software.  Others use Oracle (32%), SDE (32%), SQL Server (26%), 

Sybase (6%), FoxPro (6%), File Maker Pro (6%), Ingress (3%), and other database 

software (18%).  Quattro Pro, Textworks, Paradox, and SAS are the other database 

systems reported. 

 

In addition to database software, respondents use spreadsheet software, GIS software, 

and web browsers.  76% report using Microsoft Excel as their spreadsheet application.  

Of those who use GIS software, 68% use ArcView, 47% use ArcInfo, 32% use SDE, 

32% use ARCIMS, 6% use MapInfo, and 3% use some other GIS software.  Web 

browsers used by respondents and their organizations include:  Microsoft Internet 

Explorer (85%), Netscape Navigator (61%), and other web browsers. 

Hardware 
 

Section VI of the long questionnaire attempts to inventory the hardware used for 

information storage.  90% of those responding use a server, 73% use hard drives, 67% 

use CD ROMs, 50% use zip disks, and 27% use some other form of information 

storage.  These other forms of storage include tapes, RAID systems, DVDs, portable 

hard drives, and SCSI drives (please see Table 11 in Appendix L).  Hard drive and RAM 

space ranged from 18GB to 1TB and 128MB to 4GB respectively. 

Middleware and Programming Languages 
 

50% of respondents have some type of middleware or programming language, including 

ASP (29%), Cold Fusion (21%), and other middleware (29%).  Other middleware in use 

includes Brio, Citrix, Visual Basic, .NET, Visual C++, Visual C#, FoxPro, Java, Oracle, 

JSP, CF, XALAN, ODBC, JDBC and ESRI SDE.  One respondent reported that they 

write their own middleware. 
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Telecommunications Capabilities 
 

Section VII of the long questionnaire attempts to determine the types of 

telecommunications technology in use by respondents and their organizations.  Of 

those with network access, 59% utilize a T1 line, 45% use a LAN, 21% use dialup, 17% 

use DSL, 7% use each of ISDN and a T3 line, and 7% use some other form of access 

(please see Table 12 in Appendix L). 

 

Other telecommunications utilized by respondents and their organizations include email 

(100%), internet access (97%), intranet (91%), FTP (81%), news groups (25%), internet 

chat (19%), Z39.50 (6%), and other telecommunications types (9%) including 

NetMeeting, and User Forum. 

 

Respondents and their organizations host the following:  websites (90%), online 

databases (61%), news groups (6%), and other (10%) including mail servers and FTP 

servers. 

Desired Information Management Features/Functions 
 

Section VIII of the long questionnaire provides respondents with the opportunity to list 

features and functions that would be helpful to them in acquiring and analyzing 

information.  As shown in Table 13 of Appendix L, 61% of those responding said that 

models and analytical tools would be useful to them. 

 

Respondents were also asked to choose, from a list of other potential features, the 

three that would be the most useful to them.  However, many respondents chose more 

than three features.  Of those responding, 68% chose instant query results, 54% chose 

reports and data in GIS, 50% chose each of data downloads in CSV/ASCII, databases 

that can display in chart and graph format, real time updates, and dynamically 

generated maps, 36% chose tools running models for instant results, and 14% said 

some other feature would be most useful to them. 
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Of those responding, 35% reported that they are planning hardware changes in the 

future, 40% are planning software changes, and 19% are planning telecommunications 

changes.  Finally, 80% of those responding said that a data entry template would be 

useful to them. 

Short Questionnaire Results 
 

The short questionnaire is not nearly as extensive as the long questionnaire, however, it 

identifies individuals who might be future sources of data and information.  This 

questionnaire is available for completion on the Northwest Power Planning Council’s 

web site.  As of January 25, 2003, 38 responses have been received, the results of 

which can be found in Table 14 of Appendix L. 

 

Of those respondents who create data/information, 68% create research and 

management documents, 61% generate highly summarized information, 58% generate 

analyzed data, 55% create processed data, 55% create public information, and 45% 

create raw data.  Of those who use information, 86% use processed data, 86% use 

research and management documents, 81% use analyzed data, 78% use raw data, 

75% use highly summarized information, and 75% use public information. 

 

All respondents answered the following question about the subject of the data in which 

they work with.  68% work with fish data, 63% work with habitat data, 58% work with 

water quality data, 55% work with water quantity data, 53% work with land use/land 

ownership data, 53% work with physical characteristic data, 42% work with hydrology 

data, 37% work with wildlife data, and 21% work with some other form of data.  Other 

types of information worked with include:  hydraulic design, IT systems, budget data, 

landscapes, and hydropower industry information. 

 

Of those respondents answering, 73% store their data in databases, 58% store data in 

spreadsheets, 55% store data in word processor documents, 52% store data using GIS 

applications, 36% store data in hard copy, and 3% store data in other forms.  For those 
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who make their information available via the Internet, the corresponding URLs are 

provided in Table 14 of Appendix L. 

 

When asked to rate the importance of information management to their organization 

(from one to 10), most rated it fairly highly (seven on average). 

Breakdown of Respondents by Agency 
 

Table 15 in Appendix L shows how the respondents break down in terms of their 

organizational affiliations.  Similar to with what was shown in Table 1 in Appendix L, 

most are state and federal agencies 

 

D. EXISTING COLUMBIA BASIN WWW RESOURCES 

WWW-Search Evaluation 
 

One of the drivers to develop CBCIS is the need to provide Columbia Basin 

stakeholders with coordinated and integrated access to information about environmental 

concerns and resource management efforts within the Columbia River Basin.  There are 

hundreds of projects underway within the Basin, yet there is no centralized source to 

access this information.  Though there are several information repositories within the 

Basin, these repositories contain specific data and are not truly gateways to all different 

types of information. 

 

The Project Team wanted to get an objective sense of how easy it is to search for 

information about the Basin resource management efforts on the WWW.  Recognizing 

that many of the existing WWW resources were developed for very specific needs that 

are supporting a narrow audience, the Project Team wanted to gain the perspective of 

an “outsider” to the Basin. 
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To ascertain what information concerning the Columbia River Basin is accessible via 

the World Wide Web and how easily it could be found, SAIC conducted a series of 

searches.  Three different searches were conducted: 

• A search using basic key words a general citizen would use when searching for 

basic information about the Columbia River Basin; 

• A search using key words a resources manager or an informed citizen would 

use; and 

• A series of searches to find the answers to specific questions that a citizen, 

resources manager or researcher might ask. 

 

The first two searches involved searching the World Wide Web (WWW) using standard 

Internet search engines by different key word combinations and then determining if any 

key agencies – as identified by members of the Project Team (PT) - were among the 

first ten hits.  The goal of the first two searches, fundamentally, was to determine if any 

of the lead agencies involved in Columbia River Basin Restoration efforts would be 

found. 

 

The third search methodology involved searching the web to find the answers to specific 

questions that would be of interest to different audiences.  The goal of the third search 

was not to necessarily find the answer to the question, but to find out if the answers 

could be readily found.  Details of the method are found in Appendix M.  A summary of 

results is presented below. 

 

Results of the key word searches included: 

• No single site or agency was consistently returned for all searches conducted.   

• Although many of the key agencies noted by the Project Team as involved in 

Basin restoration were identified during the searches, users rarely obtained a 

Basinwide perspective of activities.   Each agency’s response was very focused 

in individual efforts and a piecemeal understanding of Basinwide efforts gained.  

No one site provided overall context setting and it was difficult to gain a 

comprehensive understanding of Basin restoration activities. 
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• Frequently, the result returned was not a main page that could be searched or 

one that provided an overview of the agency.  Rather it was a page from within 

the site and, as such, out of context. 

• The existing data centers in the Basin rarely materialized during these general 

searches indicating that, at present, they address only selected segments of the 

information spectrum.  These centers do not provide basinwide context and are 

heavily weighted toward technical users.  This result is not that unexpected, 

though, since the data centers manage data and the first search used broad 

terms. 

 

In summary, the results from these searches showed that if an average citizen searched 

the web, they would quickly realize that there are numerous agencies within the Basin 

that are, in some capacity, doing work within the Basin.  Arguably, from the viewpoint of 

citizen seeking information, the amount of information on the Internet about the 

Columbia River Basin could seem overwhelming.  That is, it would seem difficult to find 

a good starting point.  Many of the web sites seemed to be singularly focused in their 

purpose.  That is, the agency (be it a government entity or nonprofit) had a specific role 

in restoration efforts and this was the focus of their web page.  Though all agencies – 

government and nonprofit – are focused on restoration efforts, there is a difference 

between their approaches and the type of information they portray. 

 

What was clear from both searches was that no single entity or site stood out as being 

‘the site’ for information about the Columbia River Basin.  Though many of the agency’s 

websites are well maintained, they are specific to the needs and mission of the agency. 

 

The search for answers to specific questions using WWW resources yielded varying 

results.  Essentially, what was extremely apparent is that there is a great deal of 

information available via the WWW concerning the Columbia River Basin and fish and 

habitat issues from a variety of agencies and organizations although it is fragmented 

and scattered.  Different questions led the researcher down different paths with 

sometimes frustrating results.  Though preliminary answers were found to several of the 
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questions, for the most part, additional research of varying degrees was required.  Often 

the researcher concluded it would be easier to pick up the telephone and directly 

contact a human resource.  Further, the researcher found data quality and background 

information lacking, resulting in the need to make some assumptions about the quality 

of the web sites.  The researcher frequently did not get the sense of honing in on an 

answer, but rather that the answer was being circled. 

 

The overarching goal of all the WWW searches was to find the answer to the question:  

Where can one go to find information about the Columbia River Basin and restoration 

efforts?  The answer was that it depends on the type of information you want to find. 

 

What was very clear from the searches was that there are many entities within the 

Basin that have dedicated many resources towards restoration efforts – lack of data 

were not a concern.  But, depending on the type of information one was looking for, one 

would encounter a different entity.  The connections among these agencies – if there 

are any – were not readily identifiable.  Also not clearly identifiable was how each 

agency’s work fit into the overall picture of Columbia Basin restoration efforts.  That is, 

the information seemed fragmented. 

 

The data centers all contain high quality and relevant data, but frequently these data 

centers were not found during the searches.  And, many of the data centers are not 

‘public-friendly’ (details of a preliminary review of the data centers is discussed later in 

this section).  That is, they provide high quality data that is relevant to a resources 

manager, not necessarily the public, which is what many were set up to do. 

 

Providing information to the public is an integral process of any restoration effort since 

the need to obtain ‘buy-in’ from stakeholders is essential.  And, the amount of citizen 

activist organizations in the Basin demonstrates how interested the public is in knowing 

about restoration efforts as well as how much they want to be involved in these efforts. 
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In summary, what was clear was that there was no single source of information – 

particularly a source that expressed their data in terms that would be accessible and 

understandable to the public – was consistently found during the searches. 

 

It is possible to develop a “one-stop-shopping” web site for information about basin 

resource management and restoration efforts.  A model discussed in this report, the 

Chesapeake Information Management System and Chesapeake Bay Program WWW 

site provide a case study.  For example, when the same broad, generic key words that 

were used in the first search (substituting ‘air quality’ for hatcheries and ‘water quality’ 

for ‘salmon’ for obvious reasons) were used to conduct a search substituting 

‘Chesapeake Bay’ for ‘Columbia River’ the Chesapeake Information Management 

System (CIMS) site was one of the first ten hits for all searches.  Frequently, CIMS was 

the first or second result returned. 

 

In conclusion, the results of the web-based searching demonstrate the need to develop 

and deploy a single entity that could provide a gateway to environmental data and 

information for the Columbia River Basin that contains information applicable to all 

stakeholders within the Basin and provides necessary tools and context-setting to 

support restoration efforts. 

 

E.  DATA CENTER EVALUATION 
 

The concept of an information spectrum approach to data management and 

dissemination speaks to the flow of information from raw data to the products generated 

from those data.  It also speaks of the need to integrate data providers with users, 

encompassing the range from field scientists to top-level decision makers and the 

general public.  That is, the data collected by researchers, resource managers and data 

managers need to be analyzed and summarized in a format that entities at the decision-

making level can understand and use in order to make sound environmental policies 

and decisions.  In turn, the information used by decision-making entities needs to be in 

a format that can be conveyed to, an understood by, the general public.  This concept of 
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an information spectrum was identified by the PT as being a necessary component of  

information management in the Columbia River Basin. 

 

To determine at what level current data centers and databases that make their 

information available online were meeting the goals of an information spectrum 

approach, SAIC conducted a review of the primary data centers and databases within 

the Basin.  The data centers and databases reviewed include: 

• Columbia River Data Access in Real Time (DART) 

• Passive Integrated Transponder (PIT) Tag Information Systems (PTAGIS) 

• StreamNet 

• Fish Passage Center 

• Interior Columbia Basin Ecosystem Management Project (ICBEMP) 

• Northwest Habitat Institute’s Interactive Biodiversity Information System (IBIS) 

• Coded-Wire Tag Retrieval and Analysis System (CRAS) 

• Ecosystem Diagnosis and Treatment (EDT) 
 

Each online system was reviewed to determine if answers to the following questions 

were identified on their websites: 

• Who is the managing entity of the data center? 

• Does the data center have standard operation procedures for data collection, 

storage and reporting? 

• Is metadata provided for datasets? 

• Is documentation about the system, including a user’s manual, provided?  

• Is a data dictionary provided? 

• Are quality assurance and quality control measures identified?  

• Is there an information management (IM) group? 

• Is an IM contact identified? 

• What type of search capabilities does the system have? 

• Can data be downloaded as either a subset or in its entirety? 
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• Are background materials concerning the system and educational materials 

applicable to the public provided? 

• Does the center discuss its role in the overall Columbia Basin restoration efforts? 

• What audience is the website/information geared to? 

• Does it provide cost information? 

• Does it provide effectiveness information? 

• What is its utility as a decision-making tool? 

• Does it relate particular information offered and/or tools provided to specific 

Basin activities and/or goals? 

• What is the architecture of the system? 

Summary of Findings 
 

The following general conclusions were drawn based on review of the data centers and 

databases.  Completed fact sheets for each data center are in Appendix N: 

• Specific purposes and limited perspective.  Generally, each system appears 

to have been designed for a very specific purpose.  As such, the systems are 

agency or mission specific.  There is a lack of a basinwide view or depiction of 

how the data resources fit into the larger Columbia Basin restoration efforts. 

• Lack of context setting.  Though most of the data centers provide 

documentation concerning their data collection and dissemination efforts, they do 

not all provide information about how their efforts fit into the larger context of 

restoration efforts in the Columbia River Basin other than to provide a brief 

overview of their entity’s mission. 

• Technical audience preference. The systems were designed with specific 

users in mind – mostly researchers and resource managers.  As such, for the 

most part, do not provide information that would be of interest to someone other 

than the intended audience or people ‘in-the-know’, and not the general public.  

That is, they are not ‘public-friendly.’  The exception to this is IBIS that was 

designed as an educational resource to promote conservation. 



 
 66 
 

• Lack of tools and processes to foster information use. Generally, the 

systems contain information on why the information was collected, but not how 

the information could be used. 

• Good quality management, but lack of Basinwide approaches. The systems 

are all obviously maintained by environmental professionals and data managers.  

As such, the data within the systems themselves appear to be well managed.  

That is, there are data standards and protocols; metadata (though some is 

incomplete) and the systems are generally well documented.  However, each 

entity adopts its own approach and there is a lack of consistency or Basinwide 

view. 

• Summary information limited.  Most of the systems contain data and not 

information summaries. (IBIS is the exception). 

 

In conclusion, the current data systems, though well managed, do not meet the PT’s 

desire to have an information spectrum approach or integrated system approach to 

data/information management.  Centers are collecting data rather than managing 

information and there is a disconnect between these efforts and the larger Basinwide 

management perspective. 

 

F.  PRELIMINARY DATA INVENTORY 
 

High quality and relevant data are necessary for program managers to make sound 

management decisions.  When multiple agencies are involved in collecting and 

disseminating data, simply knowing what data are available and being collected by 

whom are essential first steps to effective resource management.  An integral first step 

to a collaborative data management effort is to ascertain the following: 

• Who is gathering information? 

• What type of information are they gathering? 

• What is the format of the dataset? 

• How can the dataset be obtained? 
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To help answer these questions, SAIC developed a Preliminary Inventory of Available 

Information as part of the requirements analysis.  The content and  format of the 

inventory was developed in conjunction with the PT (refer to Appendix O for the fields 

and their definitions).  Collecting the information for the inventory was a multi-step 

process done in conjunction with the PT and employed the information gathering 

techniques described earlier. 

 

The basic information from these surveys was compiled to create an inventory of 

information resources.  Details requested for each identified data set included: 

• Dataset name to properly identify the data set; 

• Information type to describe the general classification (e.g., water quality, land 

use, etc.) of the information; 

• Contents/Keywords that describe the dataset; 

• Storage Format to describe how the dataset is stored. Participants were asked to 

be as specific as possible and identify the actual software (e.g., Access versus 

database or Excel versus spreadsheet) if known; 

• Status to describe if the dataset is a) done and available, b) under development 

or c) done but hard to get; 

• Documentation Contact/Reference to describe if documentation is available for 

the dataset and how to obtain it. Participants were asked to provide a url for the 

dataset if it’s available online or the citation of the report that contains the data.  

• Data Contact including the phone number and email address of the person to 

contact about the data; and 

• Comments to allow the participant to provide any additional relevant information. 

Discussion of Results 
 

SAIC compiled the data from the worksheets into a Microsoft Access database filling in 

data gaps wherever possible.  Key words were developed from the responses provided 

in the information type and description of contents fields.  There was a fair amount of 

duplication of data sets – most notably references to StreamNet and Fish Passage 

Center (FPC), apparently sites users frequently consult.  Efforts were made to delete 
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duplicates, but in general, SAIC erred on the side of caution and did not delete a data 

set unless it was an obvious duplicate. 

 

The quality of the information the respondents provided on the worksheets varied 

greatly.  Though some participants responded in full, other respondents listed only a 

generic information type and then few, if any, details about the data set.  Other 

respondents provided more detailed information, but did not list a dataset name.  A few 

respondents forgot to provide their names. SAIC captured the data as it was described 

in the worksheets and questionnaires.  This resulted in a truly draft product – the 

beginnings of an inventory and not a final product.  The quality of the database contents 

reflect the answers provided by the respondents.  The inventory contains over 180 

entries and is listed in its entirety in Appendix H.  Additional details on using the 

preliminary inventory and completing it to a polished product are also presented in 

Appendix H (section B). 

 

G. “ALL-H” INFORMATION NEEDS AND RESOURCES 
 

In an effort to integrate various aspects of the Basinwide restoration effort, the Federal 

Caucus developed the Basinwide Salmon Recovery Strategy (2000).  This strategy 

document identified the “All-H” categories (hydro, habitat, hatcheries, and harvest) as 

key components of the restoration effort.  Some of the questions that need to be 

addressed about these topics in order to meet Basinwide goals include: 

• How much money is being spent on research efforts within the Basin? 

• What is the fish abundance? 

• What are the habitat conditions? 

• How much is it going to cost to restore the habitats? 

 

Currently, there are hundreds of projects being implemented in the Basin by numerous 

state, tribal, federal and local entities that are addressing one or more of these H-

categories.  The co-sponsors for this research effort (NPPC and NMFS)  requested that 

SAIC assist in helping to identify information resources associated with each H-
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categories using the results of the CBCIS surveys and preliminary information inventory.  

The Council provided SAIC with a partially completed matrix of the “All-H” categories 

and three general categories for each of the H’s - research efforts, fish populations and 

environmental conditions.  To complete the table, SAIC referred to the draft information 

inventory compiled as part of the CBCIS effort.  Each data set contained in the inventory 

was classified by one or more of the 4-H’s.  This classification was based on key words, 

the content descriptions and the data set name. 

 

To complete the “All-H” matrix, the key words, data set name and content descriptions 

were reviewed to determine to which category the data set could apply.  If the dataset 

matched one of the categories, the source agency of the data set was listed in the 

‘source’ column.  Because the key words in the preliminary inventory differed from the 

‘key word’ categories in the table, the agencies and sources listed are probable sources 

and not definitive sources.  Additional key words were added to the categories identified 

in the table based on the descriptions of some of the data sets.  These additional key 

words are bolded to indicate that they were added by SAIC. 

 

The ability to accurately complete the table was limited by the quality of the data 

contained in the inventory, and therefore, the table should be considered a starting 

point.  Additionally, very little, if any, information concerning research efforts as well as 

financial resources expended was identified in the inventory.  Many of the data sets 

dealt with monitoring data and therefore, fell into the general category of habitat 

condition. 

 

A quick review of the table indicates that there are many gaps in the data as well as a 

fair amount of overlap regarding the sources of some of the information.  That is, almost 

all agencies conduct some sort of monitoring and therefore, would be a source of 

information concerning habitat conditions.  Some of these agencies provide data to the 

larger data information centers such as the Fish Passage Center (FPC) and therefore 

are not a true additional source of information.  The data set names, sources and 
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descriptions that were used to complete the table, sorted by the All-H’s, are provided in 

Exhibit 6. 

 

This exercise highlighted an interesting point.  If the answers to these questions are 

driving the initiatives in the Basin, and if this information is necessary to track resources 

and demonstrate accomplishments, then a key addition to the information inventory 

would be the addition of fields that would enable this information to be readily identified.  

This demonstrates how valuable the information inventory could be to CBCIS and data 

management in the Basin. 



 
CBCIS Evaluation and Recommendations Report 71 
February 25, 2003 

Exhibit 6.  Data Categories Summary Table 
Data Categories Summary Table 

Research Effort ($ Source) Fish Population Abundance Environmental Conditions Effort Financial ($ Source) 
DATA Category Source Category Source Category Source Category Source 

HYDRO • Hydro 
• Dam 

passage 

Corps • Hydro 
dams 

• Fish counts 
at dams 

• Juveniles 
• Adults 

FPC 
Corps 

• Mainstem 
conditions 

• Flow levels 
• Spill data 
• Water 

quality 

Corps 
USGS 

• Corps 
Capital 
Projects 

CBFWA 
BPA 

HABITAT 
Tributaries 

• Habitat  • Tributaries 
• Fish 

Counts at 
Tributaries 

• Redds 
• Weir 

Counts 
• Resident 

Creel 
Surveys 

State 
Agencies 
StreamNet 
NMFS 

• Habitat 
Tributaries 

• EDT 
• David 

Johnson 
(collection 
protocols) 

• BPA 
Project 
reports 

• Water 
quality 

• Land 
cover 

• Species 

ICBEMP 
DEC (EIM) 
State 
Agencies 
USGS 
USFWS 
STORET 
LCREP 
BPA 
NWHI (IBIS) 
OWEB 
PRISM 
SSHIAP 
StreamNet 

• Habitat 
projects 

Salmon 
Recovery 
Board 
PRISM 

HATCHERY • Hatcheries  • Fish 
Counts at 
Hatcheries 

• Releases 
• Returns 
• (harvest) 

FPC 
StreamNet 
WDFW 
NWFSC 
State 
Agencies 

• Hatchery 
Conditions 

• HGMP 
• APR 
• Other 

hatchery 
conditions 

NWFSC 
 

• Hatchery 
costs  

• Production 
Costs 

 

HARVEST • Harvest  • Fish 
Counts in 
Harvest 

• Ocean 
• Mainstem 
• Tributaries 

PSMFC 
(PacFIN & 
RecFIN) 
WDFW 
NWFSC 

• Conditions 
in Oceans 

• Plume 
• PDO 
• El Nino 

 • Harvest 
Projects 
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Data Categories Summary Table 
Research Effort ($ Source) Fish Population Abundance Environmental Conditions Effort Financial ($ Source) 

DATA Category Source Category Source Category Source Category Source 
• Commerci

al Catch 
• Sport 

Catch 
OTHER Councils 

Research 
Plan 

 Fish 
Populations 
Center 

   Project 
Database 
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V. FINDINGS FROM THE REQUIREMENTS ANALYSIS 
 

As described in  Chapter II, Project Methodology, a  content analysis was conducted on 

the research results from the requirements analysis, focusing on identifying Columbia 

Basin Cooperative Information System (CBCIS) information needs and 

recommendations.  Notes and worksheets from each Focus Group session  were coded 

after each research trip with the raw data (the exact words of the participants)  grouped 

in first and second level categories.  These categories were reviewed and updated after 

each trip.  The raw data lumped per category are presented in Appendices P and Q. 

 

A. CBCIS INFORMATION PRIORITIES IDENTIFIED TO DATE 
 
In general, information needs gleaned from the research investigations tracked with 

needs expressed in subbasin planning and 2000 Biological Opinion (BiOp) Research, 

Monitoring, and Evaluation Workgroup documents and provide a starting point for 

refining Basinwide information needs into discrete information types.   

 

Exhibit 7 summarizes the information needs according to their first and second category 

groupings; raw data are presented in Appendix P.  The numbers in the Exhibit represent 

the frequency with which a particular information need was expressed as a priority by 

the focus groups.  It is useful to examine this table to assess priority information types 

within each broad information category. 

   

By far, the majority of information needs fall into the environmental data and fish 

categories.  The environmental data category encompasses a wide range of 

subcategories.  However, participants expressed a greater need for hydrological, water 

quality, and habitat data than for other types of environmental data.  Within the fish 

category, abundance information was expressed as the highest priority.  Hatchery and 

passage information was also expressed as a priority.  Through these priorities, 

participants expressed their desire to fully understand the physical characteristics of the 

river system, as well as the condition of the water and fish within it. 
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Other information priorities include regulatory information, land classification, project 

management data, information about other flora and fauna, information management 

data, and socioeconomic information. 

 

It is also interesting to sort the second level category results by numeric priority 

regardless of their first category groupings (Exhibit 8).  Hydro, hatchery and habitat data 

are still within the top 10, but a few additional priority information needs are revealed 

that were hidden because of their inclusion on a lower scoring first category list.  In 

particular, information on the regulatory environment and related regulatory data , land 

use, biodiversity, general fish, and mapping /GIS data were expressed as needs. 

 

Exhibit 7.  CBCIS Summary Information Needs 

Environmental Data     74 
Hydrological   24   
Flow 7     
Operation of river system (elevation, spill, outflow, etc.) 2     
Hydrologic data 2     
Real-time Canadian outflow/inflow 1     
Water management 1     
Water availability 1     
Hydro layer for streams/lakes 1     
Delineation of record size finer than HUC6 1     
Water quantity 1     
Historical/observed flood control rule curves for federal dams 1     
Physical stream data 1     
Mainstem hydro 1     
Stream channel morph and riparian 1     
Bathymetry 1     
Hydrography 1     
Hydrologic units 1     
Water Quality   20   
Water quality 9     
Stream temperature 2     
Pollution sources 1     
Sediment data 1     
Nutrients 1     
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Exhibit 7.  CBCIS Summary Information Needs 

Light attenuation data 1     
Turbidity 1     
Parameters to meet state water quality standards 1     
CWA information 1     
Real-time data 1     
TDG temperature 1     
Habitat   14   
Habitat information 6     
Watershed conditions 2     
Ocean 2     
CR estuary information 1     
Tributary information 1     
Environmental conditions 1     
National/Local Wetland Inventory 1     
Energy   6   
Point source facility locations and outfall information 1     
Dam locations 1     
Generation data 1     
Hydropower related information 1     
Renewable energy 1     
Energy transportation networks 1     
Meteorology   4   
Meteorological data 2     
National WS forecast outflow and elevation data 1     
Regional climatic trends 1     
Geological   3   
Geomorphologic information 1     
Soils 1     
Geology 1     
Transportation   3   
Road density/location (disturbance history, riparian reserves) 1     
Road data 1     
Transportation networks 1     
Fish     71 
Abundance   24   
Fish abundance 5     
PITTAG, CWT, Radio tag information 4     
Fish populations 2     
Fish spawning success 1     
Natural spawners 1     
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Exhibit 7.  CBCIS Summary Information Needs 

Life stage timing 1     
Juveniles out 1     
Smolt monitoring program 1     
Adult return 1     
Escapement 1     
Redd count 1     
Age composition 1     
Sex composition 1     
Natural fish production 1     
Fish demographics 1     
Fish distribution 1     
Hatcheries   15   
Hatchery fish releases 2     
Hatchery fractions 2     
Hatchery returns and composition 2     
Disposition of hatchery fish 1     
Hatchery data (tagging) 1     
Brood stock collections 1     
Brood stock composition 1     
Hatchery information (general) 1     
Hatchery evaluation 1     
Fisheries research information 1     
Mark rates of hatchery fish 1     
Coop releases 1     
Passage   12   
Barriers 3     
Fish passage information 3     
Screens 2     
Gas bubble trauma 1     
Delayed mortality 1     
Fish transportation data 1     
Travel time analysis 1     
Fish:  General   11   
Stock status by life stage 2     
Routine fish management questions and information 2     
Stock assessment 1     
Functional relationships between habitat and fish 1     
Spawner recruit 1     
Location heuristics 1     
Technical recommendations to salmon manager 1     
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Exhibit 7.  CBCIS Summary Information Needs 

Fish sampling 1     
Biological information 1     
Harvest   5   
Harvest by different stocks 2     
Fish catch data 1     
Assig. of catch to stocks 1     
Harvest 1     
Survival   4   
Survival 3     
Carcass recovery 1     
Regulatory Data     23 
Regulatory:  General   23   
T&E species critical habitat locations 3     
NEPA compliance/permitting 1     
Action relationship to performance (interim performance, biological 
performance) 1     
T&E species recovery standards and goals 1     
ESA status 1     
ESA issues 1     
Existing laws, mandates, and policies 1     
StreamNet 1     
Oregon Plan 1     
Subbasin planning 1     
Watershed assessments 1     
TMDL 1     
CWA 1     
Management plans 1     
Native fish conservation policy 1     
Government/legal requests 1     
NW Power Act 1     
Political boundaries 1     
Reporting requirements 1     
Permit information 1     
A-16 geospatial data regulations 1     
Land Classification     21 
Land Use   14   
Land use 6     
Recreational information 2     
Cultural resources 2     
Spatial indicator of logging history (harvesting patterns) 1     
Land ownership 1     
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Exhibit 7.  CBCIS Summary Information Needs 

Timber sales/treatments 1     
Land use plans 1     
Land Cover   7   
Impervious surface 1     
Structure information 1     
Cadastral information 1     
Information for fire risk reduction 1     
Base resource information 1     
Vegetation change detection and type 1     
Salable, leasable commodities 1     
Project Management Data     21 
Project Performance   5   
Project accomplishment (what was delivered) 1     
Project compliance (at implementation and over time) 1     
Cross compare and benchmark across investments, categories, 
biological outcomes 1     
Project effectiveness/usefulness 1     
BMP effectiveness 1     
Project Tracking   4   
Project deliverables 1     
Project finances/budget 1     
Pace of investment/accruals 1     
Project tracking 1     
Project:  General   4   
Project cost 2     
Project relationship to similar kinds of projects 1     
Project relationship to BiOp performance 1     
Project Location   3   
Project geographical relationship to other projects in region 2     
Project location 1     
Project Scope   3   
Project - how extensive? 1     
Project approach 1     
Project operation information 1     
Project Description   2   
Project type 1     
Project information 1     
Other Flora and Fauna     14 
Biodiversity   12   
Biology 1     
Species counts 1     
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Exhibit 7.  CBCIS Summary Information Needs 

Key ecological functions/species 1     
Species life history 1     
Biological response performance 1     
Genetic 1     
Biological/inventories/ distributions 1     
Non-native organisms 1     
Biological information (about water bodies) 1     
Field level biological inventory 1     
Biological survey 1     
Invasive species information 1     
Threatened and Endangered Species   2   
T&E species distributions 2     
Information Management Data     9 
Mapping and GIS   9   
Maps 2     
Geographical coordinates 1     
National SDI 1     
Imagery 1     
High resolution terrain data 1     
High resolution DEMs 1     
Homeland security/National Map Project 1     
Remote sensing 1     
Socioeconomic     3 
Socioeconomic:  General   3   
Socioeconomic 2     
Demographic information 1     
Miscellaneous     15 
Objectives, measurements performance standards 2     
Metadata 2     
Report/data inventory 2     
Common standards measurements protocols 1     
Document location and delivery 1     
Cataloguing and classification 1     
Indexed bibliographic information 1     
Research/gray literature results 1     
Routine, shared, etc. - communications and products 1     
Explanation of protocols 1     
Identify base funding sources for CBCIS 1     
Mapping tools 1     
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Exhibit 8.  Second Level Information Needs Categories 

Second Level Categories Total4 
Hydrological 24 
Abundance 24 
Regulatory:  General 23 
Water Quality 20 
Hatcheries 15 
Habitat 14 
Land Use 14 
Passage 12 
Biodiversity 12 
Fish:  General 11 
Mapping and GIS 9 
Land Cover 7 
Energy 6 
Harvest 5 
Project Performance 5 
Meteorology 4 
Survival 4 
Project Tracking 4 
Project:  General 4 
Geological 3 
Transportation 3 
Project Location 3 
Project Scope 3 
Socioeconomic:  General 3 
Project Description 2 
Threatened and Endangered Species 2 
4Number of focus groups in which each category was discussed. 
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B. PRIORITY FEATURES, FUNCTIONS, AND RECOMMENDATIONS  
 
After describing their frustrations with current information management approaches, 

focus group participants were given the opportunity to brainstorm “solutions.”  These 

solutions fell into three broad categories:  design features for an integrated information 

WWW site; functions the site should perform; and/or recommendations to make an 

integrated system happen.  These ideas were summarized together and provided the 

basis for the CBCIS recommendations. 

 

The range of results indicated that participants were thinking of a system approach.  

The results acknowledge the truism that in order for a computer function to occur, a 

broad range of accompanying recommendations are needed.  Nothing is as easy as 

“pushing a button.” Behind the scenes there must be institutional arrangements, policy 

decisions, agency/organization personnel and decision-makers, data, and extensive 

computer programming.  Chapter VII describes the recommendations needed to make 

CBCIS functions actually happen. 

 

The results of the contents analysis were reviewed to determine the highest priority 

CBCIS functions.  The raw data (direct responses from participants) on features, 

functions and recommendation from the requirements analysis were grouped into first 

and second level categories and counted (i.e., the number of raw data “hits” per 

category were tallied).  These counts were ranked (see Appendix Q).  The categories 

identified for the priority functions are listed in Exhibits 9 and 10. 

 

By far, the majority of participants in the requirements analysis want a system like 

CBCIS to support  agency coordination and communication.  The Columbia River Basin 

has no dearth of initiatives, agencies and organizations,  and projects that support 

restoration and generate information.  However, there is a lack of information 

coordination and management.  Requirements analysis participants are looking for a 

strong basis or infrastructure upon which to build CBCIS.  They are also interested in 
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using common Columbia River Basin guidelines for information management activities 

including documentation, data security and analysis. 

 

Through the course of the requirements analysis investigations, participants expressed 

frustration at not knowing what other agencies/organizations were doing.  This 

manifested itself in many ways.  Participants complained about missed meetings 

because they did not know they were happening, duplicated meetings, too many 

meetings, needing to be able to be in two or more places at the same time, and simply 

feeling like they did not know all the activities underway.  CBCIS functions to support 

agency communication and coordination were defined as a top priority – primary was 

support for securing funding and guidelines for grant writing.  Included in this category is 

a hub of tools that would enable CBCIS participants to understand funding opportunities 

– addressing the recognition that resources are required to implement CBCIS and that 

financial incentives can be very effective.  Also included is a project tracking tool, and a 

Columbia Basin “who’s who” list. 

 

Participants are also interested in being able to find data as well as information products 

generated from those data.  Two important recommendations related to information 

discovery and access is developing metadata tools and information inventories.  Taking 

the effort to track down existing information resources (information inventory) and 

compile effective metadata were identified as important.  So too was the capability of 

being able to link to agency/organization web sites.  A robust search engine enabling 

key word and map-based queries was recognized as essential. 

 

Public education and participation is recognized as a critical component of CBCIS, and 

a priority function for CBCIS is the ability to provide access to a range of public 

education materials.  Participants felt CBCIS could be a useful tool in setting context to 

the public for agency/organization activities and demonstrating how these related to 

Columbia Basin goals. 
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Exhibit 9.  Priority Functions - Level 1 and Level 2 Categories 

First Level Category5 Second Level Category5 
Agency Communication and 
Coordination 
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Build a CBCIS institutional and 
administrative infrastructure. 

42 

    Develop CBCIS funding support and 
grant guidance hub. 

22 

    Browse and download CBCIS-
related outreach and education 
materials. 

11 

    Perform project tracking. 4 
    Access and search interactive 

CBCIS Who's Who. 
1 

        
Data/Information Discovery and 
Access 

50 Develop and implement metadata 
entry tool and data repository. 

19 

    Develop and implement robust 
search engine for all levels of 
information pyramid. 

11 

    Provide links to relevant sites and 
existing information resources. 

7 

    Develop CBCIS information 
repositories and inventories. 

6 

    Establish query capability so user 
can define limits/conditions to subset 
database for download. 

3 

    Provide access to real-time data. 2 
    Enable download of entire 

data/information resource 
2 

        
Information Management Support 43 Provide access to tools and 

guidelines supporting CBCIS data 
collection and reporting (data 
dictionary) 

21 

    Provide access to tools and 
guidelines supporting CBCIS data 
quality and data/research 
documentation. 

11 

    Provide access to tools and 
guidelines supporting CBCIS system 
security. 

8 

    Provide access to tools and 
guidelines supporting CBCIS data 
analysis. 

3 
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Exhibit 9.  Priority Functions - Level 1 and Level 2 Categories 

First Level Category5 Second Level Category5 
        
Data/Information Submittal 12 Provide repository and 

data/information entry procedures 
(e.g., forms for manual entry and 
automated upload) for actual data 
and information products (beyond 
metadata records). 

12 

        
GIS/Mapping 6 Enable interactive mapping. 4 
    Incorporate GIS functionality. 2 
        
Analytical Tools 6 Perform simple statistics including 

trend analyses. 
3 

    Provide a reporting function. 2 
    Provide access to models and 

modeling results. 
1 

        
Public Education and Participation 3 Incorporate a variety of public 

functions. 
3 

        
CBCIS Review and Feedback 3 Review and feedback 3 

5Number of focus groups in which each category was discussed. 
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Exhibit 10.  Second Level Functions Categories 

Second Level Category Total6 
Build a CBCIS institutional and administrative infrastructure. 42 
Develop CBCIS funding support and grant guidance hub. 22 
Provide access to tools and guidelines supporting CBCIS data collection 
and reporting (data dictionary) 

21 

Develop and implement metadata entry tool and data repository. 19 
Provide repository and data/information entry procedures (e.g., forms for 
manual entry and automated upload) for actual data and information 
products (beyond metadata records). 

12 

Provide access to tools and guidelines supporting CBCIS data quality and 
data/research documentation. 

11 

Develop and implement robust search engine for all levels of information 
pyramid. 

11 

Browse and download CBCIS-related outreach and education materials. 11 
Provide access to tools and guidelines supporting CBCIS system security. 8 
Provide links to relevant sites and existing information resources. 7 
Develop CBCIS information repositories and inventories. 6 
Perform project tracking. 4 
Enable interactive mapping. 4 
Provide access to tools and guidelines supporting CBCIS data analysis. 3 
Establish query capability so user can define limits/conditions to subset 
database for download. 

3 

Perform simple statistics including trend analyses. 3 
Incorporate a variety of public functions. 3 
Review and feedback 3 
Provide access to real-time data. 2 
Enable download of entire data/information resource 2 
Incorporate GIS functionality. 2 
Provide a reporting function. 2 
Access and search interactive CBCIS Who's Who. 1 
Provide access to models and modeling results. 1 
6Number of focus groups in which each category was discussed. 
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Participants not only want to be able to find and access/download data and information, 

but they also want a way to easily submit their information to the system.  Another  need 

is to have a sufficient repository for this information.  Although many have their own 

repository, some do not.  Participants also want CBCIS to provide some tools to help 

them use the information provided by the system.  Top among these was GIS 

capabilities and the ability to use CBCIS to support interactive mapping.  Participants 

also wanted access to simple analytical tools that would enable trend analyses, for 

example. 

 

The last  need is related to developing CBCIS with review and feed back capabilities.  

Steps should be developed to provide users with the opportunity to review and evaluate 

the system.  Changes will then be made to the system based on this input.  This will 

assure that the system always reflects the most up-to-date needs of its users. 
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VI. A MODEL INFORMATION MANAGEMENT SYSTEM 
 
A. BASINWIDE INFORMATION MANAGEMENT SYSTEM 
 

Basinwide information management must occur in the context of overall basin planning 

and adaptive management.  To pursue any of these approaches without consideration 

of the others will lead to ineffectual results where goals are unclear and remain 

untracked, key questions cannot be answered, context for actions is misunderstood, 

program efficacy is questioned, agency communication and integration is ineffective, 

and stakeholders are frustrated.  Based on researching basin planning and information 

management approaches and supporting basin planning from policy, planning, 

modeling, information management, and other perspectives, the SAIC Team believes 

that information management is a crucial part of basin planning that must be addressed 

from the outset and linked with overall basin goals and actions. 

 

This section presents key components of the basin planning approach, adaptive 

management and information management in an effort to lay the foundation for a 

framework that links these principles.  None of these approaches can occur effectively 

without an overall information management approach, nor can information management 

be considered in a vacuum absent the larger planning effort. 

Basin Planning 
 

The evolution of environmental management has evolved from its outset in focusing on 

single media, point sources of concern to a more multimedia and ecosystem approach.  

Part of this evolution is the recognition that a basin perspective provides a more 

comprehensive approach to addressing problems.  Many federal and state agencies are 

moving toward a basin approach to environmental management, addressing the 

interrelationships between air, land, and water, and associated living resources (fish, 

wildlife and vegetation).  Local basin groups also are adopting this overall view. 
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As one Federal lead in basin management, the U.S. Environmental Protection Agency 

promoted a watershed (basin) approach, outlining some of the following key principles: 

• Partnerships:  Collective involvement of basin stakeholders in decision-making 

with the goal of addressing all environmental media, fish and wildlife concerns, 

land use and land cover, and economic stability and other social and cultural 

goals. 

• Geographic Focus:  Defined boundaries for action, generally river or estuary 

basin boundaries and sometimes subbasin boundaries. 

• Sound management techniques based on strong science and data:  
Monitoring, data collection and decision-making tools to address (1) assessment 

and characterization, (2) goal setting and identification of environmental 

objectives, (3) identification of priority problems, (4) development of specific 

management options and action plans, (5) implementation, (6) evaluation of 

effectiveness and revision of plans as needed (EPA Watershed Approach, 

www.epa.gov/owow/watershed/framework).  Each of these areas should be 

addressed in consideration of the others using an iterative process of evaluation 

and modification.  Broad stakeholder involvement also is important. 

 

This broad guidance has been used and modified by basins around the country as they 

implement their unique approaches.  For example, many of these elements are 

identified in the Columbia River Basin’s subbasin planning approach currently 

underway, as well as the Lower Columbia River Estuary Project. 

 

Each of the components is crucial for an effective approach.    In areas where the basin 

management approach faltered it is largely because one or more of the key components 

was by-passed. 

 

Some of the critical areas where the process can falter are described below; these are 

equally applicable to information management: 

• Inadequate inclusion of stakeholders in planning and decision-making, 
especially at the highest level of decision-makers:  All users must be 
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considered to achieve buy-in.  It is often tempting to ignore those at the highest 

end of the spectrum – public and high level managers.  Yet these entities, 

especially the managers, often have the power to make or break a program.  

Their ideas must be considered early and often. 

• Inadequate inclusion of data managers in planning and decision-making:  
Too often data management is left to last as an afterthought.  Early inclusion of 

data managers allows for careful planning of data needs, data acquisition 

strategies, needed ancillary data, data capture tools, database structure and data 

management and dissemination strategies 

• Inadequate coordination and communication between the players, as well 
as a lack of administrative infrastructure to bring them together:  A related 

challenge is lack of a “champion.”  Successful programs have engaged and 

committed lead agencies and a project coordinator. 

• Excessive emphasis on assessment at the expense of implementation and 
evaluation:  Too many resources spent on collecting data to define the problems 

with too few resources available to analyze and use the data for decisions. 

• Inadequate goal setting:  Not measurable.  Not linked to performance 

measures like environmental indicators.  No tracking mechanisms.  Vague, so it 

is hard to determine information needs. 

• Lack of relating data to goals:  Too often research and monitoring occurs in a 

vacuum with little linkage to the overall big picture of basin planning.  When 

monitoring and the resulting data collection is unable to address goals, then it 

becomes impossible to track program effectiveness.  Similarly, by not linking data 

collection efforts to overall program goals, data gaps occur and the proper 

decision-making tools either do not exist or cannot be used effectively. 

• Lack of a basinwide research, monitoring and information management 
plan:  By not clearly linking information management needs to overall basin 

goals and objectives, a more “ad hoc” approach to research and monitoring may 

occur.  While the results may have merit in their own right, they may be 

ineffective in supporting Basinwide goals.  Too often, different entities develop 

aspects of these plans without coordination and collaboration with other related 



 
 

90

efforts.  Research, monitoring, and information management must be addressed 

collaboratively and they must be based on basin goals and objectives.  The ideal 

process is to develop strong, measurable goals and objectives that can be 

translated into indicators that can be tracked on a frequent (periodicity depends 

on basin and on indicator) basis.  From these goals, objectives, and indicators, 

clear questions, translating into research and information needs can be identified.  

This provides a framework for developing research, monitoring, and information 

management strategies.  While many basins pay lip service to these ideas, on-

the-ground implementation often does not occur, largely because the 

infrastructure for communication and collaboration is absent. 

• Lack of continuous program support – Gaps in resources (human and 

financial) can cause programs to lose focus, continuity, and momentum. This 

severely challenges long-term chances for success. 

• Not developing a basinwide information strategy at the outset or at all. 
 

Exhibit 11 presents an ideal approach to basin planning picking up on the principles 

espoused by many. It is important to note that it integrates information management at 

the outset and places it at the same level as goal setting in terms of importance.  Simply 

put, a basin management approach will not succeed without effective information 

management, yet too often it is considered as an after-thought. 

 

While it is best to consider information management at the beginning of a basin 

management approach (that is why Columbia Basin subbasin planning is at a critical 

stage), it is not impossible to retrofit existing programs.  One of the premiere examples 

of this, the Chesapeake Bay Program’s Chesapeake Information Management System 

effort provides a successful model and is discussed later in this section.  SAIC believes 

it is critical for the Columbia River restoration effort to consolidate and evaluate the 

many existing management efforts and goals to develop a series of clearly stated and 

quantifiable Basinwide goals to inform future information management efforts.  Yes, 

many goals exist and some already are very specific and measurable.  However, our 

review of the program indicates that many are not.  Some do not exist, but more are 
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vague and need clarity.  The vagueness also makes it difficult to assess if goals 

between efforts are duplicative or contradictory.  Lack of clear goals also makes it 

difficult to establish the context or conceptual basis for program activities.  Lack of 

context often causes difficulties in explaining the rationale for an effort or garnering 

support.  More specific goals development is happening under the context of subbasin  

 

Exhibit 11. A comprehensive basin planning approach. 
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planning, the Basinwide Salmon Recovery Strategy and other efforts.  Most exciting is 

the building recognition that goals and objectives need to be quantifiable and 

measurable and linked to performance measures (e.g., indicators).  However, efforts 

are still subject or agency focused and should be reviewed with a goal of developing 

overarching Basin goals that will help provide context and a conceptual framework for 

all of the efforts. 

 

While Columbia Basin programs have been in existence for many years, the Basin also 

is in a period of significant evaluation and change as a result of the 2000 Biological 

Opinion.  The time is right to implement more effective basin and information 

management strategies.  For example, the Northwest Power Planning Council 

dramatically shifted its fish and wildlife program in 2000 and is in the process of 

implementing a subbasin planning program.  This subbasin planning approach provides 

an outstanding opportunity to address information management needs at the outset and 

could provide a starting point for integrating many basin efforts.  The Council should 

provide top-down guidance to the subbasins on how to develop effective subbasin 

information management strategies. 

 

The ISAB provided a review of salmon recovery strategies for the Columbia River Basin 

(2001).  Their findings support the need for greater program integration, context setting, 

and goals development.  All of these issues are related to information management, as 

well.  When asked if the four major salmon recovery strategies in the Basin would lead 

“collectively to salmon recovery actions that have a high chance of succeeding,” the 

ISAB responded simply with “no.”  Many reasons for this pessimistic view were 

provided, many of which have bearing on the interrelationship between a basin planning 

approach and information management (ISAB, 2000): 

• Data Gaps:  Lack of historical population and environmental databases.  

Geographically-limited data of varying quality and applicability.  Baseline data are 

inadequate. 

• Conceptual Gaps:  The documents “too often fail to address important issues in 

a really meaningful way.”   
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• Integration:  Lack of integration between the plans (e.g., consideration of the 

interactions between policies affecting different salmon life stages in the context 

of the 4-Hs). 

• Implementation:  Lack of discussion and strategy on how to build institutional 

cooperation and coordination.  Missing details on recovery actions and 

implementation strategies.  No discussion of how to deal with strategies in the 

face of uncertainty.  Lack of a discussion of environmental thresholds that might 

change management approaches.  In general, a lack of plan specificity. 

 

Of note is their assessment of the tributary habitat approaches:  “Real progress toward 

meeting regional goals could be possible … if action agencies are able to agree upon 

robust and ecologically meaningful sets of performance standards (ISAB, 2000).” 

 

An information management strategy should be informed by larger basin goals and 

performance measures.  A clearly articulated set of indicators provides context for 

research, monitoring and information management.  These efforts should be considered 

together in an integrated, iterative process.  This point is further articulated when 

considering the operating principles behind an adaptive management approach. 

Adaptive Management 
 

Simply put, adaptive management is an approach that enables resource managers to 

move forward in the face of uncertainty.  Many consider it an approach that values 

experimentation, evaluation, and modification (i.e., you try an approach, monitor 

outcomes for some time, use the data to evaluate the efficacy, and make changes as 

needed).   

 

The originator of the approach developed an adaptive management model comprising 

six major steps, outlined in Exhibit 12  (Nyberg, 1999).  Each step includes many 

subsets, but Holling definitely felt that a collaborative approach among many disciplines 

(e.g., natural resource management, economics, sociology) and skill sets (e.g., policy 

development and science) was essential to overall success.  He also emphasized the 
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A ssess Problem

Design

Im plem ent

M onitor

Evaluate

Adjust

Exhibit 14.  Overview of the Key Steps to Adaptive Management 

importance of goal setting to provide focus and context.  In his 1978 book, he outlined a 

detailed approach to conducting a “typical” one-year adaptive management project – his 

use of interdisciplinary workshops, coupled with expert knowledge and research, is a 

sound one.     

 

Exhibit 12. Overview of the key steps to adaptive management. 
 

 

 

 

 

 

 

 
 

 

 

 
 
 
 
 
 

Chesapeake Bay Case Study 
 
One of the Nation’s premier models for basin and information management is the 

Chesapeake Bay.  The Chesapeake Bay watershed-based fish and wildlife program 

was getting started about the same time as efforts in the Columbia Basin.  Although 

“small” in comparison to the Columbia Basin, at 64,000 square miles, the Chesapeake 

Bay watershed covers multiple states and countless political and organizational 
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jurisdictions.  Further, it is one of the nation’s most productive commercial fisheries – it’s 

blue crabs, oysters, clams, and rockfish are renown.  Like the Columbia salmon, these 

key living resources began a precipitous decline in the 1970s that led to action in the 

1980s with the signing of the Chesapeake Bay Agreement.  This agreement established 

the Chesapeake Bay Program, a collaborative management structure comprised of 

participants from the major states, academic institutions, communities, government 

agencies, and other stakeholders in the Basin.  This structure is central to the overall 

success of the Program.  The structure has a significant amount of clout behind it, as 

the governors of the major states, the mayor of the District of Columbia, and 

representatives from the federal and local governments are signatories to the 

Agreement and all subsequent actions.  This kind of high-level management support 

has been one of the primary keys to success. 

 

Further, the Chesapeake Bay Program is built around a series of clearly defined and 

articulated goals, starting with a top-level goal of a 40% reduction in nutrients entering 

the Bay and moving toward numeric tributary-specific goals for nutrient reduction and 

specific goals for living resources and other natural resource management components.  

These goals are encapsulated in a comprehensive environmental indicators program 

that provides the framework for funding decisions, program approaches, research and 

monitoring efforts, reevaluation, and information management.  Participants in the 

program attribute their success to having an effective collaborative management 

structure consisting of subject-based subcommittees (including an information 

management subcommittee) that serve to breakdown agency and organizational walls 

towards greater collaboration at meeting consensus-based goals.  Further attributes 

supporting program implementation include (Boesch, Undated): 

• Commitments:  A strong system of consensus-based agreements, Memoranda 

of Understanding, and similar formal and informal policies bring together 

stakeholders at all levels in a collaborative approach.  This collaborative 

approach starts at the highest level, through the Executive Committee – a body 

comprised of participating state governors, federal government, and local 

representatives. 
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• Goals:  “The Chesapeake Bay Program has set goals, even when it was not 

crystal clear what those goals should be (Boesch, Undated).”  These goals 

provide necessary program focus for bureaucratic attention, program activities, 

public understanding, and information management.  These goals are 

intentionally numeric so that tracking and reporting are facilitated. 

• Science:  Science provided the assessment foundation for initial program 

directions and goals and continues to inform the program. 

• Modeling:  The Bay Program uses a suite of linked computer models to support 

program tracking and effectiveness studies.  Computer modeling has been very 

important as a decision-making tool. 

• Monitoring:  The Bay Program operates one of the largest monitoring programs 

in the world, and is constantly reevaluating its efficacy to ensure it stays on track 

with program priorities. 

 

The Bay Program stresses the need to “work hard to reach consensus among key 

stakeholders on the selection of appropriate measures, interpretation of data and use.  

Once sold on the value of the measure they will help maintain it over time (CBP 

Environmental Indicators Document, Undated).”   Other key points include maintaining  

the indicators (and related information resources) link to the strategic goals of the 

organization.  Further,  budget support should be linked to a commitment to develop 

and track tangible performance measures.  Leadership must push for the development 

and use of indicators.  Public participation is a critical commitment of the Bay Program, 

accordingly  information is  shared with the public and program partners on a regular 

basis to provide  context and build public and political support for goal-setting and 

necessary environmental improvements (CBP Environmental Indicators Document, 

Undated). 

 

For the first decade and a half of the Chesapeake Bay Program, the strong program 

goals and approaches were not backed up by an effective information management 

system.  When preparing for the 1997 Reevaluation of the Nutrient Reduction Strategy, 

Bay Program staff expressed concern about the state of information management in the 



 
 

97

watershed.  An effort to organize these approaches, the Chesapeake Information 

Management System, was initiated.  It provides an example of how information 

management can be restructured to support development, tracking, and achievement of 

Basinwide goals and measures.  CIMS was a vision of building an integrated 

information management system and process to support Chesapeake Bay restoration 

goals.  While some participants were enthusiastic but skeptical of the process, CIMS 

has proven a success in the basin and has supported a more organized information 

management approach that is closely tied to program goals. 

 

Establishing an integrated information management system can be a daunting task 

because of the range of issues, players, different geographic boundaries, and politics.  

This is especially true in an area such as the Columbia Basin, because it is a high 

priority watershed, and will require the cooperation of many federal, state, and local 

agencies/organizations to be successful.  All of these entities, with their own regulatory 

mandates, resources, and goals, have different ideas and priorities about managing the 

Columbia Basin environment.  Yet, many of these various groups have expressed a 

need for an integrated information management system, as well as a willingness to work 

together to build toward and contribute to the success of such a system. 

 

The same was true of the Chesapeake Bay watershed.  The Chesapeake Information 

Management System (CIMS) was initiated when key agency/organization leads and 

staff realized difficulties in meeting and tracking goals.  As in the Columbia Basin, 

information was hard to find and acquire.  Chesapeake Bay Program leads addressed 

this challenge by sponsoring a requirements analysis that recommended the 

development of CIMS. 

 

Prior to 1996, no such system existed for the Bay.  Very little, if any Chesapeake Bay 

information was available online.  Now through the CIMS process there is a robust 

WWW site (http://www.chesapeakebay.net) with many useful features.  CIMS has 

benefited its stakeholders in numerous ways.  It has improved information organization, 

giving a greater number of users access to the information.  There are currently over 10 
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major data sets related to Basin goals and indicators available for querying and 

download, and the CIMS site receives 50,000 hits per month.  These queries do not 

require a staff person to fill - they are filled automatically by the system, saving time and 

money. 

 

While there is an up-front cost associated with developing an information management 

system such as CIMS or CBCIS, these systems can work to save organizations time 

and money in the long run.  One data provider at the Chesapeake Bay Program 

estimates time savings of 70%(Personal Communication, Richard Batiuk, Associate 

Director of Science, Chesapeake Bay Program, 2002).  The Chesapeake Bay Program 

resources for its Data Center continue to decline while the amount of information 

managed has increased dramatically.  Data requests used to be backlogged between 

three and six months, whereas, now users receive an almost instant response. 

 

In addition to providing Chesapeake Bay information online, CIMS has made the 

information more useful.  By creating a forum for increased cooperation and 

communication between stakeholders, CIMS has facilitated the creation of common 

formats for data sets (including reporting standards, a data dictionary, and database 

design) and metadata to improve the compatibility and effectiveness of searching and 

analyzing.  Common formats enable the use of distributed nodes, which allow for the 

querying different databases housed in different states. 

 

Thus far, the governors of all the states in the watershed have pledged their support, 

and nine major organizations have also joined.  This high-level buy-in was sought early 

in the CIMS process, and was crucial to its success.  A powerful tool contributing to this 

success was the signing of a strategy for information management by members of the 

Chesapeake Executive Council and a more detailed MOA for key participating agencies 

and organizations.  Participation in the project continues to grow through active 

advertising, outreach, education, and the creation of tools and other incentives. 

 



 
 

99

Once effective means of fostering improved consistency in data management across 

the Basin was development of very specific grant guidelines outlining CIMS 

requirements for recipients of grants, contracts, cooperative agreements and 

interagency agreements.  In brief, these include: 

• Requirement to submit deliverables in electronic format 

• Locational data policy 

• Map coordinate datum policy 

• Map Coordinate Projection Policy 

• Metadata Policy 

• Common Station Names Guideline 

• Common Data Dictionary Guideline 

• Calendar Date Policy 

• Common Methods Codes Guideline 

• Data Reporting Guideline. 

• Geospatial Referencing 

 

For the most part, these guidelines were developed by consensus using work groups 

under the information management subcommittee.  Grantees also have to demonstrate 

how their work relates to overall Basin goals. 

 

Another effective component is information sharing and technology transfer about 

CIMS.  Participants in the CIMS network have access to a tools page where tools 

supporting implementation are posted.  Further, information management is conducted 

in a more open and transparent fashion, where participants post results, including 

documentation and other background materials on the CIMS tools page so that others 

can learn from them.  A prime example of this is posting data base documentation, 

entity database design  diagrams, system specification, and other supporting 

information so that others can learn from existing efforts instead of re-inventing the 

wheel. 
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A Model Information Management Approach for the Columbia Basin 
 

A model information management approach must link information strategies with 

Basinwide goals.  Various components are essential to incorporate in order for the 

approach to succeed.  These are listed below, but discussed in more detail in the 

Recommendations chapter. 

 

A basinwide information management approach must be developed as part of the 

overall basin planning and adaptive management approach. 

 

The information management approach must relate to program goals and objectives 

showing clearly how information content and system functionality relate to priorities. 

 

The information management approach  is recorded in a comprehensive basinwide 

information strategy document that clearly defines goals, activities, roles and 

responsibilities, timeframes and milestones, and measures of success. The information 

strategy must be developed in consultation with and integration with research, 

monitoring and evaluation strategy development. 

 

The information management approach must incorporate an institutional and 

administrative infrastructure and communication strategies to support collaborative 

information management. 

 
The information management approach must have agreements to participate. 

 

The information management approach must adhere to Basinwide information 

management standards for: 

• Security 

• Funding 

• QA/QC and Documentation 

• Metadata 
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• Monitoring 

• Data Standards and Data Dictionary. 

 

The information management approach must consider the spectrum of users and 

information. 

 

The information management approach must build in reevaluation. 

 

These are presented in the information framework document (Exhibit 13a,b).  They are 

elaborated on in the Recommendations Chapter. 
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Exhibit 13a.  CBCIS Information Framework 
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Exhibit 13b.  CBCIS Information Framework 
I. II. III. IV. V. VI. VII. VIII. IX. 

Agency 
Integration, 

Collaboration 
and Communi-

cation 

Basin Goals, 
Objectives 

and Measures 

Basinwide 
Information 

Management 
Protocols 

Collaborate 
With 

Information 
Users 

Ensure Long-
Term Support/ 
Commitments 

Distributed 
Information 

System 
Architecture 

Data/ 
Information 

Search 

Decision-
Support Tools 

CBCIS 
Evaluation 

and Feedback 

Formalize an 
accountable 
CBCIS 
administrative 
framework. 

Develop Basin 
information 
management 
goals, 
objectives and 
measures. 

Research and 
post 
inventory(ies) 
of existing 
standards and 
protocols. 

Develop 
information 
management 
and public 
information/ 
communication
s work groups. 

Develop a long-
term resource 
plan (staff and 
dollars) for 
CBCIS 

Develop CBCIS 
using a 
distributed 
system 
architecture 
based on an 
enterprise 
approach. 

Develop tools 
that will enable 
searching, 
accessing, 
acquiring, 
sharing, and 
contributing 
info. resources. 

Provide access 
to modeling 
information and 
basic analytical 
tools. 

Conduct 
periodic 
evaluations of 
CBCIS 
implementation
. 

Expand efforts 
to seek buy-in 
from other key 
decision-
makers and 
stakeholders. 

Develop an 
overall Basin 
management 
strategy. 

Develop and 
implement 
CBCIS-specific 
metadata tools. 

Expand CBCIS 
outreach and 
investigation to 
other segments 
of the CBCIS 
community. 

Develop a 
funding and 
resource 
support 
workgroup. 

Establish 
guidelines for 
becoming a 
CBCIS node. 

Develop a 
means to 
compile historic 
metadata. 

Develop 
WWW-enabled 
interactive 
mapping tool. 

Periodically 
evaluate of the 
relationship 
between goals 
and information 
management. 

Develop CBCIS 
conceptual 
design and 
demonstration 
package. 

Evaluate 
project 
relevance to 
goals as part of 
the grant and 
contract 
process. 

Develop and 
post standards 
for reporting 
geographic 
data. 

Conduct 
Basinwide 
public 
workshops to 
advertise and 
seek feedback. 

Support CBCIS 
using financial 
arrangements 
and 
participation 
incentives. 

Redirect 
resources to 
support 
development of 
CBCIS nodes 
at originating 
data sources. 

   

Establish high-
level 
agreement 
endorsing and 
pledging 
signatory 
support. 

Complete the 
preliminary 
inventory of 
information 
resources. 

Develop 
Basinwide 
monitoring 
protocols and 
data standards. 

Develop a 
CBCIS public 
outreach 
strategy. 

Develop CBCIS 
as a base-
funding 
category, not to 
be recompeted 
on an annual 
basis. 

Develop CBCIS 
technical 
assistance. 

   

Develop a 
CBCIS working 
prototype. 

Further 
evaluate info. 
needs against 
resources. 

Develop and 
post QA/QC 
procedures and 
protocols. 

 Develop strong 
operations and 
maintenance 
plan. 

Develop CBCIS 
data 
repositories. 
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Exhibit 13b.  CBCIS Information Framework 
I. II. III. IV. V. VI. VII. VIII. IX. 
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hub of CBCIS. 
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Basinwide 
research and 
monitoring 
strategy. 

Develop 
system security 
protocols. 

      

 Develop online, 
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research and 
monitoring 
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requirements 
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grants and 
contracts 
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common db 
designs for 
similar info. 
types. 

      

  Develop and 
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manual that 
documents 
everything 
needed to 
become a 
participant. 
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VII. CBCIS RECOMMENDATIONS 
 

The findings from this requirements analysis are consistent with those expressed in the 

literature.  The Columbia Basin is lacking a coherent, consistent framework for using 

data.  A cooperative, integrated Basinwide information management system like CBCIS 

provides the framework and should be implemented as an information management 

planning process linked to larger basin planning.  It can become an important agency 

coordination and communication hub and the one place people go for reliable Columbia 

River Basin information.  In essence, CBCIS could become the “one-stop-shop” for:  

• Understanding the context.  The participants, efforts, activities, and goals are put 

together in a meaningful way so that users can understand the big picture and 

what the individual efforts are; 

• Naming goals; 

• Tracking indicators (performance measure development and progress); 

• Fostering communication (yellow pages, calendar – CBFWA is doing these now, 

should integrate them – work spaces, meeting notes and other materials); 

• Obtaining information about all levels of the information spectrum; 

• Presenting a public education and outreach option; 

• Assembling and presenting management information; 

• Learning about monitoring programs and protocols; 

• Learning about actions and activities (e.g., is there something analogous to an 

Environmental Improvement Program (EIP) tracking system or a projects data 

base); 

• Finding documents (incorporate StreamNet and other libraries) and data  

• Developing and posting CBCIS-related support and protocols; and 

• Linking to decision-making tools. 

 

CBCIS should be designed as an enterprise solution with distributed architecture.  An 

enterprise solution incorporates a network design comprising data and information, 

people, hardware, and applications.  The design supports a distributed, but 
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interconnected network of computers that work together as long as data standards and 

information management protocols are used and adhered to by all participating data 

managers. 

 

There are many models for such an enterprise approach.  SAIC proposes one in 

Chapter VIII, Implementation Strategy. 

 

By using an enterprise solution with a distributed architecture, existing data centers will 

continue to exist.  Depending on their level of cooperation, they can be brought into the 

CBCIS framework as participants in planning and operators of CBCIS nodes. 

 

Remembering that CBCIS is an information system, these recommendations address 

institutional, administrative, policy, financial, technical, and education/outreach elements 

that comprise an effective information system.  Each type of recommendation is needed 

to support the others – without an integrated package of recommendations, CBCIS 

could lose Basin support, falter in maintaining implementation momentum, or stray from 

achieving its highest priority goals.  CBCIS could fail if one or more recommendations 

are ignored.  For example, inadequate high-level support from key agencies could derail 

the collaboration and/or resource allocation needed for CBCIS.  Therefore, 

recommendations related to education and creating buy-in are crucial.  Similarly, ill-

conceived technical solutions that do not match Basin capabilities could reduce the 

ultimate effectiveness of CBCIS.  Inadequate attention to and agreement on minimum 

standards would make it very difficult to support data sharing and integration.  The list of 

examples could go on and on.  In short, all pieces comprising CBCIS must be 

addressed in the recommendations, from communication and coordination to data. 

 

These recommendations were developed as part of the CBCIS requirements analysis, 

supplemented with careful review of the literature and consultant expertise.  During 

each focus group and interview, participants were asked to identify their frustrations with 

the current information management approach in the Basin and brainstorm solutions.  

Many of these solutions pointed the way to clear recommendations.   
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Exhibit 14 lists each recommendation.  The next section of this chapter describes key 

recommendations from the literature.  The body of this chapter describes each 

recommendation and Appendix R presents a comprehensive matrix of the 

recommendations, including a description, short outline of steps needed to complete the 

recommendation, estimated timeframes for starting and finishing each recommendation, 

and the recommended level of effort for each.  Together, these recommendations 

comprise a framework for implementing CBCIS.  The information contained in this 

Evaluation and Recommendations Report for the recommendations provides an overall 

scope of work for CBCIS, although additional details will be developed as 

implementation proceeds. 

 

A.  GUIDING PRINCIPLES 
 

These recommendations are framed within a series of guiding principles developed by 

consensus in the Project Team and agreed to by the Coordinating Committee. In the 

course of the CBCIS requirements analysis investigations, several recommendations 

were mentioned so frequently that they were common to almost all participants.  These 

highly identified recommendations were elevated through discussions with the Project 

Team and Coordinating Committee to be considered as Guiding Principles for CBCIS.  

These set the essential framework and operating principles for CBCIS.  The following 

guiding principles are the basic tenets under which CBCIS will operate: 

• CBCIS encompasses the information spectrum (data and related information 

products) by performing outreach and education at all user levels and 

incorporating information and technology tools in a phased approach. 

• CBCIS is committed to a publicly supported process and will include efforts for 

public participation. 

• CBCIS tools must enable users to search and navigate through the information 

spectrum. 

• Information accessible through CBCIS must be geo-referenced using standard 

georeferencing approaches 
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• Basinwide information management standards (e.g., data standards) supporting 

CBCIS must be developed and agreed upon by CBCIS participants. 

• Efforts will be made to provide access to high priority legacy data and information 

from CBCIS. 

• CBCIS will be developed using the WWW, ensuring easy to understand and 

navigate graphical user interfaces.  Additional data distribution modes also will be 

incorporated to address the spectrum of potential users. 

• Ensure that every group affiliated with CBCIS development and implementation 

has balanced membership representing all levels of the spectrum (i.e., 

information users and providers must communicate).  If a group is highly 

technical (e.g., a workgroup on developing networking solutions), ensure that 

representatives of the higher levels of the information pyramid are informed of 

approaches and progress and given the opportunity to comment. 

 

Exhibit 14.  CBCIS Recommendations 

FOSTER INTEGRATION, COLLABORATION, AND COMMUNICATION 
44. Formalize an accountable CBCIS administrative framework. 
45. Expand CBCIS outreach efforts to seek buy-in from other key decision-makers and 

stakeholders in the Basin.  Develop targeted outreach and education materials for 
key CBCIS participants and supporters that clearly outline the need for CBCIS and 
describe the benefits and costs for such an endeavor.  Ensure this outreach 
approach addresses the need for long-term support for CBCIS to succeed. 

46. Develop CBCIS conceptual design and demonstration package (interactive 
presentation). 

47. Establish a high-level agreement (MOU or stronger document) endorsing CBCIS 
and pledging signatory support. 

48. Develop a CBCIS working prototype. 
49. Identify a CBCIS Coordinator and Project Manager and a funding source. 
50. Develop communication and coordination hub of CBCIS. 
INTEGRATE INFORMATION MANAGEMENT WITH BASIN GOALS AND 
PERFORMANCE MEASURES 
Basinwide Goals, Objectives, Measures: 
51. Develop basinwide data management goals, objectives and measures (e.g., 

performance measures, indicators) that cut across and integrate individual agency 
missions and mandates. 

52. Develop an overall basin data management strategy. 
53. Develop a process for evaluating proposed data management project relevance to 

goals as part of the grant and contract process. 
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Information Needs: 
54. Complete the preliminary inventory of information resources in the Columbia River 

Basin. 
55. Further evaluate CBCIS information needs against available information resources 

to identify gaps and develop acquisition strategy. 
56. Write a long-term regional information system development plan and develop a 

Basinwide collaborative RM&E program. 
Research and Monitoring: 
57. Collaboratively establish a Basinwide research and monitoring strategy. 
58. Develop an online, interactive research and monitoring inventory. 
DEVELOP BASINWIDE INFORMATION MANAGEMENT PROTOCOLS 
59. Research and post inventory(ies) of existing standards and protocols in the 

Columbia River Basin. 
60. Develop and implement CBCIS-specific metadata tools. 
61. Develop and post on CBCIS standards for reporting geographic data:  latitude and 

longitude; map coordinate datum; and map coordinate projection. 
62. Develop Basinwide monitoring protocols and data standards addressing data 

collection, storage and analysis. 
63. Develop and post on CBCIS Quality Assurance and Quality Control procedures and 

protocols. 
64. Develop documentation standards for data processing and analysis. 
65. Develop system security protocols. 
66. Incorporate CBCIS requirements into future grants and contracts. 
67. Develop and post common database designs for similar information types. 
68. Develop and post a CBCIS guidance manual that documents everything needed to 

become a CBCIS participant. 
COLLABORATE WITH THE FULL SPECTRUM OF INFORMATION USERS 
69. Develop management and public information/communications work groups as part 

of the CBCIS administrative structure. 
70. Expand CBCIS outreach and investigation to other segments of the CBCIS 

community not included in the original requirements analysis. 
71. Conduct Basinwide public workshops to advertise and seek feedback on CBCIS 

recommendations. 
72. Develop a CBCIS public outreach strategy. 
ENSURE LONG-TERM SUPPORT AND COMMITMENTS 
73. Develop a long-term resource plan (staff and dollars) for CBCIS. 
74. Develop a funding and resource support workgroup. 
75. Support CBCIS using financial arrangements and participation incentives. 
76. Develop CBCIS as a base funding category, not to be recompeted on an annual 

basis. 
77. Develop a strong operations and maintenance plan. 
78. Conduct an annual Basinwide CBCIS workshop. 
MOVE TOWARD A DISTRIBUTED SYSTEM ARCHITECTURE, USING AN 
ENTERPRISE APPROACH 
79. Develop CBCIS using a distributed system architecture based on an enterprise 
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approach. 
80. Establish guidelines for becoming a CBCIS node. 
81. Redirect resources to support development of CBCIS nodes at originating data 

sources. 
82. Develop CBCIS technical assistance. 
83. Develop CBCIS data repositories. 
DESIGN AND DEVELOP INFORMATION SEARCHING (DATA INDEXING) TOOLS 
84. Develop tools that will enable searching, accessing, acquiring, sharing, and 

contributing information resources about the Columbia River Basin resource 
management efforts. 

85. Develop a means to compile historic metadata. 
DESIGN AND DEVELOP DECISION-SUPPORT TOOLS LINKED TO BASIN GOALS, 
OBJECTIVES AND MEASURES 
86. CBCIS should provide access to modeling information and basic analytical tools to 

perform user-defined queries, simple statistics, and trend analyses against 
databases available through CBCIS. 

87. Develop WWW-enabled interactive mapping tool. 
EVALUATION AND FEEDBACK 
88. Conduct periodic evaluations of CBCIS implementation. 
89. Conduct periodic evaluation of the relationship between goals and information 

management 
 
Key to CBCIS is the ideals of integration, cooperation, and collaboration.  For CBCIS to 

achieve the goals of the Vision Statement, it is necessary to have involvement from all 

stakeholders, and to approach implementation in an open and transparent way – 

meaning that from the outset, communication and the sharing of ideas and information 

is crucial.   This moves away from an agency-centric or program-specific focus to 

adopting a new Basinwide view.  Integration is about working together in different ways, 

changing culture, and breaking down agency walls. 

 

So, the CBCIS framework will, by necessity, include: 

• Institutional arrangements; 

• Means to improve agency coordination around the topics of information and 

priority actions; 

• Participation agreements (e.g., MOUs, MOAs); 

• Guidelines for CBCIS participation – people need to know what is required; 
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• Content – information must be in the system, but it must be relevant, related to 

Basin priorities and needed to meet the mission of the Columbia Basin resource 

management efforts; 

• Tools – participants must be able to find, access, and use information.  Tools 

should help put the information in context; 

• Human infrastructure to make sure the “trains run on time”; and 

• Technology infrastructure to make sure any of this can actually happen. 

 

Participants in Columbia Basin resource management efforts need to buy-in to CBCIS 

in order for it to work.  To that end, many of the recommendations promote a 

stakeholder-driven consensus approach to decision-making.  A top-down, mandated 

approach will alienate, not incorporate.  Participatory decision-making is crucial for 

CBCIS success.  We recommend using a “Working Group Approach,” meaning an 

approach involving the following steps: 

• Identifying a representative group of people (covering all levels of the information 

spectrum) to serve on a subject-specific work group.  If practical, existing 

Columbia Basin work groups should be used rather than creating  new groups, 

although it is likely subject-specific groups will be developed. 

• Researching the issue at hand and determining the current state of affairs in the 

Columbia Basin (e.g., identifying what data standards already exist). 

• Developing options for unified, Basinwide solutions (e.g., CBCIS data dictionary) 

and presenting the results first to the Project Team (PT) for review and comment 

and iteration until consensus is achieved. 

• Presenting the PT’s consensus proposal to the Coordinating Committee (CC) for 

final review and adoption. 

• Seeking the support of the agency heads for CC decisions. 

• Note: In time, the PT and CC may be replaced by a new oversight body 

proposed as the CBCIS Information Management Committee. 

 

This type of iterative approach is crucial for obtaining the kind of buy-in necessary to 

support CBCIS. 
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Key groups for implementing these recommendations will include a core group 

(including a CBCIS Coordinator), the PT and CC (or a new oversight body, the CBCIS 

Information Management Committee), and dedicated staff support and/or contractor 

support.  The PT and CC will continue in their advisory and oversight roles for the time 

being.  Membership in both groups may be modified to better represent Basin 

stakeholders, but each group will continue in a similar role.  The PT will engage actively 

with the core group, meeting on a regular basis in person or via telephone conference to 

map the project and review products and progress.  Further, the PT will take the lead in 

identifying existing or spearheading new CBCIS work groups to address 

recommendations.  The work groups will focus on specific subjects on an as-needed 

basis.  Some work groups could meet frequently and continuously and others might be 

created to address a specific need.  These groups should build from existing groups 

where possible.   

   

B. RECOMMENDATIONS FROM THE LITERATURE 
 

The Columbia River Basin has a wealth of bright and creative thinkers addressing 

information management.  Many good ideas have been proposed about information 

management needs and solutions.  SAIC sought to identify all these efforts and then 

carefully evaluate them after concluding our own independent requirements analysis.  In 

particular, we were asked to carefully evaluate the ISRP (2000) Review of Databases 

Funded through the Columbia River Basin Fish and Wildlife Program.  We collated each 

recommendation presented in the report and provided responses.  These are 

summarized in Exhibit 15. 

 

Additionally, primary recommendations  synthesized from a number of additional 

documents are presented in Appendix S.  Although we did not specifically address each 

recommendation with a response, we considered all of them in making our final list of 

CBCIS recommendations. 
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Exhibit 15.  SAIC Responses to ISRP (2000) Recommendations 

Independent Science Review Panel.  2000.  Review of Databases Funded through 
the Columbia River Basin Fish and Wildlife Program.  ISRP 2000-3. 
“The tasks of compiling, archiving, and providing access to the data can best be 
handled by a decentralized distributed access system.” 
 
SAIC agrees. 
“…the Council should provide strong directions to the program’s data access sites 
(DART, part of the Fish Passage Center, and part of StreamNet) to ensure the 
continuation and improvement of analytical functions, maintenance of derived data, data 
validation, and service to data users.” 
 
SAIC agrees that the Council should play a lead role in providing oversight and 
guidance on information management related to the Fish and Wildlife Program.  SAIC 
does not necessarily agree that the existing data access sites should continue operating 
in a “business as usual” model.  As the basin moves toward a more open and 
collaborative approach to information management, these data access centers must 
respond.  This may entail reengineering of some approaches to comply with more open 
protocols for data sharing and compliance with developing basinwide standards.  
Further, instead of operating as independent centers, these entities must work 
collaboratively to support development of basinwide information objectives.  SAIC 
agrees that a joint working group of data centers is important.  Lastly, each of these 
programs must continue to evaluate the usefulness of their data and tools in light of 
basinwide goals and objectives.  Rather than waiting for direction, these entities must 
participate in the consensus and decision-making processes around information 
priorities. 
Form a “joint working group of the existing data centers to develop recommendations for 
standardization of data collection protocols and to identify data deficiencies.” 
 
SAIC agrees. 
Develop a comprehensive monitoring program “designed to provide the data needed to 
meet the goals of the Council’s forthcoming revision to the Fish and Wildlife Program.” 
Monitoring should be developed to “meet the central objectives and goals of the revised 
FWP.” 
 
SAIC agrees that a strategically-based monitoring program is essential.  To achieve 
this, SAIC recommends that the Basin develop an overarching series of goals and 
measures that cross-cut individual agency missions and objectives.  The various 
participants in Columbia Basin FWP must begin working together toward common goals 
and objectives.  This does not mean that individual goals and objectives are cast off – 
but rather, a new spirit of collaboration toward larger goals and objectives must occur.  
These larger goals must be developed with consideration of existing goals, objectives 
and measures and be compatible with them.  However, a unified (between agencies) 
basinwide series of goals and objectives is essential for building the framework for 
effective basinwide information management. 
Basin states and other interested parties need to “standardize their methods for 
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Independent Science Review Panel.  2000.  Review of Databases Funded through 
the Columbia River Basin Fish and Wildlife Program.  ISRP 2000-3. 
collecting data (4).” 
“The Council should play a top-down role working through the respective Governor’s 
Offices, State Departments of Fisheries and Wildlife, and the funding of projects in the 
Council’s Fish and Wildlife Program to convince managers that personnel time should 
be allocated to this task.” 
 
SAIC agrees. 
“The data archiving function should be modularized so that there is one data archiving 
center responsible for each class of data (4).”   
 
SAIC disagrees with this assertion.  This relies on an old model of data archiving – a 
centralized system.  We advocate using robust new Internet technologies and protocols 
to develop a distributed system.  Existing data archives and data access centers should 
work toward becoming distributed nodes to the CBCIS by complying with to-be-
developed CBCIS protocols.  Managers of existing data archives and centers should be 
active participants in determining these basinwide CBCIS protocols. 
“It is critical that metadata be archived in a database structure that maintains the 
association between primary data and their pertinent metadata (4).” 
 
SAIC agrees.  Effective metadata are essential to the success of achieving the CBCIS 
vision. 
Projects funded by the FWP should include “requirements for delivery of primary data, 
and their associated metadata, in a standard machine readable format, within a 
specified period of time.  Compliance with this policy should be a condition for continued 
funding (4).” 
 
SAIC agrees. 
“The data access function and calculation of derived data could be modularized in order 
to serve specified data access needs for purposes of data analysis (4).”  
 
SAIC understands this recommendation to indicate that existing data access centers 
should coordinate among themselves to ensure that they are not duplicating efforts in 
creating derived data and that derived data that are created meet analysis needs 
expressed by Basin data users.  In addition, derived data should be clearly linked to 
Basinwide goals, objectives, and measures and documented so that users understand 
the original data sources and the approach used to create derived results. 
 
Further, SAIC believes this recommendation suggests that data access centers  
“specialize” on thematic topics as one means to avoid duplication of effort.  SAIC 
strongly agrees that existing data centers should communicate openly and work 
collaboratively to avoid duplication of effort.  However, SAIC does not agree that each 
data center should specialize in particular topical areas.  As indicated by the next ISRP 
recommendation, the issue of derived data, in general, needs to be carefully examined. 
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Exhibit 15.  SAIC Responses to ISRP (2000) Recommendations 

Independent Science Review Panel.  2000.  Review of Databases Funded through 
the Columbia River Basin Fish and Wildlife Program.  ISRP 2000-3. 
 
Data centers should work collaboratively in a new joint working group to determine 
division of labor between themselves.  This should not be imposed, but developed in the 
spirit of open collaboration and consensus.  If collaboration does not occur, then the 
Council should step in and make decisions about allocation of labor. 
“It may be convenient, but it is not always necessary to archive derived data, because 
with adequate documentation they can always be reconstituted from the archived 
primary data and metadata.” 
 
Some users in the Basin expressed frustration at being unable to access primary data.  
They felt the derived data were inadequately documented and/or insufficient to suit their 
needs.  Their preference was to access primary data so they could perform the 
necessary analyses themselves.  SAIC believes an integrated information management 
system should provide options to users so that ones desiring to perform their own 
analyses should have access to well-documented primary data, and those seeking 
derived data should have access to it.  However, SAIC strongly believes that derived 
data should only be developed to meet specific and recurring information requests that 
are linked to Basinwide goals, objectives, and measures  – data should not be derived 
for its own sake.  A more detailed evaluation of derived data should be performed to 
determine its efficacy in meeting user needs, its quality and documentation, and its 
utility.  It is possible that some derivation could be performed by users using online tools 
and access to primary data.  Any derived data should be well-documented so that users 
know exactly how it was derived, what methods used and what quality assurance 
procedures followed. 
“A portion of funding for data access systems could be self-generated by contracting 
with data users (4).” 
 
SAIC strongly disagrees with this recommendation.  In order for an integrated, 
collaborative information management system to work, and achieve access and use by 
all levels of users, it must be a free and open system.  Charging fees is a barrier to 
effective information exchange.  However, information management must have 
consistent and reliable financial support.  SAIC recommends that CBCIS and data 
centers that are integral parts of the regional CBCIS information framework receive 
continuous baseline funding support.  A number of requirements analysis participants 
expressed frustration at the uncertainty of funding resources and the continual need to 
justify and recompete for financial needs.  A project like CBCIS will fail if it does not 
have reliable, long-term support. 
“Competition might be encouraged between data access sites (DART, part of the Fish 
Passage Center, part of StreamNet, and private contractors) to provide data assembly 
and analysis services to data users (4).” 
 
SAIC expresses concern and caution about this recommendation – competition may 
improve efficiency, but done in an uncoordinated fashion, it may foster duplication of 
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Independent Science Review Panel.  2000.  Review of Databases Funded through 
the Columbia River Basin Fish and Wildlife Program.  ISRP 2000-3. 
efforts and create a more confusing and disjointed information management landscape.  
SAIC believe collaboration, not competition, should be fostered and rewarded.  These 
groups should participate in a joint working group and use a consensus model, as 
described earlier, to determine key activities and associated roles and responsibilities. 
“In short, the data access centers (particularly StreamNet) should be turned loose to do 
what they should do best, search, sort, and collate data – possibly from multiple data 
archives – for purpose of analysis by data users.  This does not mean turning the data 
access sites loose on large-scale data analyses, but rather emphasizing their role in 
accessing and assembling data that users can then analyze further.” 
 
SAIC cautions against the wording “turn loose.”  Such wording implies an ad hoc 
approach that is a significant part of the current problem with information management 
in the Basin.  SAIC recommends that efforts be better coordinated and communicated 
and conducted in a strategic manner based on clear goals and objectives using 
standards and protocols that support data integration.  SAIC agrees that existing data 
access centers should focus on those aspects that “they do best,” but that doing so 
must occur in a coordinated fashion.  Further, SAIC agrees that the primary role of data 
access centers should be on assembling data that users need based on overarching 
basinwide goals, objectives, and measures.. 
ISRP advocates a distributed architecture for information management – “distributed 
access system to be developed by web links between modular sites.”  ISRP advocates 
that these sites “take responsibility for various functions, such as data archiving or data 
access, and may specialize in particular types of data, or particular types of analyses.  
Modularization and specialization among the various sites participating in the networked 
system should encourage efficiencies and allow for sound fiscal management.” 
 
SAIC agrees with a distributed model.  Further, SAIC agrees that for data access 
centers that have a very specific and clearly defined goal (e.g., serving coded-wire tag 
data) that meets an important basin need, they should continue to focus and specialize 
on that area of expertise.  Data access centers with a less well-defined mission should 
not develop “tools for tool’s” sake, or collect “data for data’s” sake.  They should have 
their mission reviewed carefully to ensure they are providing useful service.  As 
mentioned before, they should also begin working collaboratively to develop CBCIS 
protocols and move toward becoming distributed nodes. 
“We recommend continued support of the database programs (5).” 
 
SAIC agrees, but with modifications expressed in the recommendations. 
“The Council focus should move on to identifying and filling gaps in data and metadata 
(5).” 
 
This project began an effort to identify data gaps, however additional work needs to be 
performed.  The Council should spearhead an effort to develop a very clear set of 
Basinwide restoration goals, building from the existing goals.  Only when these goals 



 
 118 
 

Exhibit 15.  SAIC Responses to ISRP (2000) Recommendations 

Independent Science Review Panel.  2000.  Review of Databases Funded through 
the Columbia River Basin Fish and Wildlife Program.  ISRP 2000-3. 
are developed and/or synthesized can effective monitoring, information, and public 
outreach strategies be developed.  From this, a clear knowledge of gaps will occur. 
“A distributed access system is most easily implemented given standardized methods 
and metadata… (5)” 
 
SAIC agrees. 
“The overall impression of the ISRP is that the various database centers are doing 
reasonably well with the data they are being given.  It is not their fault that data gaps 
exist or that incompatible methods are used by the various agencies in the basin.” 
 
SAIC believes an improved partnership between data users and data providers should 
occur.  This can come from either direction.  If data users are not providing adequate 
oversight, data providers can “force the issue” by seeking clarity on what priority data 
sets should be served and why (e.g., what initiative or goal do they relate back to).  In 
the requirements analysis we heard of some attempts to open this dialogue – most of 
which were met with limited extent.  Therefore, we believe that formal mechanisms to 
improve the dialog between these two groups must occur.  Each group should be 
represented in a larger CBCIS Information Subcommittee and have integrated working 
groups to address this topic.  An information management infrastructure must speak to 
goals (science and management) that are collaboratively developed and articulated.  It 
must address the public context for information management.  And it must include 
technological aspects.  An infrastructure must be developed that will bring these various 
voices, the various users and providers of information, together. 
 
“We have the distinct impression that in some cases, their (the data access centers) 
hands have been tied by policy decisions of agencies and oversight committees on both 
data and metadata availability.” 
 
SAIC agrees and recommends that a collaborative approach to information 
management should be endorsed through MOUs and other policy decisions.  The basin 
must recognize that it will only achieve its goals through a spirit of open collaboration.  
Today’s computer and Internet technologies support this approach – indeed, proprietary 
systems (that cannot be shared) are rapidly being replaced with open technologies and 
protocols that foster sharing and collaboration using a distributed information 
architecture.  This technology example provides an apt analogy for similar processes 
that should occur at the institutional level. 
The ISRP report is very critical of a lack of a coordinated basinwide information 
management design, and lack of a leadership organization to take responsibility for 
such an effort.  They also question whether there are any organizations with broad 
enough authority to take command of basinwide implementation.  They say that 
implementation “might well require a new cooperative venture among several 
organizations.” 
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Independent Science Review Panel.  2000.  Review of Databases Funded through 
the Columbia River Basin Fish and Wildlife Program.  ISRP 2000-3. 
SAIC agrees.  There is a lack of unified vision, lack of coordinated plan and a 
disconnect between management needs and science and monitoring.  Each group is 
“doing their own thing” and there is no leadership in developing a unified and 
coordinated vision.  This basin needs to undertake systematic basin planning rallied 
around goals, objectives, and measures that lead to management questions and 
information needs – from this a research, monitoring and information management 
strategy can be developed.   
Ideally, there would be a systemwide assessment of data needed to provide information 
for management decisions.  Then some organization would take responsibility for 
designing monitoring and experimentation programs that could efficiently deliver those 
data. Finally, some organization would take responsibility for implementation of the 
design (6).” 
 
SAIC agrees with one exception – the basin needs to move away from having individual 
organizations perform basinwide tasks.  Based on our evaluation of information 
management in the basin, there are many individual organizational efforts, but few truly 
effective integrated and collaborative ones.  A new infrastructure that brings together 
the various participants in information management (expanding the “traditional” list to 
include representatives all along the information spectrum) must be created.  To build 
CBCIS, a new spirit of cooperation must be fostered.  A cross-agency team approach to 
assessment, design, and implementation should occur.  Using a consensus model to 
the maximum extent possible, teams should develop work plans to identify tasks and 
develop action items.  Then, roles and responsibilities can be allocated to individual 
organizations – yet they will be reporting to and performing work for the relevant basin 
team. 
Standardization (for data collection) can be accomplished “by getting the affected 
parties to a workshop where the explicit charge is to standardize methods… (10).” 
 
SAIC agrees this is part of an approach, however it will take more than one workshop to 
develop CBCIS standards.  Workshops are one technique to support consensus-based 
standards development.  These efforts should be spearheaded under the new CBCIS 
information infrastructure. 
“We recommend adoption of a policy requiring that the reporting requirements for 
projects funded by the program include requirements for delivery of primary data, and 
their associated metadata, in a standard machine readable format, within a specified 
period of time (11).” 
 
SAIC agrees. 
The ISRP advocates using multiple data archive sites, each specializing in one data 
class.  They go on to say that “communication between the data archiving center and 
the data providers is essential to ensure completeness of the compilation.” 
Having data archive center implies that data leave the data provider (originator of the 
data) and that the data are sent somewhere for something to happen to them.  In cases 
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Independent Science Review Panel.  2000.  Review of Databases Funded through 
the Columbia River Basin Fish and Wildlife Program.  ISRP 2000-3. 
where the data provider does not have the means to properly manage the data that may 
be a totally appropriate model.  However, in many instances, the data provider may be 
the best keeper of the data – the best natural archiver – and to send those data to 
another location potentially introduces error in translation, duplication of effort, and an 
extra layer of information management that potentially reduces efficiency and increases 
cost. SAIC recommends that each data archiving center be carefully evaluated in detail 
to understand the sources of their data – the potential for each source of data to 
maintain their own information – with the intention of identifying those areas of 
redundancy.  With todays open computer technologies there is no need for a data 
producer to send their data to another location unless they are not equipped to serve 
their data themselves.  The centralized model is becoming obsolete. 
 
Existing data archives incorporating a centralized architecture could maintain some of 
their existing functions as archives for historic data and metadata.  Further, they could 
continue to provide centralized support to data providers lacking the ability to establish 
their own distributed CBCIS nodes and/or provide technical assistance to data providers 
as the data providers establish their own nodes.  Existing data centers could develop 
tools for interacting with the data providers and provide a lead role in developing CBCIS 
tools.   They could become oversight organizations for ensuring compliance to metadata 
and other CBCIS standards.  Developing a basinwide distributed system will take time 
and existing data centers can play a crucial leadership role in making CBCIS happen, 
they also provide the bridge during the transition by maintaining their traditional roles 
until the source agencies are able to act as a distributed node.   
 
Overtime, as CBCIS becomes fully functional, the role of existing data centers will 
change to be more compatible with the regional CBCIS model.  SAIC is not able to 
predict what that long-term evolution will look like, but expects data centers to perform 
roles in collecting and organizing metadata, supporting tools development, providing 
technical assistance and archiving functions where necessary.  Existing data centers 
will be important nodes to CBCIS and should take the lead in becoming nodes. The 
data center working group mentioned before will play a critical role mapping this 
evolution. 
ISRP does acknowledge that the ease of establishing links on the WWW extends to 
links between data access sites and multiple data archives.  Thus, they conclude that 
the Council need not fund duplicate functions among sites – since each can readily link 
to another for a query function that has already been developed.  “The only reason to 
invest in implementation of a particularly new query function within any data access site 
is to address a need that is not yet met conveniently in the system (15).” 
 
SAIC agrees with qualification.  A regional information system like CBCIS needs to 
move beyond simple links to other sites.  While tools and data can certainly be housed 
at other sites, this linkage should be invisible to the user.  This is possible with today’s 
computer technologies and distributed system architectures.  CBCIS should serve as 
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the Columbia River Basin Fish and Wildlife Program.  ISRP 2000-3. 
the “one-stop-shopping” center for all Columbia Basin data and information and related 
tools. 
ISRP also suggests putting out a bid to provide documentation (metadata).   
 
SAIC agrees this may be the only way to get historic metadata compiled in a timely 
fashion. The compilation of metadata should be a condition for any future funding. 
 

We conducted our investigations independent of these reports.  In other words, we did 

not want to be potentially biased from the outset since we were charged with providing 

an outside, objective review.  However, it is interesting and important to note that the 

results of our independent, user-based, requirements analysis, plus our experience in 

other areas, tracks very well with many of the recommendations already considered for 

the Basin.  This is an important finding – clearly there is rising agreement about what 

needs to be done to improve information management from a basin perspective.  It is 

time to move from evaluation to implementation. 

 
C.  CBCIS RECOMMENDATIONS 

Foster Integration, Collaboration, and Communication 
 

1. Formalize an accountable CBCIS administrative framework.  A recurring theme 

in the requirements analysis and literature was the lack of mechanisms to foster 

institutional cooperation and integration around information management.  CBCIS 

must be built around the principles of cooperation and integration.  There are many 

tasks and tools that can foster this, but none is as important as the human element.  

Representatives from key Columbia River Basin/CBCIS stakeholders (users and/or 

providers of information) must communicate with each other on a regular basis – this 

provides the foundation for the technology and data/information sharing that is 

essential to CBCIS. 

 

Such an infrastructure was developed for the requirements analysis.  In the short to 

medium term, it is useful to keep the existing structure of the PT and CC.  In the 
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longer term, SAIC recommends developing a new CBCIS implementation structure 

comprised of a CBCIS Information Management Committee and associated 

workgroups.  Technical staffing for this new structure could occur from existing 

groups/organizations, but this group must be independent of the missions of any 

particular agency.  This group would be comprised of stakeholders at the decision-

maker level who represent all levels of the information pyramid.  In other words, this 

group must bring together information/data users and providers.  Too often, 

information management in the Basin has been left up to information technology 

specialists with a communication schism occurring between them and user groups.  

The new Information Management Committee would provide a decision-making 

forum where these two groups would come together.  The Committee can be built 

from the existing PT and CC, but membership should be carefully evaluated to 

ensure Basin stakeholders are represented as well as each data/information 

user/provider group.  At a minimum, the group must have federal, tribal, state and 

local agency representation, members from the scientific community, academic 

institutions, public information specialists, program managers and decision-makers, 

and civic/environmental groups.  This broad-based Committee would integrate and 

provide oversight to CBCIS.  It would serve as the goal-setting body to ensure 

CBCIS addresses key Basin priorities expressed by key initiatives, and Basin goals, 

objectives and measures.  The Committee would not replace existing efforts, but 

would provide guidance, resources, tools, and technical support to all efforts – and 

provide the integration mechanism to lace these efforts together in a meaningful 

way.  In sum, this Information Management Committee would lead policy 

development efforts including standards (data reporting and data collection), provide 

a liaison between users and producers, and issue tools and guidance documents. 

 

The Information Management Committee should integrate with Basin efforts in public 

involvement/communications, management, restoration strategies, and existing data 

center expertise through the use of Subcommittees.  Candidate Subcommittees 

include: 
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• Public Information/Communications:  Provides a forum where existing 

public information specialists come together and begin crafting a coherent 

and cohesive Columbia Basin restoration story that provides context for 

CBCIS and its information content. 

• Management Information:  Provides a forum where managers identify and 

communicate their key management questions and information needs.   

• All-H:  This subcommittee would pull together key efforts addressing the all-H 

strategy.  A special component of the subcommittee should be a subbasin 

planning/RME working group that identifies key compatibilities and 

differences in these two efforts and ascertains opportunities for information 

sharing.  This is necessary to ensure adequate communication about goals, 

objectives, measures of success, and information needs. 

• Existing Data Centers:  SAIC agrees with the ISRB (2000) recommendation 

that a joint working group of the existing data centers should be created.  

These centers contain a great deal of talent and good ideas on Columbia 

Basin information management.  This working group would essentially be a 

think-tank to address technology issues and develop innovative solutions.  

More importantly, this group would provide a forum for each data center to 

collaboratively decide the appropriate roles for existing data centers in the 

new CBCIS framework and to allocate roles and responsibilities accordingly. 

 

These subcommittees would serve as the liaison between the Information 

Management Committee and the CBCIS Working Groups.  They would routinely 

report on their activities to the Committee, providing the essential pieces of the 

overall CBCIS framework ensuring that the information spectrum is represented and 

that Columbia Basin information users and providers communicate. 

 

The overall Information Management Committee should further be supported 

through a number of subject-specific working groups.  Each working group would 

address a particular topic of relevance to CBCIS.  Candidate working groups 

include: 
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• CBCIS Agreements and Organization:  Drafts MOUs and other agreements 

for CBCIS participation and solicit support. 

• Basin Goal-setting and CBCIS Information Content:  Serves as the liaison 

to existing efforts and Basinwide goals, objectives, and measures.  Reviews 

and refines these goals, objectives, and measures to ensure suitable for 

supporting information management planning (e.g., must be measurable).  

Continually develops and reevaluates information needs for CBCIS using 

requirements analysis results as a starting point. 

• Web Design:  Comprised of users from each segment of the CBCIS 

community, focuses on ensuring the look and feel of CBCIS, as well as 

content, meets user needs. 

• Security:  Develops system security protocols. 

• Funding:  Focuses on ensuring that CBCIS is adequately funded on an 

annual basis.  Seeks grant opportunities. 

• QA/QC and Documentation:  Develops Basinwide QA/QC and 

documentation standards for CBCIS. 

• Metadata:  Develops Basinwide metadata standards and supporting tools. 

• Monitoring:  Develops Basinwide monitoring protocols. 

• Data Standards and Data Dictionary:  Develops Basinwide standards for 

collecting, processing, and reporting data, including a Columbia Basin CBCIS 

data dictionary. 

 

To ensure its success, this Information Management Committee must receive long-

term support and recognition.  It is important to ensure this information coordination 

center as well as the PT and CC are funded as capital budget items to ensure long-

term support of their core function duties. 

 

2. Expand CBCIS outreach efforts to seek buy-in from other key decision-makers 
and stakeholders in the Basin.  Develop targeted outreach and education 
materials for key CBCIS participants and supporters that clearly outline the 
need for CBCIS and describe the benefits and costs for such an endeavor.  
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Ensure this outreach approach addresses the need for long-term support for 
CBCIS to succeed.  Absolutely central to CBCIS success is real commitment from 

key agencies and organizations.  A central aspect of CBCIS is performing outreach 

and education at the decision-maker level to foster buy-in and obtain commitments.  

Buy-in and support are essential to creating the cultural change needed for 

information sharing and CBCIS collaboration.  The most successful example of a 

collaborative and integrated information system is the Chesapeake Bay Program’s 

Chesapeake Information Management System.  Its success stems from 

endorsement at the legislative level (the governors of the participating states signed 

an agreement for information sharing) and key agency/organization decision-maker 

level.  Long-term success of CBCIS depends, in part, on continuous education at the 

decision-maker level.  In a recent example, SAIC worked with staff from throughout 

the Lake Tahoe Basin to brief key Basin Executives on the recommendations for and 

merits of a Tahoe Integrated Information Management System (TIIMS).  These 

individual briefings were highly successful and TIIMS is receiving excellent support 

from the Basin Executives (e.g., pledging financial support, providing staff time, and 

directing staff to support TIIMS).  Securing high level buy-in and support is 

comparably essential for CBCIS success.  Outreach is an ongoing effort, but the 

initial push is targeted to winning CBCIS support, endorsement, and participation.  A 

concise, yet visual demonstration package explaining the look and feel of CBCIS is 

an important briefing tool. 

 

3. Develop CBCIS conceptual design and demonstration package (interactive 
presentation).  This recommendation directly supports CBCIS outreach.  People at 

all levels have a better chance of supporting a project if they understand what it 

does.  A conceptual design document provides an executive level briefing with lots 

of visual descriptions of the proposed approach, look and feel for CBCIS.  A 

demonstration package takes the conceptual design to the next level and provides 

an interactive presentation where mocked-up WWW pages are populated with 

limited data and functionality – enough to show what CBCIS could do.  The Basin 

should develop a concept presentation and demonstration package, based on user 
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needs expressed in this report, in the short-term.  This is crucial for building support.  

Within a year of publication of this report, the Basin should aim to have a working 

CBCIS prototype. 

 

4. Establish a high-level agreement (MOU or stronger document) endorsing 
CBCIS and pledging signatory support.  Target other federal agencies (e.g., 

Federal Caucus members as a starting point), tribal governments, state 

governments at the legislative level (especially governors), state fish and wildlife 

agencies, and Canadian partners.  Other groups with which formal or informal 

working agreements and CBCIS endorsements should occur include:  the major 

collaborative groups associated with BiOp implementation (e.g., Research, 

Monitoring and Evaluation (RME) Workgroup), Columbia River Basin Forum, 

Interorganizational Resource Information Coordinating Council (IRICC), Columbia 

Basin Fish and Wildlife Authority (CBFWA), and (Columbia River Intertribal Fish 

Commission (CRITFC). 

 

This high-level (e.g., legislative and/or agency/organization key decision-makers) 

agreement should provide background information on CBCIS and outline the general 

ways organizations can support and endorse CBCIS.  Specifically, the agreement 

should seek agency endorsement of CBCIS and agreement to direct programs to 

follow CBCIS recommendations and processes for becoming a CBCIS partner. 

 

The ideal signatories for this agreement are the governors and agency heads, in 

addition to their counterparts or comparable key decision-makers at other agencies 

and organizations and workgroups in the Columbia River Basin.  Once this level of 

agreement is reached, outreach should be extended to the legislative level. 

 

5. Develop a CBCIS working prototype.  A full-scale prototype is the best way to 

demonstrate CBCIS potential.  A prototype will incorporate most of the features and 

functions expressed by users, but will be limited in the scale and scope of 

information it contains.  In a basin the size of the Columbia, it is necessary to place 
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geographic boundaries on the prototype.  SAIC proposed 3 options for a CBCIS 

prototype. 

 

One option is to develop a CBCIS prototype to support subbasin planning, focusing 

on one subbasin, but using the information gained there to provide more specific 

guidance for other subbasins on how to support their information management 

efforts.  SAIC is concerned that the present lack of guidance being provided to 

subbasins on information management approaches will lead to an ad hoc approach 

that will worsen information management in the Basin instead of enhance it.  While 

the Council should not be overly prescriptive in its guidance, some measure of 

leadership, oversight, and guidance support is needed to ensure that subbasins 

agree to common approaches that will foster information sharing and the ability to 

integrate information so that subbasin results can be scaled to the full basin level.  

Now is the time to establish that strong framework.  Otherwise, subbasins may use 

different information management protocols that preclude efficient and effective 

information sharing. 

 

Another potential prototype for CBCIS is provided by the urgent data management 

needs for the 2000 Federal Columbia River Power Systems (FCRPS) Biological 

Opinion.  While sympathetic to the need to meet deadlines, SAIC is concerned that 

this project will be another example of an outstanding data resource that is not 

coordinated or integrated with larger Basin needs and efforts.  For example, while 

promoting a distributed information approach at the Basin level (“The regional 

basinwide data management problem is best managed within a formal information 

system at an enterprise level.”), the RME group is planning to pursue a more limited 

centralized approach (RME Data Management Technical Working Group, 2002).  

Further, the draft data management plan does not contain language of integration or 

cooperation.  For example, it is unclear how this effort would liaison with the 

subbasin planning effort even though it is likely similar types of information will be 

needed for both. 
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Subbasin planning and BiOp data needs were both developed as a result of the 

2000 FCRPS Biological Opinion.  These efforts must be integrated.  Using the 

infrastructure described in Recommendation #1, supplemented with a specific 

subbasin planning/RME working group, principles in both efforts should identify 

common goals, common data needs, common data sources, and common 

analytical/decision-making tools.  The Basin users have expressed a clear need in 

moving toward greater collaboration in information sharing.  Continuing a centralized 

model based on discrete program needs may provide short-term efficiencies but is 

counter to the goal of increased collaboration. 

 

A third option is to develop a joint subbasin planning and RME data management 

prototype.  Although they are operating at different scales, there is still the potential 

for much overlap.  Using the working group structure mentioned above, convene a 

joint working group between the two efforts to address common data needs.  This 

working group should specifically seek to identify areas of overlap because this can 

serve as the basis for the prototype.  Areas of potential overlap include data, but 

also tools and functions to use and analyze the data.  For example, if both efforts 

require interactive mapping capabilities, especially if they might share some base 

layer information, there is no reason for two separate, independent efforts to occur.  

Also, each effort talks about the need to define some standards and review data for 

quality and accuracy – this is an opportunity to collaborate.  The Basin does not 

need a new set of standards – instead, it needs to start moving toward unified 

standards and this is one chance to initiate that process. 

 

The joint working group should clearly identify opportunities for collaboration in 

information sharing, tools implementation, and standards development.  Also, these 

groups could develop a common metadata approach that would serve as a model 

for the rest of the Basin, developing a searchable metadata repository that would 

promote implementation of a distributed information network.  This concept is 

described later in the recommendations. 

 



 
 129 
 

6. Identify a CBCIS Coordinator and Project Manager.  CBCIS is a system and 

network comprised of many people, agencies/organizations, and tasks.  Without 

adequate oversight and coordination, it is easy for these many distinct players to 

lose focus and stray from CBCIS implementation goals.  A CBCIS Coordinator will 

help prevent this from happening and will work to ensure all CBCIS participants and 

tasks stay on target.  This person should understand the big picture of CBCIS and 

how information management relates to Basin planning.  Also, this person must think 

in a systems fashion – recognizing that CBCIS is people, policies, and technologies 

– not just “data” and databases.  This role is not that of a database manager, 

network administrator, or some other focused information technology role.  The 

Coordinator must have strong leadership, project management and coordination 

skills.  Essentially, this person is a coach to make CBCIS happen. 

 

In addition, each participating CBCIS organization should appoint a CBCIS liaison to 

integrate with the CBCIS Coordinator (this could be an existing PT member or a new 

person).  Implementation must be coordinated – CBCIS will fail if a piecemeal 

approach is taken.  These CBCIS coordinator counterparts might get involved in: 

• Participating in or supporting the CBCIS Information Committee and/or its 

working groups; 

• Conducting weekly, or more frequent, dialogues with the overall CBCIS 

Coordinator and CBCIS Project Manager (if they are different people); 

• Providing a liaison to all of the ongoing CBCIS projects and related efforts 

(e.g., adaptive management strategic planning sessions); 

• Providing visioning and ongoing planning about next steps for successful 

CBCIS implementation; 

• Preparing and presenting briefings about CBCIS and related tasks; 

• Supporting grant-writing and other opportunities to fund CBCIS; and 

• Supporting other requests from the CBCIS Project Manager as budgetary 

constraints permit. 
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7. Develop communication and coordination hub of CBCIS.  In providing the 

Columbia Basin’s complete information management solution, CBCIS should move 

beyond the role of information repository and search engine to provide the tools that 

will support Basinwide restoration goals.  One of the most critically needed tools, 

expressed in the literature and requirements analysis results, is improved 

communication and collaboration opportunities.  CBCIS can provide a forum for 

doing this.  One step is to develop an effective administrative infrastructure and to 

hire a CBCIS coordinator, but another is to develop tools as part of CBCIS that can 

support these efforts.  CBCIS tools that would foster communication and 

coordination among all Basin groups build from and incorporate the efforts 

undertaken by CBFWA in developing a Basinwide calendar and directory to include 

online meeting spaces, draft document work spaces, and workgroup/agency/project 

interaction places.  In addition, this could serve as a Basinwide corporate information 

repository and clearinghouse for all relevant materials associated with key decision-

making processes. 

 

Part of this recommendation is demonstrated at the Chesapeake Bay Program 

WWW site (www.chesapeakebay.net), where each group (subcommittee) supporting 

the restoration effort has a space where background information about the group is 

provided, a member directory located, publications identified, projects and activities 

noted, meeting minutes and other group documentation posted, and calendars 

provided.  It is an excellent tool that could model preliminary CBCIS efforts in this 

area. 

Integrate Information Management With Basin Goals, Objectives and Performance 
Measures 
 

Effective information management supports achieving Basinwide goals.  The two are 

intricately interrelated in that goals inform information needs, while information supports 

goal tracking.  Many in the Columbia River Basin have identified a disconnect between 

Basinwide goals and the information available to support those goals.  The ideal 

decision-making flow to bridge that gap is to have Basinwide (and measurable) goals, 
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objectives, and measures (e.g., performance measures, indicators) that inform research 

and monitoring needs and data collection/information management efforts.  The 

recommendations under this integration heading address goals, information, and 

research and monitoring. 

 

Basinwide Goals, Objectives, and Measures: 
 

8. Develop Basinwide goals, objectives and measures (e.g., performance 
measures, indicators) that cut across and integrate individual agency 
missions and mandates.  Many of the documents reviewed as part of this project 

described a lack of clear Basinwide goals, objectives, and measures to address 

restoration efforts, although acknowledged that some efforts (e.g., subbasin 

planning, the Basinwide Salmon Strategy) are starting to move in that direction.  

Similarly, these critiques expressed a disconnect between information that was 

available versus that needed to support these goals.  These findings were supported 

throughout the requirements analysis – a frequent refrain from data providers was, 

“they are not telling us what we need” and from data users, “what we need doesn’t 

exist.” 

 

Information needs derive from key basin initiatives in order to attain initiative goals 

(e.g., if a monitoring evaluation is called for, you have to have monitoring 

information; if a waste load allocation is required, data on water flow and effluent 

discharge is required).  The only way to have an effective and targeted information 

management system is to have clearly stated goals that can be deconstructed into 

discrete information needs.  For this to happen most efficiently, it is important to 

have clear and measurable goals.  At present, these types of goals and related 

objectives and measures are largely absent in the Basin. 

 

Some goals, like the one stated in the 2000 Governor’s Recommendations Report 

on the protection and restoration of fish in the Columbia River Basin, are vague and 

more suited for use as a vision statement – “protection and restoration of salmonids 
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and other aquatic species to sustainable and harvestable levels meeting the 

requirements of the Endangered Species Act, the Clean Water Act, the Northwest 

Power Act and tribal rights under treaties and executive orders while taking into 

account the need to preserve a sound economy in the Pacific Northwest.”  The 

Governors clearly state the need for goals – “The regional approach must include a 

clear goal so that, in short, the region can understand what constitutes success.”  

The Governors also talk about the importance of objectives and begin to outline 

ideas for objectives.  From past experience with other basins, SAIC strongly believes 

these goals and objectives must be measurable. 

 

To inform information management in the Columbia River Basin, SAIC recommends 

that measurable Basinwide goals be synthesized and clearly stated from existing 

goals (at present, there is no one place to go to get a handle on Basin goals).  If 

necessary, they should be refined to provide clearer intent and the opportunity to 

measure success.  This too, informs information management needs. 

 

Subbasin planning, elements of the salmon strategy (e.g., performance measures), 

and RME have various goal statements, including objectives and measures, but at 

present these seem largely vague.  As a result, it is more difficult to link them to 

information needs.  SAIC recommends the following steps:  

• Develop an inventory and synthesis of existing goals, objectives, and 

measures. 

• Convene a Basinwide, interagency/organization forum to evaluate existing 

goals, objectives and measures and develop unifying Basinwide, measurable, 

goals, objectives and measures.  This effort should integrate with the CBCIS 

Information Management Committee. 

• Use these quantifiable goals, objectives and measures to support Basinwide 

research and monitoring objectives and to develop a discrete list of 

information needs. 
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It is necessary to develop measures of success to ensure CBCIS stays on target 

with its vision.  The best way to start is to establish a unifying message for CBCIS 

content.  Picking up on the process used in the requirements analysis, the CBCIS 

PT should spearhead an effort to develop a CBCIS content framework around the 

key initiatives, questions, information needs, and products identified during the 

requirements analysis.  This will help to develop the focal point for information 

management from which measurable goals can be developed. 

 

At present, information management efforts in the Columbia River Basin are largely 

agency-centric and/or narrowly focused on a specific question.  In order to effectively 

and strategically manage disparate information resources, they must be linked to a 

Columbia River Basin vision or approach that transcends agency boundaries.  

Without such a coordinated and unified approach, business as usual will persist. 

 

Further, these measures of success will ensure that information management in the 

Columbia River Basin proceeds in a strategic and targeted way to maximize 

effectiveness.  The best way to do this is to develop a unified set of Columbia River 

Basin goals that set the framework and priorities for information generation and use.  

Development of these goals should seek involvement of other agencies and 

organizations in a collaborative process of goal and indicator development.  Only 

this type of action will provide a coherent framework for Basin actions, especially 

information management. 

 

A framework must be developed to link CBCIS with the other key Columbia River 

Basin initiatives.  CBCIS implementation needs to be elevated so that it has equal 

importance to all of these initiatives as it provides the means for assembling, 

organizing, and evaluating information relevant to the success of these other 

initiatives.  In particular, CBCIS implementation must be closely integrated with the 

development of an adaptive management strategy – many of the approaches and 

recommendations for both are complementary. 
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9. Develop an overall basin information management strategy (overall 

implementation strategy) that integrates and provides context for individual efforts 

(e.g., various initiatives under the Salmon Strategy and the 2000 BiOp) to ensure 

research, monitoring, and information management are coordinated at a Basinwide 

level around goals, objectives, and measures.  The implementation strategy should 

clearly define how the research, monitoring, and information strategies link together, 

including defining mechanisms for integrative communication and collaboration, and 

work synergistically to achieve Basin goals, objectives, and measures. 

 

10. Develop a process for evaluating proposed project relevance to goals as part 
of the grant and contract process.  Simply put, an information management 

project should not receive funding unless its utility to achieving and tracking 

Basinwide goals, objectives, and measures is demonstrated.  Further, any future 

information management project must include a mechanism for integrating with other 

efforts and complying with CBCIS standards.  The CBCIS Information Committee 

should be charged with developing a new grant evaluation process for information 

management projects. 

 

Information Needs: 
 

11. Complete the preliminary inventory of information resources in the Columbia 
River Basin.  A preliminary inventory of Columbia Basin data and information 

resources was developed as part of this requirements analysis.  Results of that 

inventory were described earlier in this document in Chapter IV, Evaluation of 

Current Columbia Basin Information Management Approaches.  The inventory is an 

important first step in unraveling the current state of information management in the 

Basin, as well as future needs.  As described in Chapter IV, the inventory was 

intended to be preliminary, based on user input obtained during the requirements 

analysis – essentially the first step for developing a full Basin data/information 

inventory.  As reported in Chapter IV the level of detail provided by respondents on 
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this inventory varied greatly and was largely incomplete.  Effort needs to be taken 

immediately to complete this inventory. 

 
In order to develop a strategic information acquisition strategy for CBCIS, it is 

necessary to know fully what information exists already, what condition it is in, and 

how available it is.  The preliminary inventory provides a good starting point, but 

follow-up actions are needed to ensure the inventory is complete and accurate.  

Having a comprehensive information inventory available through CBCIS will support 

multiple purposes.  It will: 

• Provide a starting point to compare information needs to available information 

to identify gaps and strategies for addressing gaps; 

• Enable initial evaluation of key information resources and provide pointers of 

where to go for more details; and 

• Work iteratively with the metadata tool kit. 

 

12. Further evaluate CBCIS information needs against available information 
resources to develop acquisition strategy.  As part of the requirements analysis 

process, SAIC was asked to develop a preliminary inventory of available 

data/information resources and list of user needs.  As with the data/information 

inventory, user needs were developed based on input from participants in the 

requirements analysis.  In addition, SAIC extracted from the literature lists of 

information needs defined for some key Basin initiatives.  The results of this analysis 

are presented in Chapter V, Findings from the Requirements Analysis. 

 

In compiling these respective lists of information needs, SAIC noticed that many 

needs were expressed vaguely, duplicate needs were expressed in different ways 

between different groups, and needs were not clearly linked back to overall Basin 

goals.  Sometimes it was difficult to get a firm understanding of why particular 

information was requested. 
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As mentioned earlier in these recommendations, SAIC believes part of this 

vagueness and potential duplication of effort is due to a lack of clearly defined 

Basinwide goals, objectives and measures that can be deconstructed into specific 

information needs and actions with clearly defined roles and responsibilities.  An 

important step for developing an effective integrated Basinwide information 

management system is to reconcile this disconnect between goals and information 

needs – a number of these recommendations speak to that end.  A clear information 

flow diagram should be developed to support each Basinwide goal, objective and 

measure, naming information source, content, contacts, and acquisition strategy. 

 

After clarifying and refining Basinwide goals, objectives and measures, the CBCIS 

Basinwide data/information inventory should be queried to match data/information 

resources to goals.  From this, a gaps analysis and acquisition strategy can be 

completed.  Further, each potential piece of data/information needs to be carefully 

evaluated for quality, completion, usability, and relationship to key initiatives.  Those 

data/information sets that rank highest after this detailed evaluation will be identified 

for initial inclusion in CBCIS.  The CBCIS Information Management Committee 

should develop and formalize a method and process for continually evaluating, 

updating and modifying data/information resources to ensure they stay on target with 

Basin goals. 

 

13. Write a long-term regional information system development plan addressing 

infrastructure, implementation phases, and measures of success, roles and 

responsibilities, operation and maintenance, and system security.  Ensure this plan 

is developed in concert with and linked to basin goals, objectives, measures of 

success, and research and monitoring strategies.  This plan will clearly lay out the 

short, medium and long-term steps for CBCIS implementation, and will be an 

integral part of the overall Basinwide implementation plan identified in 

Recommendation 9. 
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Research and Monitoring: 
 

14. Establish a Basinwide research and monitoring strategy.  A number of research 

and monitoring strategy developments are underway in the Columbia Basin, most 

notably the effort being spearheaded by the Research, Monitoring and Evaluation 

(RME) Workgroup convened in response to the 2000 Biological Opinion.  The efforts 

of these groups should not be undermined or duplicated through this 

recommendation.  Rather, this recommendation speaks to integrating existing and 

proposed future research, monitoring and evaluation efforts in the basin in “one 

place” (e.g., a document that describes the interrelationships and attaches each plan 

as an Appendix, a RME module for CBCIS) so that a Basinwide understanding of 

research, monitoring and evaluation efforts is gained.  In this way, it will be easier to 

link Basinwide goals to RME to information needs, providing a coherent framework 

for CBCIS.  The approach outlined in Bisbal (2001) provides a model for how to 

implement this recommendation. 

 

15. Develop an online, interactive research and monitoring inventory.  The 

foundation of CBCIS is data developed from research and monitoring efforts.  Just 

like CBCIS needs to be developed strategically to ensure resources are used to 

meet key goals, so too must research and monitoring programs.  Further, research 

and monitoring must link to and integrate with CBCIS.  In many ways, CBCIS goals 

are related to research and monitoring goals and should integrate collaboratively 

with those efforts since the bulk of content comprising CBCIS is derived from 

research and monitoring.  It is necessary to understand what research and 

monitoring efforts are currently underway.  An effort to inventory these efforts was 

completed by Johnson et al. (2001).  The results of that effort should be made 

available through CBCIS in their original form (report).  Further, the 2001 report 

provides the starting point for developing an interactive online data research and 

monitoring inventory.  The contents of the report should be entered into a research 

and monitoring inventory database and procedures to search and update the 

inventory database be developed.  This database should be designed to interact 
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with the CBCIS data/information inventory to enable crosscutting search capabilities 

supporting the locating of pertinent data resources and identifying potential gaps.  

Funding for Columbia Basin information management projects and research and 

monitoring efforts should be linked with achieving Columbia River Basin goals 

expressed by the key Basin initiatives – an interactive inventory will help. 

Develop Basinwide Information Management Protocols 
 

16. Research and post inventory(ies) of existing standards and protocols in the 
Columbia River Basin (e.g., addressing metadata, monitoring, data collection, 

storage, and analysis, documentation, and quality assurance/quality control).  The 

use of standards enables people, institutions, and data/information to communicate 

with each other.  Some level of standardization, including tools that can help 

translate incompatible standards to a common format, is essential to achieve 

Basinwide goals.  If CBCIS participants do not agree on common approaches to 

some fundamental topics affecting raw and processed information, and other 

approaches that cut across all levels of the information spectrum, the 

integration and sharing goals of CBCIS cannot be realized and “business as 

usual” will remain the norm. 
 

Some entities in the Basin recommend using national standards.  While this is a 

good starting point and may achieve Basin goals in some instances, SAIC 

recommends that a Basinwide consensus approach to standards development be 

used.  To foster collaboration, it is important for standards to not be prescribed by 

one entity, but to be developed collaboratively with input from all participating 

entities.  In some cases, existing standards may suffice, in other cases it is useful to 

develop a customized Basin approach that meets the user needs and achieves buy-

in through consensus.  

 

The precursor to developing standards and guidelines for CBCIS is to understand 

what is currently being used in the Columbia River Basin.  It is necessary to build 

from these efforts instead of duplicating them.  Much of the background for 
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understanding current information management approaches was completed for the 

requirements analysis in the questionnaire.  However, completing the questionnaire 

was voluntary and there were varying levels of respondent completion.  The first 

step for all guidelines development is to cull that which was obtained for the 

requirements analysis and work to clarify/complete confusing or missing parts and fill 

in agency/organizational gaps.  The utility of compiling inventories of existing 

approaches is that participants can see what is currently being used while CBCIS-

specific guidelines are developed, and existing approaches can be leveraged more 

easily. 

 

17. Develop and implement CBCIS-specific metadata tools.  Metadata (or “data 

about data”) provide the foundation for effective CBCIS search and access 

capabilities.  Metadata are the most essential aspect of the CBCIS system.  Without 

metadata, there can be no CBCIS.  Metadata describe the content, quality, 

condition, location, and other attributes of a particular information resource.  

Metadata explain how to obtain a certain piece of data or information and help users 

determine the usefulness of the information resource for a particular purpose.  

Access to standardized metadata databases is crucial to the success of CBCIS 

because they provide the basis for searchable indices of both glossarial and non-

glossarial information relevant to CBCIS users’ needs. 

 

A CBCIS metadata tool kit should be established. The tool kit should include a set of 

written, publicly-accessible metadata guidelines, a central database for storing 

metadata records when information generators cannot do so elsewhere, an easy-to-

use metadata entry tool to incorporate new metadata records into the CBCIS 

database, and hierarchical categorization schemes to allow users to browse the 

“stacks” of CBCIS metadata.   

 

18. Develop and post on CBCIS, standards for reporting geographic data: latitude 
and longitude; map coordinate datum; and map coordinate projection.  CBCIS 

will benefit from employing a variety of common information management standards.  
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At a minimum, standards for geographic data are crucial to enable data integration 

and sharing, information discovery, and interactive mapping. 

 

19. Develop Basinwide monitoring protocols and data standards addressing data 
collection, storage, and analysis.  See background explanation and justification in 

preceding recommendation.  The kinds of protocols needed for monitoring include: 

• Common calendar date policy; 

• Methods codes; 

• Columbia River Basin data dictionary; and 

• Common monitoring methods codes and station names. 

Build from the work initiated in Johnson et al. (2001). 

 

20. Develop and post on CBCIS Quality Assurance and Quality Control 
procedures and protocols.  One of the biggest concerns expressed by both 

information users and providers during the requirements analysis related to data 

quality.  These were concerns about not wanting to post information unless it had 

been thoroughly quality reviewed, and concerns that information available through 

CBCIS may have varying degrees of quality with no easy way for users to evaluate 

the information.  Information made available through CBCIS must be of high quality, 

reliable, and useful to end users in order for CBCIS to achieve its goals and maintain 

Basinwide support.  It is essential for CBCIS to establish data quality and assurance 

guidelines and methods.  Since many different agencies and organizations have 

their own approaches to QA/QC, it is necessary to first evaluate existing measures 

and then use a collaborative decision-making and consensus approach to develop 

CBCIS guidelines.  Once these guidelines are developed, they should be posted on 

CBCIS.  Supporting tools also should be developed and posted (e.g., software 

package(s) that provide basic QA/QC checks). 

 

21. Develop documentation standards for data processing and analysis.  
Documentation is the written material that accompanies a data set, research report, 

or other information product explaining how the product was generated and what 
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assumptions were used.  Documentation enables an end user to evaluate the data 

or information product for their own use.  Much documentation is contained in the 

metadata record.  However, the CBCIS community may want to establish additional 

documentation protocols to supplement metadata in certain instances (e.g., detailed 

assessments by the information originator about how the information should be 

used, how it was developed, qualifiers for information use, and other topics). 

 

22. Develop system security protocols.  Many respondents to the requirements 

analysis expressed concern over security – misuse, misinterpretation, and 

inappropriate manipulation of data.  Obviously, security must be addressed at many 

levels using a consensus and collaborative decision-making approach that is 

acceptable to all CBCIS participants.  It is important for a working group to tackle 

security issues early on in CBCIS development.  Key security issues include: 

• Participation in CBCIS (e.g., data contribution) is voluntary, so the ultimate 

level of security is for source organizations/agencies to determine what they 

are comfortable providing through CBCIS. 

• Establishing passwords and limited access to certain areas of CBCIS and/or 

limited access to CBCIS content (e.g., read-only files). 

• Providing thorough metadata and additional documentation that clearly 

defines any qualifiers and/or appropriate/inappropriate uses for 

data/information resources. 

• Use of online disclosure forms. 

• Use of backups and mirrored data sets. 

• QA/QC protocols. 

 

The security approach to be employed for CBCIS must be determined by the CBCIS 

participants as a whole and by each agency/organization contributing to CBCIS. 

 

23. Incorporate CBCIS requirements into future grants and contracts.  In every 

watershed that has attempted development of a Basinwide integrated information 

management system, the single most effective way of encouraging participation and 
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adherence to Basinwide standards was to link contract and grant performance to 

protocols.  Simply put, no grant or contract should be released without identifying 

specific conditions related to CBCIS.  These could be as simple as requiring an 

electronic deliverable, or more sophisticated to require adherence to a list of CBCIS 

standards and technology specifications.  These grant/contract guidelines should be 

developed through a consensus process involving key grantors and grantees.  The 

resulting standards and protocols form the basis for a checklist that could also 

enhance and standardize the proposal evaluation process. 

 

24. Develop and post common database designs for similar information types.  
One of the most powerful incentives for participating in CBCIS is the opportunity for 

technology transfer.  In the Columbia Basin, there are multiple jurisdictions involved 

in some similar information management endeavors (e.g., tracking projects).  A great 

deal of time and money can be saved by openly sharing approaches and solutions.  

For example, posting database documentation and design diagrams can help 

someone else who may be at the beginning stages of addressing a similar issue.  

CBCIS should include an information solutions hub where information approaches 

and solutions can be posted.  Sharing database designs, for example, saves time 

and money for some CBCIS participants and improves the ability to communicate 

and share information resources for all. 

 

25. Develop and post a CBCIS guidance manual that documents everything 
needed to become a CBCIS participant.  As CBCIS implementation proceeds, 

there will be protocols, standards, guidelines, and MOUs addressing all levels of the 

information spectrum.  Trying to sort through the entire “system” that comprises 

CBCIS could get confusing to users without tools to help.  Paramount to this is a 

comprehensive manual that clearly outlines all the pieces comprising CBCIS – 

essentially a “one-stop-shopping” guide of what is meant by CBCIS participation.  An 

easy-to-use and understand guide is central to encouraging participation – if it is too 

hard to figure out, interest will wane. 
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Collaborate With the Full Spectrum of Information Users 
 

26. Develop management and public information/communications work groups as 
part of the CBCIS administrative infrastructure.  A common refrain heard during 

the requirements analysis was the lack of  communication pathways for interchange 

between data users and providers.  It is imperative that CBCIS bring these entities 

together.  A proposed framework is described in Recommendation #1. 

 

27. Expand CBCIS outreach and investigation to other segments of the CBCIS 
community not included in the original requirements analysis.  Columbia River 

Basin programs often neglect the top levels of the information spectrum (i.e., the 

public and managerial information) and this is a common complaint.  For example, a 

review of requirements analysis stakeholder groups indicates a disproportionate 

number of government agencies compared to public interests.  Yet, during the 

requirements analysis, themes of educating the public, involving the public, 

developing context so the public can better understand Columbia River Basin 

resource management efforts, and other public needs were expressed as high 

priorities.  The next phase of CBCIS development should emphasize reaching this 

target population to ensure that CBCIS implementation approaches will support all 

information spectrum levels and the goals of the CBCIS vision statement. 

 

28. Conduct Basinwide public workshops to advertise and seek feedback on 
CBCIS recommendations.  A prime time to seek public involvement is after 

recommendations and a potential demonstration package are complete.  Pulling 

together various CBCIS stakeholders in a workshop setting is a great way to actively 

evaluate CBCIS in real time.  It also provides an outstanding opportunity to educate 

the public about CBCIS and advertise its features and capabilities.  Outreach and 

support to all levels of the information spectrum is important for spreading the word 

about CBCIS and gaining long-term support. 
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29. Develop a CBCIS public outreach strategy.  This recommendation relates to the 

many comments that the public is inadequately involved in Columbia River issues or 

does not understand the context or reasons behind many of the Basin restoration 

efforts.  The requirements analysis investigation indicated a lack of common 

messages about the Columbia River Basin restoration effort among participating 

agencies/organizations.  As well, there is a lack of information integration across 

agency lines to portray a coherent overview of Columbia River Basin restoration 

efforts.  For example, searching the WWW leads end users to various agencies, but 

not to a central place to learn more about Columbia River Basin environmental 

conditions and restoration efforts.  The information is very piecemeal.  In performing 

background research for this requirements analysis, SAIC found it comparatively 

difficult to get a handle on all of the participants, initiatives, goals, projects, and 

information management efforts occurring in the basin. As one evaluation of 

information management in the Columbia Basin stated, the Basin is “data rich, but 

information poor.”  The necessary link between Basinwide goals, objectives, and 

measures and data/information has been described in this report.  In particular, 

goals, objectives and measures help establish the context for agency actions.  In the 

Chesapeake Bay Program for example, a comprehensive suite of environmental 

indicators (each of which is linked to specific information needs) has proven vital for 

building public support and management understanding.  A two-way interaction 

between information and message is central.  CBCIS can provide the platform for 

integrating key Columbia River messages with goals and indicators and underlying 

information resources. 

Ensure Long-Term Support and Commitments 
 

In addition to the MOUs and other collaboration opportunities outlined in 

Recommendations #1-7, the long-term viability is clearly linked to having sufficient, 

continuous resource commitments to enable implementation. 

 

30. Develop a long-term resource plan (staff and dollars) for CBCIS.  Funding for a 

project as important as CBCIS must be institutionalized as part of base-level funding 
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and staff responsibilities for each participating agency.  Ideally, support for CBCIS 

becomes a routine budget item so that it does not need to be re-competed every 

year.  Valuable staff and financial resources may be lost in preparing annual grants 

and contracts and/or lobbying for financial support.  Not only should support for 

CBCIS be addressed through annual budget preparations, but is also should be 

incorporated into every agency’s performance evaluation and into staff evaluations. 

 

31. Develop a funding and resource support workgroup.  Continued financial and 

staff support is so important to the success of CBCIS, that a special working group 

of the CBCIS Information Management Committee should be developed as a 

watchdog to track funding cycles, commitments and to seek additional means of 

financial support (e.g., grants, special CBCIS allocation from contracts, like a service 

center fee and other ideas outlined in Recommendation 32). 

 

32. Support CBCIS using financial arrangements and participation incentives.  
Although implementation of CBCIS ultimately will save organizations/agencies 

money by improving the efficiency of information management and providing an 

opportunity for technical assistance and sharing, early implementation requires 

resources to develop prototypes, tools, and guidelines.  In addition to traditional 

funding approaches (grants and proposals), the Columbia River Basin should 

consider other ideas for maintaining CBCIS.  CBCIS needs to receive continued 

support to ensure momentum. 

• Dedicate a portion of new project funding (e.g., as information infrastructure 

overhead) to support CBCIS infrastructure (e.g., like a service center); 

• Incorporate CBCIS activities at a continuous base-funding level instead of 

annual recompete; and 

• Research and post relevant grants and other funding mechanisms (e.g., 

create a CBCIS funding hub). 
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In addition, lead agencies could provide financial incentives by providing technical 

tools and support to potential CBCIS partners, as well as server space and other 

computing resources to agencies and organization that are less able. 

 

33. Develop CBCIS as a base-funding category, not to be recompeted on an 
annual basis.  The rationale for this recommendation was provided in 

Recommendations 31 and 32.  This recommendation is called out to specifically 

emphasize its importance to the overall success of CBCIS.  For CBCIS to succeed it 

must progress in a systematic and continuous manner with demonstrated progress.  

It will fail if funding resources expire so that implementation occurs in “fits and 

starts.”  A CBCIS implementation plan should be fully funded with periodic review 

cycles to ensure progress is occurring according to schedule. 

 

34. Develop a strong operations and maintenance plan.  CBCIS will require regular 

maintenance to ensure up-to-date data and information.  Maintenance will be 

required for the system and for the hardware on which the system resides.  If CBCIS 

implementation occurs according to these recommendations, there are three major 

aspects of the system that will require regular updates and maintenance:  the CBCIS 

metadata database, the links to Z39.50 compliant servers, and the links to outside 

Internet sites.  The various servers that comprise the CBCIS system architecture 

must be maintained by their respective agencies according to the procedures 

already established for those agencies.  Each agency will ensure that the servers 

are operational and functioning at an optimal level.  Additional servers incorporated 

into the CBCIS framework will be operated and maintained per protocols established 

for CBCIS and by the source agency or organization.  As necessary, operation and 

maintenance guidelines will be prepared and distributed by the CBCIS Information 

Management Committee. 

 

35. Conduct an annual Basinwide CBCIS workshop.  The success of CBCIS relies 

on ongoing outreach.  A good way to pull together diverse stakeholders is with an 

annual workshop.  Using a combination of plenary sessions mixed with breakouts for 
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training, product review, standards and protocols, financing, and other topics, CBCIS 

implementers can reach out to many throughout the Basin.  This provides an 

outstanding opportunity to bring data/information users together with providers.  This 

kind of event will allow implementers to advertise successes, introduce new 

features, provide training, applaud partners, and maintain/enhance momentum and 

morale among the CBCIS Community. 

Move Toward a Distributed System Architecture, Using an Enterprise Approach 
 

A discussion related to these recommendations is provided in the next chapter, CBCIS 

Implementation Strategy.  SAIC believes that CBCIS should be developed using a 

distributed system architecture based on an enterprise approach.  A number of key 

recommendations will foster that model. 

 

36. Develop CBCIS using a distributed system architecture based on an enterprise 
approach.  We recommend developing an enterprise architecture specification that 

details the following: 

• Network Architecture  
The Network Architecture defines a communications infrastructure model for 
the CBCIS. It defines the various technologies required to enable 
communications among governments and their citizen and business 
constituents. Local Area Networks, Wide Area Networks and Facility related 
issues are included in this architecture.  

• Middleware Architecture  
Middleware Architecture defines the functions that enable communications in 
a distributed system and the tools that improve the overall usability of 
products from many different vendors on multiple platforms. Middleware is 
software that allows organizations to share data between disparate systems 
that do not communicate easily. 

• Security Architecture  
The Security Architecture defines a framework of security best practices, 
standards and technologies for enabling secure communications and the 
appropriate protection of information resources within CBCIS. The security 
architecture includes definitions and guidelines for such things as 
authentication and encryption. 

• Platform Architecture  
The Platform Architecture defines the client and server computing platforms, 
and the operating systems interfaces supported. Components of the platform 
domain range from enterprise class servers to workstations and hand held 
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computing devices and the operating systems (not applications) that run on 
these devices. 

• Database Architecture 
The Database Architecture defines the technical components of the software 
systems that support storage and retrieval of data. Database architecture 
defines the types of database software that will support the applications. 

• Cost Allocation Architecture  
The Cost Allocation Architecture defines the policies, procedures, standards 
and systems required to allocate the cost for the infrastructure components 
and support. Emphasis is on facilitating rapid deployment of shared 
resources while maximizing the benefit of multiple funding sources and 
types.  

• Systems Management Architecture  
The Systems Management Architecture defines how the hardware and 
software components of the infrastructure will be monitored and controlled. 
Systems management includes the automation and control of platforms and 
associated resources, networks and applications and the coordination and 
control of work flowing through the infrastructure systems. It focuses on 
issues of configuration management, event and state management, fault 
detection and isolation, performance measurement, and problem reporting. 

• Information Architecture  
The Information Architecture describes the logical structure of databases and 
the methodology used to correlate data in multiple databases. The 
information architecture provides a framework for defining responsibility for 
data integrity and distribution. 

• Application Architecture  
The Application Architecture defines how applications are designed and how 
they cooperate. Application architecture promotes common presentation 
standards to facilitate rapid training and implementation of new applications 
and functions. Good application architecture enables a high level of system 
integration, reuse of components and rapid deployment of applications in 
response to changing business requirements.  

 
 37.Establish guidelines for becoming a CBCIS node. Redirect resources to 
support development of CBCIS nodes at originating data sources and provide 
CBCIS technical assistance.  Becoming a CBCIS node should start with enabling 

each node to  publish metadata that can be searched on the Internet by a computer 

gateway that conforms to standard search protocols similar to the ones employed by the 

Federal Geographic Data Committee and National Spatial Data Infrastructure. A CBCIS 

node will act as a resource catalogue of data holdings of each member organization. 

Each CBCIS node, as soon as it becomes operational, is listed on the search page of 
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the CBCIS metadata search tool. The following options could be established to develop 

and supply metadata through CBCIS: 

• Use of any FGDC-compliant capturing tool with a decentralized node 
established at your organization; metadata are stored and managed 
on a local server 

• Use of any FGDC-compliant capturing tool with a node established at 
CBCIS; records are transferred to a directory at the CBCIS server 
where they are indexed and served on the Internet or, 

• A Web entry facility that has been developed to capture metadata on-
line through the CBCIS Website. 

 

Design and Develop Information Searching (Data Indexing) Tools 
 
 
38. Develop tools that will enable searching, accessing, acquiring, sharing, and 
contributing information resources about the Columbia River Basin resource 
management efforts.  A high priority function expressed during the requirements 

analysis was information discovery and access.  Developing tools to enhance users’ 

abilities to find and acquire Columbia Basin information is central to addressing the 

strongest complaints – “we can never find anything; a huge percentage of our time and 

contract dollars is spent tracking down the information we need to get the job done” 

(paraphrased from CBCIS Requirements Analysis results).  The CBCIS search tool kit, 

linked with metadata, will provide the querying capabilities and capacity to locate and 

access information through a “one-stop-shopping” modality. The overall tool kit includes 

the metadata tool kit, a robust search engine, browsing tree, and data entry forms.  

Search tools must be phased-in to meet immediate user needs.  Phases include:  links 

to information (if they exist); download dataset; migrate database to relational data 

management system; develop querying components (simple to analytical).  Key word 

searches, advanced field searches, and map-based searches also will be developed in 

a phased approach.  Some of the searching functions that will be demonstrated in a 

CBCIS prototype include: 

• Development of a prototype interface to CBCIS that will allow guided 

exploration and query-driven research of Columbia Basin environmental data.  
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• Keyword searches of specific organizational hierarchies will allow users to 

explore CBCIS data and information resources by subject, source/provider, 

and geography. 

• Metadata searching to expedite complex searches and retrievals for more 

advanced users.  In addition, users will have the option of identifying various 

levels of information from which to search, thereby allowing them to self-

select specific resources, primary data, processed data, summarized public 

data, research and management documents, or public documents. 

• A menu-driven organization will guide users to various features for identifying, 

accessing, and contributing information via CBCIS.  Additional information on 

CBCIS searching is provided in Chapter XI of this report. 

39. Develop a means to compile historic metadata.  Developing a CBCIS metadata 

toolkit and building incentives into grants and contracts to support metadata 

development will improve metadata collection and information management in the 

future.  However, a great deal of important historic data/information exists and is 

needed for Basinwide analyses supportive of Basinwide goals.  At present, staff 

resources in the Basin are limited and it is unlikely that historic metadata will be 

compiled or enhanced where it partially exists.  Nonetheless, this is an important and 

necessary component of CBCIS.  Staff resources should be made available to support 

this effort.  Existing or new staff could be redirected, interns hired, or the work could be 

contracted.  However performed, it is essential to get metadata about priority 

information needs into CBCIS. 

Host Model Data and Some Developed Models 
 

40. CBCIS should provide access to modeling information and basic analytical 
tools to perform user-defined queries, simple statistics, and trend analyses 
against databases available through CBCIS.  There are many modeling efforts 

underway in the Columbia River.  In particular, EDT is being touted as an important 

decision-making tool in the subbasin planning context.  During the requirements 

analysis, it became clear that communication between modeling efforts and the larger 

CBCIS user community was not always effective.  For example, SAIC found it difficult to 
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gain access to EDT tools, although the EDT WWW site provided background materials 

and some documentation.  Nonetheless, it was difficult to understand how EDT worked 

in the “real world.”  Many people in the requirements analysis expressed confusion over 

what was being done in the modeling realm – who was doing the work, for whom, and 

for what purpose.  Also, since some models share information needs to build strong 

model inputs, there is concern that some duplication of effort may be occurring. 

 

CBCIS should develop and provide access to a modeling hub.  CBCIS will not serve as 

the forum for developing models, but should provide access to a model inventory (e.g., 

fact sheets and other descriptive information about the models) and pertinent model 

output and documentation.  In addition, CBCIS could serve as a platform for storing and 

running some of the various models used in the Basin.  With proper models and 

sufficient data, the CBCIS also would allow managers to predict the potential effects of 

proposed mitigation measures as well as the degree of certainty of those predictions. 

 

41. Provide WWW-enabled interactive mapping tools.  CBCIS users expressed 

interest in using tools that will enable geographic-based searching and interactive 

mapping.  A map-based interface provides ease of use and an effective way for a user 

to find all kinds of information about a given location.  For example, “One-click” data 

access capability utilizing a map of the Columbia River Basin that will allow a user to 

drill down using progressive disclosure to reveal detailed map features and available 

datasets for a selected watershed. 

Evaluation and Feedback 
 
42. Conduct periodic evaluations of CBCIS implementation.  The CBCIS 

implementation plan outlined in Recommendation 13 should define specific 

implementation actions, roles and responsibilities, and timeframes.  These should form 

the basis for evaluating CBCIS progress.  These evaluations should occur at least 

annually, in the context of the Basinwide workshop and other Basinwide evaluation 

efforts. 
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43. Conduct periodic evaluation of the relationship between goals and 
information management.  In addition to monitoring progress on CBCIS 

implementation, to achieve the larger goals of Basinwide information organization, 

integration, and collaboration, it is important to evaluate whether information content 

assembled for CBCIS meets Basinwide goals, objectives, and measures.  CBCIS 

information management needs to be reviewed in this context during standard 

Basinwide review cycles.  Some examples of these opportunities include: 

 

• Columbia Basin Fish and Wildlife Program Annual Report; and 

• Annual performance plans specified in the GAO Report (2002). 

 

These progress reporting measures and evaluations should be posted on CBCIS to 

provide a system of implementation checks and balances. 

 



 
 153 
 

VIII. IMPLEMENTATION STRATEGY 
 
The preceding Recommendations chapter presented recommendations in a broad array 

of areas, ranging from policy (e.g., goal setting, cooperation agreements, administrative 

framework) to technical (e.g., customized search engine, metadata tools, developing 

CBCIS nodes).  The CBCIS implementation strategy must address all forms of these 

recommendations; that is why it is important to have a broad-based Information 

Management Committee with technical working groups, a management subcommittee, 

and a public information component.  Implementation should not occur sequentially, but 

in a series of parallel tasks, some supporting agency communication and coordination, 

some addressing standards development, and some moving forward with technical 

solutions.  For CBCIS to be developed strategically and with success, it must be done in 

phases with demonstrable success along the way. 

 

A. PHASED APPROACH 
 
The implementation of CBCIS should occur in four phases:  (1) planning and 

requirements phase,  (2) pilot phase, generating a functional prototype; (3) production 

phase, generating an operational system; and (4) operation and maintenance phase.  

Exhibit 16 illustrates the relationship between these phases. 

 
With the publication of this report, SAIC is winding down the requirements analysis 

aspect of Phase I.  The results of the requirements phase are documented in this report. 

As some of the recommendations move forward, especially those associated with 

developing the administrative framework, and working groups become active, it will be 

necessary to develop a Basinwide CBCIS Information Management Plan using input 

from these groups.  This activity should be initiated as soon as possible and preferable 

concluded within six months of initiation. 

Building support for CBCIS was expressed as a key need.  To maintain the momentum 

gained during the requirements analysis and to keep moving forward, it is important to 

develop a CBCIS outreach approach.  As soon as possible, CBCIS implementation 



 
 154 
 

should move to the Pilot Phase, pursuing parallel tracks of implementation in 

administrative infrastructure development, agency collaboration agreements and 

communications support, outreach and education, and prototype development. 

Technical aspects of prototype development are covered in this chapter.  

 

Based on specifications developed during the requirements phase, a prototype system 

is built. It often helps education and outreach efforts to precede the prototype with a 

conceptual design document and interactive demonstration presentation that shows 

CBCIS potential through a series of mocked up WWW pages. The end product is a 

system prototype that provides initial system functionality and a mechanism to obtain 

user feedback for refining the prototype into a fully operational system. The production 

phase consists of developing a fully operational system based on the prototype and 

user feedback obtained during prototype evaluation. System operation and 

maintenance is the final phase of development. This phase consists of developing a 

system operation and maintenance plan to describe procedures that can be followed to 

keep the system current. 

 

Exhibit 16. Phased Approach for implementing CBCIS. 
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B.  PROPOSED SYSTEM ARCHITECTURE 
 

The technical approach to achieving the CBCIS vision is to search, discover, and 

access distributed and disparate databases throughout the Columbia Basin through one 

WWW gateway. This is referred to as a federated search capability. If distributed and 

disparate (geospatial, bibliographic) databases are to be searched, then business logic 

software (i.e., the rules governing search and access functions) is required to perform a 

search through a common gateway that employs standard protocols. 

 

The architecture for this federated search capability is diagrammed in the three-tiered 

structure shown in Exhibit 17. The federated search capability evolves from: (1) the 

additional business logic software deployed on the Web Server, (2) connection to a 

CBCIS Metadata Database and (3) connections to multiple database servers (CBCIS 

Metadata Nodes). The technical approach described below presents an architecture to 

achieve this federated search capability. This is a proven architecture that has been 

implemented by the FGDC Clearinghouse and Alaska’s Cooperatively Implemented 

Information Management and Monitoring System (CIIMMS). 

 

In addition to the federated search component of CBCIS, the CBCIS WWW site should 

incorporate a number of hubs addressing other recommendations including: 

• Public information 

• Agency communication, coordination, and work space 

• Planning and strategy integration and tracking 

• System standards and protocols 

• CBCIS tools. 
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Exhibit 17.  CBCIS three-tier system architecture. 

 
Based on previous experience, SAIC recommends that the architecture be based on a 

Commercial-off-the-Shelf (COTS) solution.  The advantage of a COTS solution is that it 

offers “out-of-the-box” functionality that can be quickly customized for CBCIS.  The 

system components, bundled together, allow for the search, discovery of, and access to 

geospatial and non-geospatial metadata and information. This is accomplished through 

access to (1) servers that comply with existing standards (i.e., Z39.50 protocol), (2) 

servers with Open Database Connectivity (ODBC) compliant databases, (3) the CBCIS 

database containing metadata, project descriptions, and CBCIS contacts, and (4) 

selected web pages and hypertext.   

 

Various COTS solutions exist that integrate database, search engine, and web 

technologies in a single solution that provides for the search and discovery of metadata 

and information via the Internet.  SAIC also recommends that the architecture include a 



 
 157 
 

Web Harvester, which is a software robot that gathers selected information from 

designated websites.  This tool gathers and parses XML and HTML, extracting 

designated elements such as HTML tags and META tags (e.g., title, body, meta, etc.).  

The robot will allow CBCIS to include web-page information in its metadata database 

and search engine.   

 
SAIC also recommends that, a map server component be added to provide a map-

based metadata search function. This tool will display local GIS layers, selected 

boundary files and a digital gazetteer to generate place name keywords and bounding 

rectangle coordinates. These criteria will be passed to the CBCIS gateway to facilitate 

the search and discovery of geospatial and non-geospatial metadata. 

 
Exhibit 17 shows a high-level schematic of the CBCIS system architecture.  The 

components of the three-tiered structure are described below 

 

• Tier 1:  End user machine with an Internet browser, such as Netscape or Internet 

Explorer. 

 

• Tier 2:  Web Server, which houses the CBCIS business logic software for 

discovering and accessing metadata and information, and the Map server, which 

provides the map-based metadata search function. This function displays local 

GIS layers and a digital gazetteer. The map presentation and GUI allow for 

bounding coordinates, place names and subject keywords to be passed to the 

Z39.50 gateway. 

 

• Tier 3:  CBCIS Metadata Database, which houses the CBCIS metadata, 

projects, and contacts database; and Z39.50 compliant distributed databases 

(CBCIS Nodes). 

 
Identifying and accessing metadata and information will be accomplished by using the 

Z39.50 standard client-server protocol for information retrieval and for focused web 

crawling of non-Z39.50 sites that contain web pages and hypertext relevant to CBCIS.  
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A map-based query tool will be provided to facilitate the search and discovery of 

metadata.   The system architecture also will provide for online linkages to the data and 

information through data downloads (via ftp), document viewing via portable document 

format (PDF) files, and image viewing through standard formats, such as graphics 

interchange format (GIF) files. 

 

This architecture enables existing data centers to become CBCIS nodes.  Using CBCIS 

protocols, each data center can provide metadata for and access to their existing 

resources.  Similarly, as CBCIS progresses, these centers can provide technical 

assistance to their data sources – data origination points (e.g., state agencies) – to 

enable them to become CBCIS nodes.  In addition to technical assistance, the existing 

data centers can continue providing metadata support and/or tools development to meet 

the needs of users and Basinwide goals.  SAIC agrees with the ISRP evaluation that the 

data centers should develop a joint working group to iron out who does what – specific 

functions and foci of each data center should not be prescribed from outside entities 

unless the existing data centers are unable to reach a consensus-based strategy 

amongst themselves. 

 

In the Recommendations chapter, SAIC proposed several potential prototype projects.  

We recommend selecting one and  moving forward as soon as possible.  The 

preliminary deliverables of a conceptual design and demonstration package will provide 

immediate and useful outreach tools. 

 

The pilot phase should be completed between 1-1.5 years after its initiation.  Results 

from the pilot will provide information to update the implementation plan to describe the 

production and operation and maintenance phases. 



TIIMS Focus Group and Interviewer’s Guide September 1, 2002 
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B. PROJECT TEAM 
 

Contact Name Stakeholder Type Agency Address City State Zip Code Phone Fax E-mail 
David Johnson State Govt. Agency WDFW 600 Capitol Way N. Olympia WA 98501-

1091 
360-902-

2603 
360-902-

2230 
johnsdhj@dfw.wa.gov 

Allen Hammond Tribal Govt. Agency Colville Tribes P.O. Box 150 Nespelem WA 99155 509 634-
2120 

509-634-
4116 

allen.hammond@colvilletribes.com

Bill Bogue Federal Govt. Agency EPA Region 
10 

1200 6th Ave Seattle WA 98101 206-553-
1676 

206-553-
0119 

bogue.william@epa.gov 

Bruce Schmidt Regional Govt. 
Agency 

PSMFC 45 SE 82nd Drive 
Suite 100 

Gladstone OR 97027-
2522 

503-650-
5400 

503-650-
5426 

bruce_schmidt@psmfc.org 

Carl Scheeler F&W Agency CBFWA 2501 SW First Ave. 
Suite 200 

Portland OR 97201 503-229-
0191 

503-229-
0443 

carlscheeler@ctuir.com 

Carol Winkel NWPPC NWPPC 851 SW Sixth Avenue 
Suite 100 

Portland OR 97204 503-222-
5161 

503-820-
2370 

CWinkel@nwppc.org 

Dale Geunther Federal Govt. Agency USFS - REO 333 SW First Ave 
P.O. Box 3623 

Portland OR 97208-
3623 

503-808-
2188 

503-808-
2210 

dguenther@fs.fed.us 

Dan Avery Federal Govt. Agency US FWS 911 NE 11th Avenue Portland OR 97232-
4181 

503-231-
2335 

503-872-
2716 

Dan_Avery@r1.fws.gov 

Jim Geiselman Federal Govt. Agency BPA DFW - 
KEWR 

P.O. Box 3621 Portland OR 97208 503-230-
5732 

503-230-
4564 

jrgeiselman@bpa.gov 

John Piccininni Federal Govt. Agency BPA DFW - 
KEWR 

P.O. Box 3621 Portland OR 97208 503-230-
7641 

503-230-
4564 

jppiccininni@bpa.gov 

Jon Schweiss Federal Govt. Agency EPA Region 
10 

1200 6th Ave Seattle WA 98101 206-553-
1690 

206-553-
0119 

schweiss.jon@epa.gov 

Mike Schiewe Federal Govt. Agency NMFS 2725 Montlake Blvd. 
East 

Seattle WA 98112 202-860-
3270 

202-860-
3217 

Michael.Schiewe@noaa.gov 

Peter Paquet NWPPC NWPPC DFW 851 SW 6th Ave. 
Suite 1100 

Portland OR 97204-
1348 

503-222-
5161 

503-820-
2370 

ppaquet@nwppc.org 

Phil Roger Tribal Govt. Agency CRITFC 729 NE Oregon Street 
Suite 200 

Portland OR 97232 503-731-
1321 

503-235-
4228 

rogp@critfc.org 

Stewart Toshach F&W Agency NMFS/NWFSC 2725 Montlake Blvd. 
East 

Seattle WA 98112-
2097 

206-860-
5604 

206-860-
3217 

Stewart.Toshach@noaa.gov 

Tom Karier NWPPC NWPCC W. 705 First Ave. MS-1 Spokane WA 99201 509-623-
4386 

509-623-
4380 

tkarier@ewu.edu 
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C. COORDINATING COMMITTEE 
 
Contact Name Stakeholder Type Agency Address City State Zip Code Phone Fax E-mail 

Alaina Redenbo Federal Govt. 
Agency 

BPA 905 NE 11th 
Ave. 
P.O. Box 3621 

Portland OR 97208     adredenbo@bpa.gov 

Blane Bellerud Federal Govt. 
Agency 

NMFS 7600 Sand Point 
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Canada Department 
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Vancouver, 
Canada 
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LCREP 811 S.W. Naito 
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Cedric Cooney State Govt. Agency ODFW     OR   541-757-4263 
x228 

541-757-4102 cooneyc@fsl.orst.edu 

Chris Hunter State Govt. Agency   P.O. Box 200701 Helena MT 59620 406-444-3183 406-444-4952 chunter@state.mt.us 

Chris Neumiller State Govt. Agency WDOE 300 Desmond 
Dr. 

Lacey WA 98503 360-407-7235 360-407-6493 rdar461@ecy.wa.gov 

Chris Toole Federal Govt. 
Agency 

NMFS 7600 Sand Point 
Way NE 

Seattle WA 98115 503-230-5410 503-231-2318 chris.toole@noaa.gov 
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Avenue 
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Industry: 
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River Irrigators 
Association 

3030 W. 
Clearwater 
Suite 205-A 

Kennewick WA 99336 509-783-1623 509-735-3140   

Don Johnston International 
Agencies 

Columbia Basin 
Trust 

445-13th Avenue
Suite 300 

Castlegar, 
Canada 

BC V1N 1G1 250-365-6633 250-265-2246 djohnston@cbt.org 
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Contact Name Stakeholder Type Agency Address City State Zip Code Phone Fax E-mail 

Drew Parkin NWPPC NWPPC (Planning 
Contractor) 

  Cambridge MA   617-839-1923 617-491-3450 drewparkin@msn.com 

Duane Dippon Federal Govt. 
Agency 

BLM 333 SW First 
Avenue 

Portland OR 97208 503-952-6014 503-808-6308 ddippon@or.blm.gov 

Jan Eckman Tribal Govt. Agency 13 Tribal 
Caucus/CBFWA 

2501 SW First 
Ave. 
Suite 200 

Portland OR 97201 503-229-0191 503-229-0443 jann@cbfwf.org 

Janine 
Salwasser 

State Govt. Agency OWEB     OR   503-986-0059 503-986-0199 janine.salwasser@state.or.us 

Jim Anderson Academic Columbia Basin 
Research/DART/UW

Puget Sound 
Plaza 
1325 4th Ave., 
Suite 1820 

Seattle WA 98101 206-543-4772 206-616-7452 jim@fish.washington.edu 

Jim Litchfield Industry: Utility Utility Consultant 101 SW Main St.
Suite 900 

Portland OR 97204 503-222-9480 503-222-9668 lcg@europa.com 

Jimmy Kagan State Govt. Agency Oregon Natural 
Heritage Program 

1322 SE 
Morrison Street 

Portland OR 97214-2531 503-731-3070 
x111 

503-731-3070 jimmy.kagan@orst.edu 

John Harrison NWPPC NWPPC Public 
Affairs Div. 

851 SW 6th Ave.
Suite 1100 

Portland OR 97204-1348 503-222-5161 503-820-2370 JHarrison@nwppc.org 

Kindy Gosal International 
Agencies 

Columbia Basin 
Trust 

445-13th Avenue
Suite 300 

Castlegar, 
Canada 

BC V1N 1G1 250-344-7015   kgosal@cbt.org 

Laura Hamilton Federal Govt. 
Agency 

USACE - Northwest 
Region 

P.O. Box 2870 Portland OR 97208-2870 503-808-3939 503-808-3932 laura.j.hamilton@usace.army.mil

Mike Beaty Federal Govt. 
Agency 

BUREC         208-378-5172 208-378-5305 mbeaty@pn.usbr.gov 

Mike Newsome Federal Govt. 
Agency 

BUREC 825 NE 
Multnomah 
Suite 1100 

Portland OR 97232 503-872-2799 503-872-2797 mnewsome@pn.usbr.gov 

Nate Fisher State Govt. Agency Idaho Office of 
Species 
Conservation 
(IOSC) 

300 N. 6th St Boise ID 83702 208-334-2189 
x14 

208-334-2172 nfisher@osc.state.id.us 

Neil Coenen State Govt. Agency Governor's Natural 
Resource Office 

900 Court Street 
NE 
Suite 160 

Salem WA 97301-4047 503-378-3589 
x823 

202-624-3537   

Paula Burgess Federal Govt. 
Agency 

BLM 333 SW First 
Avenue 

Portland OR 97204 503-808-6002 
x6525 

503-808-6308 pburgess@or.blm.gov 

Randy Fisher Data Interest Group PSMFC 45 SE 82nd 
Drive 
Suite 100 

Gladstone OR 97027 503-650-5400 503-650-5426 randy_fisher@psmfc.org 

Richard Kang Federal Govt. 
Agency 

NMFS         206-860-6786   richard.kang@noaa.gov 



 6

Contact Name Stakeholder Type Agency Address City State Zip Code Phone Fax E-mail 

Robin Schrock Federal Govt. 
Agency 

USGS 5501A Cook-
Underwood Rd. 

Cook WA 98605 509 538-2299 
x231 

509-538-2843 Robin_Schrock@usgs.gov 

Russ Darr State Govt. Agency WA DOE 300 Desmond 
Drive 

Lacey WA 98503 360-407-7235 360-407-6493 rdar461@ecy.wa.gov 

Sharon Perkins Data Interest Group PSMFC 45 SE 82nd Dr.
Suite 100 

Gladstone OR 97027       

Shaun 
McKinney 

Federal Govt. 
Agency 

USFS - NRIS Water P.O. Box 1148 Corvallis OR 97339 541-750-7188 541-750-7234 smckinney@fs.fed.us 

Stan Allen Data Interest Group PSMFC 45 SE 82nd Dr.
Suite 100 

Gladstone OR 97027     stan_allen@psmfc.org 

Steve Gordon Federal Govt. 
Agency 

BPA         503-230-5063   segordon@bpa.gov 

Susan Laverty Environmental Org. Defenders of 
Wildlife 

P.O. Box 773 Boise ID 83701 208-424-9385   slaverty@defenders.org 

Tana Klum Tribal Govt. Agency 13 Tribal 
Caucus/CBFWA 

2501 SW First 
Ave. 
Suite 200 

Portland OR 97201 503-229-0191 503-229-0443 tana@cbfwf.org 

Tom Herrett Federal Govt. 
Agency 

USGS 10615 SE Cherry 
Blossom Dr. 

Portland OR 97216 503 251-3239 503 251-3470 herrett@usgs.gov 

Tom O'Neil Data Interest Group Northwest Habitat 
Institute 

P.O. Box 855 Corvallis OR 97339 541-753-2199 541-753-2440 habitat@nwhi.org 

Tom O'Neil Data Interest Group Northwest Habitat 
Institute 

P.O. Box 855 Corvallis OR 97339 541-753-2199 541-753-2440 habitat@nwhi.org 

Tom Pansky Federal Govt. 
Agency 

BPA (GIS Group) P.O. Box 3621 Portland OR 97208-3621 503-230-3969 503-230-4326 tepansky@bpa.gov 

Tony Nigro F&W Agency ODFW 2501 SW First 
Ave. 
P.O. Box 59 

Portland OR 97207 503-872-5252 
x5397 

  tony.nigro@state.or.us 

  Environmental Org. Save our Wild 
Salmon 

              

  State Govt. Agency WDFW               

  State Govt. Agency IDFG               
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APPENDIX B.  REQUIREMENTS ANALYSIS QUESTIONS 
 

The following guide is catered for executive-level interviews and interviews with other 

key decision-makers.  This guide may be used for other target audiences by modifying 

the background presentations and questions.  These options are presented in the guide. 

 
A. INTERVIEW REFERENCE DATA 
 

Interview Location  
Interview Date  
Interviewed By  
Interviewee Name  
Title  
Organization Name  
Contact Address  
Phone Number  
Email Address  

 

Opening 
 

Thank you and acknowledge their participation:  “Thank you for your time.” 

Confirm time allocation:  “I understand that we have 1.5 hours with you, is that correct?” 

Provide overview of session approach and goals:  “During that time we hope to: 

• Answer your questions and provide background on CBCIS 

• Ask you questions to gain your perspectives on: 

o Your organization and role in the organization (especially as related to 

information and Columbia River restoration efforts) 

o Key initiatives driving your organization 

o Priority information needs now and in the future 

o Features and functions for CBCIS 

o Keys to success 
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Confidentiality Statement 
 
“We are taking notes and would like to tape record this session for our records.  
All of your responses are confidential and will not be shared beyond the 
immediate research team.  Is this approach acceptable with you?” 
 

Brief Introductions 
 

The interview team introduces themselves first – use this time to establish qualifications 

and instill confidence in the interviewees.  Use first question below for interviewee 

introduction. 

 
Questions 
 

• Please provide a brief overview of your organization/your aspect of the 

organization, especially as related to information resources (define the spectrum 

of information – data to information products) and Columbia River Basin 

restoration efforts. 

• What is your current level of understanding about CBCIS? Do you have any 

particular questions and/or concerns you would like us to address? 

 

B. BACKGROUND PRESENTATION 

 

(Catered to the needs expressed by the interviewee) 

 

Key topics to cover include: 

• Context setting – how did CBCIS come about? 

• What is the vision of CBCIS? 

• How is CBCIS strategic? 

• What is information and the information pyramid? 

• What is the project methodology and where are we now? 
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• What are the project levels of organization (e.g., Project Team and Coordinating 

Committee)? 

• What does it mean to talk about a collaborative integrated information 

management system? 

• How can CBCIS become a reality (e.g., people, institutions, policies and 

procedures, standards, technology, resources)? 

• What are the keys to success? 

• What can CBCIS really accomplish – case studies? 

 

C. ADDITIONAL QUESTIONS FOR EXECUTIVE LEVEL 
PROFESSIONALS 

 
• What are the key initiatives facing your organization that will drive information 

now and in the future? 

• What about for the basin as a whole? 

• As a result, what do you see as the highest priority information types/needs?  

Now and in the future? 

• Understanding that CBCIS represents an information system (comprising 

policies, procedures, protocols, institutions, people, data, information products, 

and technology), what are the most important features/functions you would like 

CBCIS to address/perform? 

• What do you think the keys to success are?  What would it take to excite your 

organization to participate? 

• Are there any other key people you think we should speak to? 

 

D. ADDITIONAL QUESTIONS FOR OTHER TARGET AUDIENCES 
 
In addition to the following questions, ask the interviewee to complete applicable 
worksheets on available information, needed information, and/or features.  These 
worksheets can be found in Appendix C. 
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E. QUESTIONS FOR INFORMATION TECHNOLOGY (IT) 
PROFESSIONALS 

 

• What activities do you routinely conduct and/or are responsible for? 

 

Information Standards, Protocols and Policies 
 

• Does your organization have specific policies for information organization/ 

management?  If yes, please explain. 

• Does your organization have a common metadata policy? 

• Does your organization have a policy for data standards? 

• Does your organization have a common data dictionary? 

• Does your organization have a common policy for data/information collection? 

• Does your organization have a common policy for data/information reporting? 

• Does your organization have a specific information management point of 

contact? 

• Does your organization have a specific group that focuses on information 

management? 

• Is there a common repository for all data/information generated by your 

organization? 

• If yes, how and where are the data/information stored? 

• If no, how does your organization track the data/information it generates? 

 

Available Information Resources 
 

Please complete the following matrix of available information resources (please see 

“Inventory of Available Information” worksheet in Appendix B). 

 

For each information resource, please answer the additional questions: 

• What primary questions or issues do the data/information address? 
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• Do the data/information cover a specific geographic area?  If yes, please specify. 

• If yes, what coordinate system is used to represent geographic features? 

• Does the data set/report describe conditions during a particular time period?  If 

so, please specify. 

• Is the data set routinely generated? 

• If yes, how often is it generated? 

• How are you distributing the data/information? 

• In what format are you providing the data/information?  Please specify software 

and version. 

• What question or issue was the data set created to answer or address? 

• How were the data/information generated, processed, and modified? 

• How do you document your data/information collection?  What is the reference 

for the documentation?  How can we gain access to it? 

• How well have the observations been checked? 

• Who checks the observations?  Please specify contact information. 

• Do you QA your data/information?  Are there any steps that you take to verify the 

quality and accuracy of your data/information?  Please explain. 

• Are there gaps in the data/information?  If so, please explain. 

• How can I obtain the data/information? 

• Can the data/information be downloaded?  If so, how? 

• Do you have metadata?  If so, please indicate format. 

• If yes, do your metadata comply with FGDC standards? 

• Can we obtain sample copies of your metadata?  If yes, how? 

 

Inventory of Software 
 

• What version(s) of Windows do you run? 

• What non-Windows operating system(s) do you run?  Please specify version. 

• What types of database storage are you currently using to house your 

data/information?  Please specify the version of each. 



 12

• Are you currently using any GIS software?  Please specify version. 

• What Internet browser(s) are you currently using?  Please specify version. 

 

Inventory of Hardware 
 

• What types of storage space do you have to house your data/information, and 

where is it located? 

• What is the current RAM space on your primary computer? 

• What is the current hard drive space on your primary computer? 

• What middleware products do you use?  Please specify. 

 

Inventory of Telecommunications Capabilities 
 

• What level of network access do you have? 

• What other telecommunication capabilities do you currently have? 

• Does your organization host any of the following? 

o Web sites 

o New groups 

o Online database 

o None 

o Other (specify) 

• Are you planning any software changes in the future?  If yes, please explain. 

• Are you planning any hardware changes in the future?  If yes, please explain. 

• Does your organization have plans to provide you with any other 

telecommunications capabilities?  Please specify. 

• Do you foresee any further data/information needs in the future?  If so, please 

specify. 

 

Functions 
 

• What functionality should CBCIS contain? 
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Other Information or Contacts 
 

• Is there any additional information you think might be helpful/applicable to this 

survey?  Please specify. 

• Is there anybody else that may have an interest in contributing to this needs 

assessment?  If yes, please include name and contact information. 

 

QUESTIONS FOR TECHNICAL PERSONNEL 
 
Day-to-Day Activities 
 

• What is the basic mission of your organization?  What guides it (written 
statement, political act, regulatory requirement, other)?  Please provide us 
with a copy of your mission statement. 

• What do you do in your daily activities to support your organization's mission? 

• What activities do you routinely conduct and/or are responsible for? 

 

Inventory of Current Data and Information Input and 
Description 
 

• Are you currently collecting, or have you collected in the past, any environmental 

threshold data/information? 

• What type of threshold data/information do you collect?  

o Water quality 

o Soil conservation 

o Air quality 

o Vegetation 

o Wildlife habitat 

o Fish habitat 

o Recreation 
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o Scenic resources 

o Noise 

o Other 

• What are the data/information used for? 

o Assessing problems 

o Defining and tracking management objectives 

o Tracking thresholds and other indicators 

o Supporting policy development 

o Fulfilling regulatory requirements 

o Monitoring environmental conditions 

o Monitoring program performance 

o Performing public outreach and communication 

o Other 

• Do the data/information cover a specific geographic area?  If yes, please explain.  

Be specific (i.e. provide LAT/LONG or UTM coordinates, political boundaries, 

etc.). 

• Are you acquiring the data/information via hard copy?  If yes, in what format? 

• Are you acquiring the data/information electronically?  If yes, how?  Please 

specify. 

• If yes, in what format is the data/information acquired?  Please specify software 

program and version (e.g. MS Word, Lotus 123, etc.). 

• Is the data/information generated by your organization, or by an outside source? 

• If applicable, from what outside source(s) do you receive your data/information? 

• What would be the ideal format(s) for the data/information to be acquired or 

obtained?  Please specify software and version (e.g. MS Word, Lotus 123, etc.). 

• What are the biggest obstacles to obtaining the data/information you need? 

• If the data/information are received from different sources and/or are not 

consistent throughout, how are they compiled? 

• Do the data/information need to be converted to account for different platforms?  

If so, how? 

• If yes, what formats are the data/information converted to? 
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• Do you QA your data/information?  Are there any steps that you take to verify the 

quality and accuracy of your data/information?  Please explain. 

• Do you have protocols for how data/information is collected?  Please explain. 

• How often are your data/information updated? 

• How often do you inventory all the data/information received and housed? 

• Do you have any data/information needs that are not being fulfilled?  If so, please 

specify. 

• Are you presently collecting, or have you collected in the past any 

data/information related to an Environmental Improvement Project (EIP)? 

• What was (/were) the time frame(s) of the project(s)? 

• What is (/are) the project number(s) (EIP number)? 

• What is (/are) the name(s) of the project(s)? 

• Do you collect Columbia River Basin data/information other than that related to 

thresholds or EIPs? 

• What type of data/information do you most commonly collect?  (Please provide a 

comprehensive list and answer the following questions for all of those data.) 

• What are the data/information used for? 

• Do the data/information cover a specific geographic area?  If yes, please explain.  

Be specific (i.e. provide LAT/LON or UTM coordinates, political boundaries, etc.). 

• Are you acquiring the data/information via hard copy?  If yes, in what format? 

• Are you acquiring the data/information electronically?  If yes, how?  Please 

specify. 

• If yes, in what format are the data/information acquired?  Please specify software 

program and version (e.g. MS Word, Lotus 123, etc.). 

• Are the data/information generated by your organization, or by an outside 

source? 

• If applicable, from what outside source(s) do you receive your data/information? 

• What would be the ideal format(s) for the data/information to be acquired or 

obtained?  Please specify software and version (e.g. MS Word, Lotus 123, etc.). 

• What are the biggest obstacles to obtaining the data/information you need? 
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• If the data/information are received from different sources and/or are not 

consistent throughout, how are they compiled?  Please explain. 

• Do the data/information need to be converted to account for different platforms?  

If so, how? 

• If yes, what format is the data/information converted to? 

• Do you QA your data/information?  Are there any steps that you take to verify the 

quality and accuracy of your data/information?  Please explain. 

• Do you have protocols for how data/information is collected?  Please explain. 

• How often are your data/information updated? 

• How often do you inventory all the data/information received and housed? 

• Do you have any data/information needs that are not being fulfilled?  If so, please 

specify. 

• Can we learn more about your data/information from a WWW site?  If yes, 

provide URL. 

• Are there other data/information systems we should consult?  If yes, please 

provide the URL and/or other contact information. 

 

Products and/or Output Generated (for Data/Information Providers) 
 
Please answer for all information resources: 

• What primary questions or issues do the data or information address? 

• Do the data/information cover a specific geographic area?  If yes, please specify. 

• If yes, what coordinate system is used to represent geographic features? 

• Does the data set/report describe conditions during a particular time period?  If 

so, please specify. 

• Is the data set routinely generated? 

• If yes, how often is it generated? 

• How are you distributing the data/information? 

• In what format are you providing the data/information?  Please specify software 

and version. 
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• What question or issue was the data set created to answer or address? 

• How were the data/information generated, processed, and modified? 

• How do you document your data/information collection? 

• How well have the observations been checked? 

• Who checks the observations?  Please specify contact information. 

• Do you QA your data/information?  Are there any steps that you take to verify the 

quality and accuracy of your data/information?  Please explain. 

• Are there gaps in the data/information?  If so, please explain. 

• How can I obtain the data/information? 

• Can the data/information be downloaded?  If so, how? 

• Do you have metadata?  If so, please indicate format. 

• If yes, do your metadata comply with FGDC standards? 

• Can we obtain sample copies of your metadata?  If yes, how? 

 

Desired Information Management Features/Functions 
 

• What would you like CBCIS to do for you?  Please identify features, functions, or 

other recommendations you would like us to consider.  What must CBCIS do for 

it to be successful in your mind? 

• Do you foresee any further data/information needs in the future?  If so, please 

specify. 

 

Other Information or Contacts 
 

• Is there any additional information you think might be helpful/applicable to this 

survey?  Please specify. 

• Is there anybody else that may have an interest in contributing to this needs 

assessment?  If yes, please include name and contact information. 
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APPENDIX C.  CBCIS REQUIREMENTS ANALYSIS FOCUS 

GROUP WORKSHEETS 
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UNDERSTANDING KEY INFORMATION INITIATIVES AND QUESTIONS 
Respondent5:  Phone:  
Title:  Email:  
Organization:  

What Key Initiatives/Efforts Drive Information 
Technology at Your Organization? 

(List One Here and Use Other Pages for Additional 
Ones) 

 What Questions Must You Answer to Achieve These Initiatives or Meet Your 
Organizational Obligations? 

(Respond for the Initiative Listed at Left) 

Key initiative and description: Question 1: 
 

Question 2: 
 

Question 3: 
 

Question 4: 

 
 

 

                                                           
5 Provide information for primary contact person. 
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INVENTORY OF NEEDED INFORMATION 
Respondent6:  Phone:  
Title:  Email:  
Organization:  

Information 
Type7  Contents/ Keywords8 

Desired 
Storage 
Format9 

Ranking of 
Importance 

What Initiative/Effort 
Will This Support? 10 

Data Contact 
(Phone/Email) Comments 

    
 

Must Have 
Would Be Helpful 
Not A High Priority 

   

    
 

Must Have 
Would Be Helpful 
Not A High Priority 

   

    
 

Must Have 
Would Be Helpful 
Not A High Priority 

   

    
 

Must Have 
Would Be Helpful 
Not A High Priority 

   

    
 

Must Have 
Would Be Helpful 
Not A High Priority 

   

                                                           
6 Provide information for primary contact person. 
7 Meaning, general category of information.  Is it BMP, land use, water quality, etc.? 
8 List the key words that will comprise the contents of the information resource (e.g., BMP type, BMP cost, target pollutants for BMP, BMP age, BMP location, etc.). 
9 For example, report, database, spreadsheet.  If possible, identify the software (e.g., database, MS Access, MS Excel, Lotus, GIS format, SQL, etc.). 
10 Please identify initiative/effort from Key Information Initiatives and Questions worksheet. 
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INVENTORY OF NEEDED INFORMATION 
Respondent6:  Phone:  
Title:  Email:  
Organization:  

Information 
Type7  Contents/ Keywords8 

Desired 
Storage 
Format9 

Ranking of 
Importance 

What Initiative/Effort 
Will This Support? 10 

Data Contact 
(Phone/Email) Comments 

(Use additional sheets if necessary.)     
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INVENTORY OF AVAILABLE INFORMATION 
Respondent11

:  Phone:  

Title:  Email:  
Organization:  

Information 
Type12  Dataset Name13 Contents/ 

Keywords14 
Storage 
Format15 Status 

Documentation 
Contact/ 

Reference16 

Data Contact 
(Phone/ 
Email)17 

Comments 

     
 

Done And Available 
Under Development 
Done But Hard To Get 

   

     
 

Done And Available 
Under Development 
Done But Hard To Get 

   

     
 

Done And Available 
Under Development 
Done But Hard To Get 

   

     
 

Done And Available 
Under Development 
Done But Hard To Get 

   

                                                           
11 Provide information for primary contact person. 
12 Meaning, general category of information.  Is it BMP, land use, water quality, etc.? 
13 If the information resource is a specific data set, or even a report, what is its name? How is it referenced (e.g., the BMP Tracking System)? 
14 List the key words that comprise the contents of the information resource (e.g., BMP type, BMP cost, target pollutants for BMP, BMP age, BMP location, etc.) 
15 For example, report, database, spreadsheet.  If possible, identify the software (e.g., database, MS Access, MS Excel, Lotus, GIS format, SQL, etc.). 
16 Please specify if documentation is available and how it can be obtained. If documentation is in hard copy format, please provide reference citation; if it is posted on a WWW site, please provide URL. 
17 Who maintains this data, and how can we contact them? 
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INVENTORY OF AVAILABLE INFORMATION 
Respondent11

:  Phone:  

Title:  Email:  
Organization:  

Information 
Type12  Dataset Name13 Contents/ 

Keywords14 
Storage 
Format15 Status 

Documentation 
Contact/ 

Reference16 

Data Contact 
(Phone/ 
Email)17 

Comments 

     
 

Done And Available 
Under Development 
Done But Hard To Get 

   

(Use additional sheets if necessary.)      
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USER FRUSTRATIONS AND POTENTIAL INFORMATION SOLUTIONS 
Respondent18:  Phone:  
Title:  Email:  
Organization:  

 

Frustrations With Current Information 
Resources and Technologies19 

 

 
Potential Solutions 

   

   

   

   

   

   

   

(Use additional sheets if necessary.)   

                                                           
18 Provide information for primary contact person. 
19 e.g., information access or availability. 
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WHAT WOULD YOU LIKE CBCIS TO DO? 
Respondent20:  Phone:  
Title:  Email:  
Organization:  
 

Please list below any functions21 you want CBCIS to perform. 
 

 

Please list below any features22 you would like CBCIS to provide. 

                                                           
20 Provide information for primary contact person. 
21 The tasks the system will perform for the user (e.g., search, download, graph, etc.) 
22 System design features (e.g., WWW-based, easy-to-navigate GUI, etc.) 
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APPENDIX D.  STAKEHOLDER IDENTIFICATION APPROACH 
 
Each step of the process to identify stakeholders is summarized below: 

• Assess Nature of Questions, Concerns, and Priority Issues: Sponsoring 

agency, working with the Project Team, key staff managers, and SAIC conducts 

preliminary investigations to determine the range of issues that CBCIS should 

address.   In addition, a clearly defined project purpose statement should be 

developed. Readily available written material (e.g., technical reports, and 

newspaper articles) supplemented by discussions with informed groups or 

individuals, should be assembled and summarized.  Ensuring the project purpose, 

scope, and key areas of investigation are clearly defined at the outset establishes 

the focus and tone for each subsequent phase of research and implementation.  It 

provides the clear target at which all actions should point. 

• Identify Stakeholder Categories that Need to be Represented: Information on 

questions, concerns and priorities provide the basis for identifying the types of 

stakeholders that should be included in the information management system 

planning effort.  The lead agency, in consultation with other key groups and/or 

individuals, develops a generic list of stakeholder categories (make this list specific 

to the CBCIS vision; e.g., developers, property owners, planning agencies, natural 

resource management agencies, tourism representatives, and environmental 

groups) that should be included. 

• Identify Actual Representatives from Generic Stakeholder Categories: The 

sponsoring agency, in consultation with the Project Team, other key groups and/or 

individuals, analyzes background information to match specific names 

(organizations, individuals) with stakeholder categories.  Personal knowledge, 

contact with relevant organizations (often a letter inviting them to recommend 

people), review of the literature, but more likely personal 

knowledge/recommendations from groups and/or individuals already involved in 

the area, will help to identify specific persons associated with each generic 

stakeholder category.  Efforts should be made to identify individuals that represent 

groups of stakeholders (e.g., an industry association or business group that 
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captures multiple business/industry groups).  It is important to avoid duplication.  

There is no need for two or more representatives from any particular stakeholder 

category; certainly not from the same location/facility/group. 

 

In sum, the key steps are: 

• Working with the sponsoring agency and the Project Team, develop a list of the 

key components for the system based on questions, concerns, and priority issues 

the system must address. 

• Identify stakeholder categories that are part of the system described in the 

previous step.  Ensure the categories include all those entities providing key 

information, as well as those wanting to use the information (e.g., fisheries 

biologists collecting data on Cutthroat Trout, managers who are required to report 

progress toward restoring the trout). 

• Data Contributors  

• Data Users  

• Affected Groups  

• Potential Funding Sources 

• Place names with the stakeholder categories.  In lieu of exact name, identify an 

organization and send an invitation letter to participate. Identify specific 

organizations within each of the “groups” 

• Data Contributors (agencies, universities, counties, non-profits, etc.) 

• Data Users (agencies, universities, counties, non-profits, community groups, 

news/media, legislators, etc.)  

• Affected Groups (landowners, visitors, etc.) 

• Potential Funding Sources (agencies, EPA, etc.) 

• Note:  these “categories” also include subject-specific categories such as 

business, fisheries specialists, and the like. 

• Once all of the stakeholder categories and contacts are identified, they will be 

compiled in an electronic directory (database) that can be used for preparing 

mailing lists and other contact modalities.  It may be useful to prioritize the 

stakeholders in terms of who to contact first (e.g., “most important” may be 
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determined by volume of data/info, funding potential, particular sensitivities, etc.).  

The number of stakeholders that can be interviewed is funding dependent. 

 

As always, follow-up is key.  Follow-up to ensure invitation letters are received and 

responded to, people are coming to the meetings, establishing meeting times, obtaining 

information, and so on. 
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APPENDIX E.  EXAMPLE FOCUS GROUP INVITATION 
LETTER 
 

Date 

[Insert agency address here; or use official letterhead stationary.] 
 

Dear ________: 

 
In advance of your scheduled focus group and/or interview, we would like to provide 

some background information to prepare you and introduce you to the Columbia Basin 

Cooperative Information System (CBCIS) strategic planning initiative.  Please review 

this material, paying close attention to the attached list of questions to be addressed in 

your session.  We know you are busy, but it would be extremely helpful if you could 

gather your thoughts and prepare draft answers to these questions in advance of our 

meeting.  It will help ensure an efficient and productive session. 

  

The CBCIS program seeks “to improve the quality, quantity, and availability of Columbia 

River Basin data and related information on fish, oceans, wildlife, and their habitats 

using a publicly supported approach to information systems development.” (Project 

Vision Statement, April 2002).  To succeed, the program needs the participation of 

knowledgeable and valued stakeholders such as yourself to assess current information 

management efforts and identify future information needs.  If you use or generate 

information relevant to the vision statement, including data and related data products 

(e.g., reports, summary statistics), you are a stakeholder to this program. 

 

Over the next two to four months, with your support, the Northwest Power Planning 

Council (NWPPC), the National Marine Fisheries Service (NMFS) and consultants from 

Science Applications International Corporation (SAIC), will evaluate current information 

systems and assess regional information needs.  We plan to use interviews, focus 

groups, presentations, surveys, and workshops to collect this information.  The results 
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of these investigations will be compiled, summarized, and presented together with 

recommendations in a final report. 

Your knowledge and understanding about the Columbia River and its information 

resources and needs are important.  Thank you for joining our efforts to improve the 

Region’s information systems so we can better manage the Basin’s resources.  As a 

program participant, you will have a direct say in how this system will be developed and 

you will benefit by helping to design enhanced tools to organize, access, and provide 

key Basin-wide information, including your own.  

 

The following attachments will provide background information and “homework” to 

prepare for our meeting: 

• Key Questions that must be understood to design CBCIS (please consider these 

in advance of our meeting). 

• Background Briefing that provides an overview of CBCIS. 

 

We are looking forward to meeting with you. 

 

Sincerely, 
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APPENDIX F.  CBCIS STAKEHOLDERS 
While the individuals and groups in this list were identified as stakeholders by the Project Team, and all 
were contacted for the CBCIS survey effort, not all have participated.  
 

Contact Name Stakeholder Type Agency 
Allen Hammond Tribal Govt. Agency Confederated Tribes of the Colville 

Reservation 
Antonio Baptista Academic Oregon Graduate Institute 
Bill Currie Undetermined Batelle Northwest Labs 
Bill Kier Environmental Org. Institute for Fisheries Resources 
Bill Wakefield Federal Govt. Agency Federal Energy Regulatory 

Commission 
Bob Mueller Undetermined Batelle Northwest 
Brian Sugden Industry: Lumber Plumcreek Timber 
Bruce Marcot Federal Govt. Agency US Forest Service 
Carter Stein Undetermined   
Cassandra Botts Industry: Lumber Boise Cascade Corporation 
Cathy Tortorici Federal Govt. Agency NMFS 
Charlotte Moffet-Biel State Govt. Agency DC Senator's Office 
Chip McConnaha NWPPC NWPPC Fish and Wildlife Div. 
Chris Clay Industry: Lumber Boise Cascade Corporation 
Chris West Undetermined   
Christoph  Steeger International Agencies Pandion Ecological Reseach, Ltd. 
Craig Shannon Undetermined   
Dan Warren NWPPC NWPPC Fish and Wildlife Div. 
Dave Marvin Regional Govt. Agency Pacific States Marine Fisheries 

Consortium 
Denny Dawes Environmental Org. Wildlife Habitat Institute 
Derek Poon Federal Govt. Agency EPA Region 10 
Doug Marker NWPPC NWPPC Fish and Wildlife Div. 
Dr. Charles Peterson Academic Idaho State University - Stream 

Ecology Center 
Dr. Douglas E. Runde Industry: Lumber Weyerhaeuser Timber Co. 
Duane Anderson Academic Montana State Library 
Eric Schrepel NWPPC NWPPC 
Ernest Stensgar Tribal Govt. Agency Coeur d'Alene Tribe 
Frank Roberts Tribal Govt. Agency Coeur d'Alene Tribe 
Fred Ziari Industry: Agricultural   
Gustavo Bisbal NWPPC NWPPC Fish and Wildlife Div. 
Ian Parfitt International Agencies Columbia Basin Fish and Wildlife 

Compensation Program 
James Hastreiter Federal Govt. Agency Federal Energy Regulatory 

Commission 
Joe Maroney Tribal Govt. Agency Kalispell Tribe 
John Arterburn Tribal Govt. Agency Colville Confederated Tribes 
John Krebs International Agencies Columbia Basin Fish and Wildlife 

Compensation Program 
John Lefebvre Industry: Lumber Weyerhaeuser Timber Co. 
Judy Danielson Local Govt. Agency "Voice of Western Legislature" 
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Contact Name Stakeholder Type Agency 
Karen Jander Industry: Lumber Boise Cascade 
Karl Weist NWPPC NWPPC (Oregon) 
Keith Underwood Tribal Govt. Agency Spokane Tribe 
Kelly Singer Tribal Govt. Agency Spokane Tribe 
Kindy Gosal International Agencies Columbia Basin Trust 
Lance Vail or 
Richard Skaggs 

Undetermined Battelle 

Lenora Oftedahl Tribal Govt. Agency CRITFC 
Lynn Palensky NWPPC NWPPC Fish and Wildlife Div. 
Mark Benson Industry: Lumber Potlatch Corporation 
Mark Schneider Federal Govt. Agency NMFS 
Martin Blum Federal Govt. Agency National Park Service 
Mary Abrams State Govt. Agency ODEQ - Laboratory Division 
Merlyn Berg Local Govt. Agency Wy'est Rural Conservation District 
Michael Henry Federal Govt. Agency Federal Energy Regulatory 

Commission 
Michael Scott Academic Idaho Cooperative Fish and Wildlife 

Unit 
Michele DeHart F&W Agency Fish Passage Center 
Mike Sullivan Industry: Lumber Potlatch Corporation 
Patricia Medvick Data Interest Group Batelle 
Penelope Morgan Academic University of Idaho - College of 

Forestry 
Robert Matt Tribal Govt. Agency Coeur d'Alene Tribe 
Russ Darr State Govt. Agency WA DOE - Toxics Cleanup Program 
Sandy Williamson Federal Govt. Agency USGS, Water Resources Division 
Senator Ted Farioli State Govt. Agency State Senate (Oregon Senator) 
Steve Lanigan Federal Govt. Agency USFS - Aquatic & Riparian Eff. Mon. 

Prgm. 
Thomas Dewitt Federal Govt. Agency Federal Energy Regulatory 

Commission 
Trina Wellman Undetermined Batelle Northwest Labs 
Wayne Minshall Academic Idaho State University - Stream 

Ecology Center 
William Nicholson Industry: Lumber Potlatch Corporation 
  Industry: Lumber Boise-Cascade Timber 
  Federal Govt. Agency EPA, Corvallis 
  Federal Govt. Agency EPA, Seattle Enviro Service Div 
  Federal Govt. Agency Federal Energy Regulatory 

Commission 
  Tribal Govt. Agency Lower and Upper Tribal Rep 
  Environmental Org. National Council for Air and Stream 

Improvement (NCASI) 
  Tribal Govt. Agency UCUT 
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APPENDIX G.  FOCUS GROUP PARTICIPANTS 
 

Date Name Agency Email Phone Fax 
07/22/02 Bill Bogue EPA bogue.william@epa.gov 206-553-1676 x-0119 
07/22/02 John Yearsley EPA yearsley.john@epa.gov 206-553-1532 x-0119 
07/22/02 Ben Cope EPA cope.ben@epa.gov 206-553-1442 x1442 
07/22/02 Derek Poon EPA poon.derek@epa.gov 206-553-4497 6984 
07/23/02 Dell Simmons NMFS dell.simmons@NOAA.gov 360-753-9580 x9317 
07/23/02 Stewart Toshach NWFSC stewart.toshach@noaa.gov 206- 860-3495   
07/23/02 Richard S. Kang NOAA richard.kang@noaa.gov 206-86--6786   
07/23/02 Blake Feist NWFSC blake.feist@noaa.gov 206-860-3408   
07/23/02 Nathaniel Scholz NWFSC nathaniel.Scholz@noaa.gov 206-860-3454   
07/23/02 Blane Bellerud NMFS-Portland Blane.Bellerud@noaa.gov 503-231-2238   
07/23/02 Ted Bohn NOAA ted.bohn@noaa.gov 206-860-5619   
07/23/02 John Williams NOAA john.g.williams@noaa.gov 206-860-3277 206-860-3267 
07/23/02 Paul McElhany NWFSC paul.mcelhany@noaa.gov     
07/23/02 Beth Sanderson NMFS beth.sanderson@noaa.gov 206-860-3410   
07/23/02 Mindi Sheer NWFSC mindi.sheer@noaa.gov 206-860-3428   
07/23/02 Cory Ruedebusch NWFSC cory.ruedebusch@noaa.gov 206-860-3261   
07/23/02 Tom Good NWFSC tom.good@noaa.gov 206-860-3469 x3335 
07/23/02 Michael Ford NWFSC mike.ford@noaa.gov 206-860-5612   
07/23/02 Cathy Tortorici NMFS cathy.tortorici@noaa.gov 503-231-6268   
07/24/02 Dick O'Connor WDFW oconnrjo@dfw.wa.gov 360-902-2778   
07/24/02 Diane Rudeen Rudeen Assoc. dirudeen@attbi.com 360-701-5949   
07/24/02 Jim Cahill OFM, WA jim.cahill@ofm.wa.gov 360-902-0569   
07/24/02 Rob Plotnikoff Ecology rplo461@ecy.wa.gov 360-407-6687   
07/24/02 Russ Darr Ecology rdarrdar461@eey.wa.gov 360-407-7235   
07/24/02 Brian Walsh NWPPC bwalsh@nwppc.org 360-902-2302   
07/24/02 Chris Newmiller Ecology cneu461@ecy.wa.gov 360-407-7235   
07/24/02 Susan Markey WDFW markeslm@fw.wa.gov 360-902-2777   
07/24/02 Gil Lensegrav WDFW/StreamNet lensegll@fw.wa.gov 360-902-2798   
07/24/02 Leslie Sikora WDFW/StreamNet sikorles@dfw.wa.gov 360-902-2770   
07/24/02 Brodie Cox WDFW coxpbc@dfw.wa.gov 360-902-2776   
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Date Name Agency Email Phone Fax 
07/24/02 Dick O'Connor WDFW/StreamNet oconnrjo@dfw.wa.gov 360-902-2778   
07/25/02 Chip McConnaha NWPPC cmcconnaha@nwppc.org 503-222-5161 503-820-2370 
07/25/02 Terry Morlan NWPPC tmorlan@nwppc.org 503-222-5161 503-820-2370 
07/25/02 Lynn Palensky NWPPC lpalensky@nwppc.org 503-222-5161 503-820-2370 
07/25/02 Gustavo Bisbal NWPPC gbisbal@nwppc.org 503-222-5161 503-820-2370 
07/25/02 Bruce Suzumoto NWPPC bsuzumoto@nwppc.org 503-222-5161 503-820-2370 
07/25/02 Eric Merrill NWPPC emerrill@nwppc.com 503-222-5161 503-820-2370 
07/25/02 Peter Paquet NWPPC ppaquet@nwppc.org 800-452-5161   
07/25/02 Bruce Schmidt PSMFC/StreamNet bruce_schmidt@psmfc.org 503-650-5400 503-650-5426 
07/25/02 David Graves PSMFC/StreamNet david_graves@psmfc.org 503-650-5400 503-650-5426 
07/25/02 Greg Wilke PSMFC/StreamNet greg_wilke@psmfc.org 503-650-5400 503-650-5426 
07/25/02 Mike Banach PSMFC/StreamNet mike_banach@psmfc.org 503-650-5400 503-650=5426 
07/25/02 Jon Bowers ODFW/StreamNet jon.k.bowers@state.or.us 503-872-5255 x5603   
07/25/02 Rick Kepler ODFW rick.j.kepler@state.or.us 503-872-5255 x5426 503-872-5269 
07/25/02 Henry Franzoni FPC hfranzoni@fpc.org 503-230-4290 503-230-7559 
07/25/02 Dan Webb PSMFC dan@psmfc.org 503-650-5400   
07/25/02 Stan Allen PSMFC stan_allen@psmfc.org 503-650-5400 503-650-5426 
07/25/02 Ken Johnson PSMFC ken.johnson@psmfc.org 503-650-5400 503-650-5426 
07/25/02 Russell Porter PSMFC russell_porter@psmfc.org 503-650-5400 503-650-5426 
07/25/02 John Tenney PSMFC john_tenney@psmfc.org 503-650-5400 503-650-5426 
07/25/02 William Kinney PSMFC bill_kinney@psmfc.org 503-650-5400 503-650-5426 
07/25/02 Cedric Cooney ODFW/StreamNet cooneyc@fsl.orst.edu 541-757-4263 x228 541-751-4102 
07/25/02 Shannon Hurn ODFW/StreamNet hurns@for.orst.edu 541-757-4263 x250 541-751-4102 
07/25/02 Steve Pastor USFWS/StreamNet stephen_pastor@fws.gov 360-696-7605   
07/25/02 Mike Schiewe NMFS michael.schiewe@noaa.gov 202-860-3270 202-860-3217 
07/25/02 Tom Karier NWPCC tkarier@ewu.edu 509-623-4386 509-623-4380 
07/25/02 Dave Marvin PSMFC dave.marvin@psmfc.org 503-650-5400 503-650-5426 
07/26/02 Todd Hannon CRITFC hant@critfc.org 503- 731-1304 (503) 235-4228
07/26/02 Kyle Martin CRITFC mark@critfc.org 503-731-1314   
07/26/02 Stuart Ellis CRITFC ells@critfc.org 503-731-1312   
07/26/02 Hilary Forrest CRITFC/StreamNet forh@critfc.org     
07/26/02 Denise Kelsey CRITFC keld@critfc.org 503-731-1280   
07/26/02 Phil Roger CRITFC rogp@critfc.org 503-731-1301   
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Date Name Agency Email Phone Fax 
07/26/02 Dani Evenson CRITFC eved@critfc.org 503-238-0667   
07/26/02 Shanwna Gavin CRITFC gavs@critfc.org 503-731-1264   
07/26/02 Charlie Paulson PER Ltd. cpaulsen@spiritome.com 503-699-4115   
07/26/02 Alaina Redenbo BPA adredenbo@bpa.gov 503-230-3188 503-699-4117 
07/26/02 Steve Gordon BPA segordon@bpa.gov 503-230-5063 503-230-3049 
07/26/02 Jim Geiselman BPA jimgeiselman@bpa.gov 503-230-5732 503-230-3049 
07/26/02 Dave Askren BPA draskren@bpa.gov 503-230-5624 503-230-4564 
07/26/02 John Piccininni BPA jppiccininni@bpa.gov 503-230-7641   
07/26/02 Sarah McNary BPA srmcnary@bpa.gov 503-230-5135 503-230-4564 
07/26/02 Tom Pansky BPA tepansky@bpa.gov 503-230-3969 503-230-7405 
07/26/02 Peter Lofy BPA ptlofy@bpa.gov 503-230-4193 503-230-3049 
07/26/02 Rick Yarde BPA rryarde@bpa.gov 503-230-3769   
07/26/02 Nancy Weintraub BPA nhweintraub@bpa.gov 503-230-5373 503-230-5699 
07/26/02 Dan Daley BPA dmdaley@bpa.gov 503-230-3066 503-230-4564 
11/18/03 Jake Duplessie IDEQ jdupless@deq.state.id.us 208-384-1416   
11/18/03 Guy Bullock IDEQ gbullock@deq.state.id.us 208-373-0180   
11/18/03 Nathan Bentley ITRMC nbentley@adur.state.ud.us 208-332-1897   
11/18/03 Tom Dayley NWPPC tdayley@nwppc.org 208-334-2189 208-334-2172 
11/18/03 Linda Davis IDWR ldavis@idwr.state.id.us 208-327-7995 208-327-7866 
11/18/03 Bart Butterfield IDFG/StreamNet bbutterf@idfg.state.id.us 208-334-3180 208-334-2114 
11/18/03 Peter Paquet NWPPC ppaquet@nwppc.org 503-222-5161 503-820-2370 
11/18/03 Nate Fisher IOSC nfisher@osc.state.id.us 208-334-2189 208-334-2172 
11/18/03 Chris Hunter MFWP chunter@state.mt.us 406-444-2449 406-444-4952 
11/18/03 Steve Carson MFWP/StreamNet stcarson@state.mt.us 406-444-7778 406-444-4952 
11/18/03 Bob McFarland MFWP bobm@montana.edu 406-994-6355 406-994-4090 
11/18/03 Duane Anderson NRIS duanderson@state.mt.us 406-444-5356 406-444-0581 
11/18/03 Janet Hess-Herbert MFWP/StreamNet jhessherbert@state.mt.us 406-444-7722 406-444-0581 
11/19/03 Chris Van Holmes Univ. of WA cvh@cbr.washington.edu 206-685-9951   
11/19/03 Richard Cassidy USACE richard.a.cassidy@usace.army.mil 503-808-3938 503-808-3932 
11/19/03 Paul Ocker USACE paul.ocker@usace.army.mil 503-808-3720 503-808-3725 
11/19/03 Mike Beaty BUREC mbeaty@pm.usbr.gov 208-378-5172 208-378-5035 
11/19/03 Bruce Sutherland LCREP sutherland.bruce@lcrep.org 503-226-1565 503-226-1580 
11/19/03 Mary Lou Soscia EPA soscia.marylou@epa.gov 403-326-5873 503-326-3399 
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Date Name Agency Email Phone Fax 
11/19/03 Jim Versteeg USACE   503-808-3959 503-808-3932 
11/20/03 Nancy Tubbs USGS ntubbs@usgs.gov 503-251-3210 503-251-3470 
11/20/03 Duane Dippon BLM ddippon@or.blm.gov 503-808-6014 503-808-6021 
11/20/03 Janis VanWyhe BLM jvanwyhe@or.blm.gov 503-808-6296 503-808-6021 
11/20/03 Dan Wickwire BLM dwickwire@or.blm.gov 503-808-6272 503-808-6419 
11/20/03 Brian Sanborn USFS bsanborn@fs.fed.us 541-750-7151 541-750-7234 
11/20/03 Dale Guenther REO dguenther@fs.fed.us 503-808-2188 503-808-2163 
11/20/03 Janice Gordon USGS jmgordon@usgs.gov 503-251-3234 503-251-3470 
11/20/03 Tom Herrett USGS herrett@usgs.gov 503-251-3239 503-251-3470 
11/20/03 Jim Hatten USGS jhatten@usgs.gov 509-538-2299   
11/20/03 Becky Gravenmier USFS bgravenmier@fs.fed.us 503-808-2851 503-808-2130 
11/20/03 Georgia Bosse BLM gbosse@or.blm.gov 503-808-6120 503-808-6419 
11/20/03 Julie Firman ODFW firmanj@fsl.orst.edu 541-757-4263 541-757-4106 
11/20/03 Rick Kepler ODFW rick.j.kepler@state.or.us 503-872-5255 x5426 503-872-5269 
11/20/03 Curtis Cude ODEQ cude.curtis@deq.state.or.us 503-229-5983 x272 503-229-6294 
11/20/03 Cy Smith ODAS cy.smith@state.or.us 503-378-6066 503-378-5200 
11/20/03 Doug Terra OWEB terra.doug@state.or.us 503-378-0057 503-986-0199 
11/20/03 Bruce Schmidt StreamNet bruce_schmidt@psmfc.org 503-650-5400 503-650-5426 
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APPENDIX H.  PRELIMINARY DATA INVENTORY 
 

A. PRELIMINARY DATA INVENTORY 

 

Data Source Data Set Name Keywords H's Contents Status Format 

Name of 
Person Who 
Identified the 

Data 

Agency of the 
Person Who 
Identified the 

Data URL 
BPA (BPA) CBFWA Wildlife habitat units Habitat Habitat Units UD GIS Peter Paquet NWPPC   
WDFW Wild Stock 
Tagging Unit 

(No data set) Wild stock CWT 
info. 

Habitat Wild planting information. DH Paper Brodie Cox WDFW   

NWFSC, Mike 
Ford 

“Coastwide” data 
sets 

Fish, Genetic data Habitat Genetic types & allele 
frequencies for several salmon 
species 

DA, UD Text, Excel Michael Ford NWFSC   

Marin Funseca, 
ORDEQ 

303 (b) Report Water Quality, 303 
(b) 

Habitat Biennial water quality reports UD   Curtis Code OR DEQ   

State envir. 
agencies OR & 
WA websites.  
IDAHO? 

303(d) “lists” by 
state in GIS format 

Water Quality, 303 
(d) 

Habitat Water body name sub basin 
WQ parameters listed 

DA, UD GIS Bill Bogue EPA   

WDFW, Kyle 
Adicks 

Adult Report Table Hatchery Returns Hatcheries Return species, hatchery 
location, year, no. returned 

DA Paradox table Susan Markey WDFW   

Radio telemetry 
network 

Adult salmon radio 
telemetry 

Fish locations, 
Radio telemetry, 
Locations, species 

Habitat Positions of individual salmon 
and lamprey within the 
Columbia and Snake rivers as 
a function of time, with a focus 
around and inside the 
hydropower dams. 

DH Oracle Ted Bohn NOAA   

Ecology Ambient biology 
monitoring 

Biological, 
macroinvertebrate, 
fish 

Habitat Monitoring network DA Website and 
downloadable 
documents 

Robert 
Plotnikoff 

Department of 
Ecology 

  

Ecology Ambient lake Water Quality, Lake 
quality 

Habitat Monitoring network DA Website and 
downloadable 
documents 

Robert 
Plotnikoff 

Department of 
Ecology 

  

WDFW Barriers, SSHEARS Fish, Barriers Hydro, 
Habitat 

Barriers to fish passage. UD   Leslie Sikora WDFW   

BC Hydro BC Hydro web site Real-time data Hydro Elevation data DA Flat file report Kyle Martin CRITFC   
NWIFC Belatedly in RMIS 

sys. 
Coop/tribal release 
data 

Hatcheries WDFW planting information. DH Access Brodie Cox WDFW   
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Data Source Data Set Name Keywords H's Contents Status Format 

Name of 
Person Who 
Identified the 

Data 

Agency of the 
Person Who 
Identified the 

Data URL 
Work order task & 
funds info. 

BES Project spec. Hydro Budget info. DA Internet Rick Yarde BPA   

NMFS BIOP database BIOP database Habitat Tabular information UD Intranet Blane Bellerud NMFS-Portland   
ODFW BLM / USFS 1:24K 

streams 
Stream/hydrology Habitat Hydrology Oregon streams UD GIS Mindi Sheer NWFSC   

BPA BPA Project funding, 
Bonneville 

Hydro Details of BPA projects DH   Stewart 
Toshach 

NMFS/NWFSC   

Project proposals BPA/CBFWA 
project data 

Project Data, Costs, 
Budget 

Hydro Budgeted costs DA   Terry Morlan NWPPC   

ODFW Broodstock Data Hatchery Hatcheries   UD Access Julie Firman ODFW   
District biologist’s 
STEP 

Carcass Placement Fish Carcass Hatchery Location/hatchery origin/pond 
age information. 

DA Access Shannon Hurn ODFW   

CBFWA  CBFWA proposals Project spec. Hydro Project abstract? DA Internet/ MS 
Word 

Rick Yarde BPA   

CBFWA CBFWA web site Project Funding, 
CBFWA 

Habitat, 
Hatchery 

Requests for project funding DA Text Stewart 
Toshach 

NMFS/NWFSC   

WDFW, Susan 
Markey 

Coded wire tag 
recovery tables. 

Fish, Recovery tag 
code, mark on the 
fish, sex, length 

Habitat CWT (coded-wire tag) 
readings from returning fish 
(adults) 

DA Sybase 
database 

Susan Markey WDFW   

NWIFC Coded-Wire Tag 
Retrieval and 
Analysis System 
(CRAS) 

Salmon Release, 
Salmon Recovery 

Hatcheries CRAS was developed by 
NWIFC to facilitate the access 
and analysis of coastwide 
salmon release and recovery 
information. It contains 
information on salmon 
released between 1958 and 
2000 by all agencies in 
Alaska, British Columbia, 
Washington, Oregon, Idaho 
and California. Coded-wire-tag 
recovery information for 
chinook and coho salmon from 
the early 1970's to 1999 is 
also available. 

DA Database   NWIFC http://www.nwifc.wa.gov/enhan
ce/cras.asp 

USFS Compiled on my 
computer 

Land Use, Logging, 
grazing, road data 

Habitat Logging, grazing, road data for 
Snake River Basin 

UD GIS Cory 
Ruedebusch 

NWFSC   

WDFW Contact Leslie 
Sikora 

Hatchery Facilities Hatcheries   DA   Leslie Sikora WDFW   

WDFW Contact:  Gil 
Lensegrav and 
Leslie Sikora 

Dam Hydro But want to augment. DA   Leslie Sikora WDFW   

WDFW Contact:  Gil 
Lensegrav, WDFW 

Hatchery Releases Hatcheries Historical hatchery releases 
1900 - 2001 

UD Database Leslie Sikora WDFW   
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Data Source Data Set Name Keywords H's Contents Status Format 

Name of 
Person Who 
Identified the 

Data 

Agency of the 
Person Who 
Identified the 

Data URL 
  Corps, NOAA, 

Bureau of 
Reclamation, ID 
Power 

River 
geomorphology 

Habitat   DH   Ben Cope EPA   

ODFW Creeks for 
Salmonid Species 

Fish, Counts Habitat   DA, UD Access Julie Firman ODFW   

COE-NW Division, 
Water 
Management 
Division, ROC and 
HEB. 

CROHMS reports Real-time 
operational data 

Hydro Outflow, inflow, pool elevation, 
spill – daily and hourly. 

DH Report and 
database 

Kyle Martin CRITFC   

COE CROHMS, CWMS Water, Fish, 
Weather 

Habitat Location, time, quality of data DA, UD DSS, Excel Jim Versterg COE   

PSC CTC annual reports Exploitation rates Hatchery Stock specific ER's by fishery DA, UD Reports Dell Simmons NOAA Fisheries   
CBR DART Fish, Counts, Hydro, 

Adult Returns, Flow
Hydro, 
Habitat, 
Hatcheries

Data Access in Real Time 
(DART), developed by the 
University of Washington 
Columbia Basin Research 
(CBR) Group is an interactive 
data resource designed for 
research and management 
purposes relating to the 
Columbia River Basin salmon 
populations and river 
environment. CBR compiles 
data from a variety of agencies 
(USACE, PSMFC, FPC, NWS 
and others) into a single online 
database. Information includes 
fish passage data; PIT Tag 
data; River, Climate and 
Ocean Data; and Code Wire 
Tag Data. 

DA Database Columbia 
Basin 
Research 
Group 

CBR http://www.cbr.washington.edu/
dart/dart.html 

  DART, STORET, 
MacKenzie & 
Laenen, states, 
tribes, ID power 

Water Quality Habitat   DH   Ben Cope EPA   

WDFW Data is written on 
forms maintained 
by angler. 

Fish, Sport harvest Harvest Catch area date, Species 
Mark Status 

DA SAS Susan Markey WDFW   

Data collection by 
NRIMP 

Database Fish observations Habitat Collection of reporting form 
data returned by bios fish 
sightings 

DA Access Shannon Hurn ODFW   
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Data Source Data Set Name Keywords H's Contents Status Format 

Name of 
Person Who 
Identified the 

Data 

Agency of the 
Person Who 
Identified the 

Data URL 
Data collection by 
NRIMP - Cedric 
Cooney 

Database Fish, Barriers Habitat, 
Hydro 

Location/data on barriers in 
OR. 

UD Access Shannon Hurn ODFW   

DB’s Foresters 
NRIMP 

Database FPS - fish 
prescience survey 

Habitat Forest fish presence survey 
information collected. 

DA Access Shannon Hurn ODFW   

USGS DEM 10 m, 30 m Elevation Model, 
geology, lithology 

Habitat Gridded, elevation model, for 
U.S. 

DA GIS Blake Feist NWFSC   

No clear single 
source. 

DIT codes Fish, Double Index 
Tagging (DIT) 

Habitat Associated DIT codes. DH Paper Brodie Cox WDFW   

Private contractor 
(MBI) 

Ecosystem 
Diagnosis and 
Treatment (EDT) 

Habitat, habitat 
compilations 

Habitat EDT is a system for rating the 
quality, quantity, and diversity 
of habitat along a stream, 
relative to the needs of a focal 
species such as coho or 
chinook salmon. 

UD SQL Server Chip  
McConnaha 

NWPPC   

Ecology, EIM 
coordination 

Environmental 
Information 
Management (EIM) 
System 

Water Quantity, 
Water Quality, 
Habitat, Nutrient, 
Taxon, TMDL 

Habitat EIM is an environmental 
database, which stores 
physical, chemical, and 
biological environmental 
measurements.  The goal is to 
assist data sharing between 
Ecology and external users 
such as other state agencies, 
local government, outside 
researchers, educational 
institutions, and private 
citizens.  Extensive ancillary 
information about those 
measurements is also stored, 
including where a sample was 
collected, the study under 
which it was originally 
collected and information 
about the quality of the data. 

DA, UD Database, 
WWW 

Russ Darr Ecology http://apps.ecy.wa.gov/eimrepo
rting/ 

EPA, States EPA Envirofacts, 
state datasets 

Facilities, Regulated 
Facilities 

Habitat CERCLIS, RCRIS, TRI DA, UD GIS Bill Bogue EPA   

  EPA, states (PCS) Source info. Hydro   DH   Ben Cope EPA   
WDFW, LFA, 
NWIFC, SSI&IAP, 
etc. 

Fish dist/use Fish Species, 
Location 

Habitat Species, location, presence 
type, use type 

UD Arc Info Dick O'Connor WDFW   

State databases in 
WA/OR 

Fish kill database, 
etc. 

Pollution, fish kills, 
chemical spills 

Habitat Fish kill data, chemical spills DH Database Tom Good NWFSC   

ODFW Fish populations 
counts 

Fish, Counts Habitat   UD Access Julie Firman ODFW   
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Data Source Data Set Name Keywords H's Contents Status Format 

Name of 
Person Who 
Identified the 

Data 

Agency of the 
Person Who 
Identified the 

Data URL 
WWASH, WDFW, 
tribes 

Fish ticket Fish Abundance Harvest Commercial fish harvest (#, 
lbs, price) 

DA Sybase Dick O'Connor WDFW   

  Fisheries 
Economics Data 
Program (EFIN) 

Fisheries, 
Economics 

Hatcheries Contains data series, 
publications, and surveys of 
interest to fisheries 
economists. 

  Database Dave Colpo PSFMC   

Corps, State Water 
Resources. 

Flow Water Quantity Habitat Hourly flow, monthly, etc. DA   Peter Paquet NWPPC   

WDFW For streams: State 
100, for lakes:  
Lake 2K 

  Habitat LLID, Stream name. 100K but 
Lakes needs major 
corrections. 

UD   Leslie Sikora WDFW   

WDFW and 
USACE and PUDS 

FPC Adult returns Fish, Counts, 
Returns 

Hatcheries Daily returns at mainstem 
projects 

DA SQL Server Henry 
Franzoni 

FPC www.fpc.org 

USGS FPC Dissolved gas Water Quality, 
Dissolved Gas 

Hdyro Hourly, 24 hour avg., top 12 hr 
avg. 

DA SQL Server Henry 
Franzoni 

FPC www.fpc.org 

GBT staff FPC Gas bubble 
trauma 

Fish, Condition Hydro Daily observations at GBT 
monitoring sites 

DA SQL Server Henry 
Franzoni 

FPC www.fpc.org 

IDFG, tribes, 
states, feds, others 

FPC Hatchery 
releases 

Fish, Hatchery 
Releases 

Hatcheries All hatchery releases of 
anadromous fish in Snake + 
Columbia 

DA SQL Server Henry 
Franzoni 

FPC www.fpc.org 

Remote SMP staff FPC Head burn 
descaling 

Fish, Condition, 
Headburn 

Habitat Rescaling of smolts, headburn 
of smolts 

DA SQL Server Henry 
Franzoni 

FPC www.fpc.org 

SMP staff remote FPC Smolt 
monitoring data 

Fish, Counts, 
Condition 

Habitat Daily sampling at SMP sites DA SQL Server Henry 
Franzoni 

FPC www.fpc.org 

Remote SMP staff FPC Transportation Fish, Counts, 
transportation 

Hydro Daily number of Fish trucked, 
barged, and bypassed 

DA SQL Server Henry 
Franzoni 

FPC www.fpc.org 

USGS FPC Water 
temperature 

Water Quality, 
Temperature 

Habitat Daily tore bag DA SQL Server Henry 
Franzoni 

FPC www.fpc.org 

WDFW GIS based contact 
Martin Hudson 

Distribution Habitat Bull Trout and other salmon DA   Leslie Sikora WDFW   

LCREP Habitat 
characterization 

Habitat Habitat Habitat data UD   Bruce 
Sutherland 

LCREP   

NWPPC Hatchery 
Information 

Hatchery Hatcheries     Database Bruce 
Suzumoto 

NWPPC   

Permit applicants HPA Water-related 
project work 

Habitat Type of activity, water body 
name and location. 

DA, UD Access Dick O'Connor WDFW   

PRISM IAC’s PRISM Habitat, Restoration Habitat Habitat restoration project 
locations 

UD   Leslie Sikora WDFW   
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Data Source Data Set Name Keywords H's Contents Status Format 

Name of 
Person Who 
Identified the 

Data 

Agency of the 
Person Who 
Identified the 

Data URL 
ICBEMP ICBEMP GIS Data GIS, Habitat, 

Hatcheries 
Habitat Over 300 GIS data layers or 

themes (aquatic, atmospheric, 
cultural, demographic, 
disturbance, EIS direction, 
fisheries, hydrologic, 
landscape, minerals/geology, 
physiographic, political, 
species ranges, subsample, 
terrestrial, and vegetation) 
were compiled or collected as 
part of the Interior Columbia 
Basin Ecosystem 
Management Project. Data are 
available via cd rom by 
contacting ICBEMP 

DA ArcView, dbf Becky 
Gravenmier 

PNW Research 
Station 

www.icbemp.gov 

ICBEMP ICBEMP Planning 
Information 

Planning 
Information 

Habitat See ICBEMP website DA PDF Becky 
Gravenmier 

PNW Research 
Station 

www.icbemp.gov/eis 

ICBEMP ICBEMP Science 
Publications 

Science 
Publications 

Habitat See ICBEMP website DA PDF Becky 
Gravenmier 

PNW Research 
Station 

www.icbemp.gov/science 

Hatchery surveys IHOT Hatchery Hatcheries Character, objectives, 
operating costs 

DA   Terry Morlan NWPPC   

Libraries all over 
the world. 

ILL database, 
catalog database 

OCLC bibliographic 
organization 

    DA Web based Todd Hannon CRITFC   

Contact Jeff Sones 
(503) 229-5983 

LASA Water Quality Habitat Analytical Water Quality Data DH SQL Server Curtis Code OR DEQ   

WDFW LIFT 2000 fish 
ticket data 

Fish, Commercial 
catch data 

Harvest Catch date, area, gear, 
species, and fish type. 

DA Sybase 
database 

Susan Markey WDFW   

Conservation 
Commission (WA) 
state 

Limiting factor 
analysis 

Habitat, Biological Habitat Habitat factors limiting fish 
production 

UD Request Jim Cahill OFM,WA   

BPA List of BPA reports Project Data, 
Results 

Hydro Contents for all projected 
results 

  MS Word Peter Lofy BPA   

OR DEQ, Curtis 
Code 

McKenzie 
Watershed Report 

Water Quality Habitat McKenzie Watershed report DA, UD Word Curtis Code OR DEQ   

WDFW Migrant Fish, Natural 
production 

Harvest Date, stream, hours trapped, 
juvenile counts by species, 
adult counts by species 

DA Access Dick O'Connor WDFW   

U. of Montana 
Genetics Lab 

Montana Rivers 
Information System 

Genetics Habitat Genetic characterization of 
fish populations in Montana 

DA, UD Database Bruce Schmidt PSMFC   

  Multi agency natural 
& man made 
barriers 

Fish Barriers, 
Passage 

Hydro Dams, culverts, water falls, 
impassable, anthropogenic 

UD GIS Mindi Sheer NWFSC   

USGS / EPA 
Consortium 

NALC Land Cover Habitat   DA GIS Bill Bogue EPA   
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Data Source Data Set Name Keywords H's Contents Status Format 

Name of 
Person Who 
Identified the 

Data 

Agency of the 
Person Who 
Identified the 

Data URL 
USFWS Nat. wetlands 

inventory, local 
wetlands inventory 

Wetlands location & 
type 

Habitat Location, type DA, UD GIS Bill Bogue EPA   

National Weather 
Service 

Nat’l Weather 
Service 

Meteorology Habitat   DH   Ben Cope EPA   

USGS National Land 
Cover Program 

Land Use, USGS 
LULC, land cover 

Habitat Land use, land cover DA GIS Blake Feist NWFSC   

  NIS, ASFA, etc. Bibliographic 
information 

    UD CD based Todd Hannon CRITFC   

NWFSC, Mike 
Ford 

No name Hatchery Releases, 
Spawn 

Hatcheries Release spawn data for 
hatcheries coastwide 

DA Excel Michael Ford NWFSC   

NMFS Non-indigenous 
species database 

Fish Species Habitat NIS data for WA, OR, Idaho. 
Being built from existing data 
from multiple sources 

UD Access Beth 
Sanderson 

NMFS   

PSMFC Northern 
Pikeminnow Sport 
Reward Program 

Fish, Northern 
Pikeminnow 

Habitat Contains information about the 
northern pikeminnos sport 
reward program on the 
Columbia and Snake Rivers. 

  Database Russell Porter PSMFC   

NWFSC NWFSC Salmonid 
Database 

Fish, Abundance, 
Age structure, 
harvest, hatchery 

Harvest, 
Hatcheries

  UD Web Paul McElhany NWFSC   

NWHI (IBIS) NWHI IBIS Habitat, Use by 
SPP, Key ecol 
function, Species 

Habitat IBIS is an informational 
resource being developed to 
promote the conservation of 
Northwest fish, wildlife, and 
their habitats through 
education and the distribution 
of timely, peer-reviewed 
scientific data. IBIS contains 
extensive information about 
Pacific Northwest fish, wildlife 
and their habitats. The IBIS 
website is under development, 
but aspects of the database 
are accessible via the internet. 
Current online information 
includes species and habitat 
information by state and 
county. 

DA, UD GIS  Peter Paquet NWPPC http://www.nwhi.org/ibis/home/i
bis.asp 

ODFW ODFW Aquatic 
Inventories project 
data  (AIP) 

Fish Habitat Habitat Stream habitat (GIS) for 
Oregon, 1:100K 

DA, UD GIS Mindi Sheer NWFSC   

ODFW ODFW StreamNet Fish Carcass, 
Salmon Carcass 

Habitat Information on amounts and 
location of carcasses 

UD Database Bruce Schmidt PSMFC   
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Data Source Data Set Name Keywords H's Contents Status Format 

Name of 
Person Who 
Identified the 

Data 

Agency of the 
Person Who 
Identified the 

Data URL 
Placement distributed to enhance salmon 

production 
OR DEQ, Curtis 
Code 

Oregon water 
quality index 

Water Quality Habitat Oregon water quality index DA, UD Excel Curtis Code OR DEQ   

PSMFC Pacific Fisheries 
Information Network 
(PacFIN) 

Fish, Commercial Harvest Provides commercial fishery 
information for Washington, 
Oregon and California 

  Database Will Daspit PSFMC   

Resource 
Agencies 

PFMC report 
“Reviews of 19xx” 

Historic harvest, 
Salmon 

Harvest Salmon harvest and 
escapement by time & area 

DA Reports Dell Simmons NOAA Fisheries   

Pacific States 
Marine Fisheries 
Commission 

PIT Tag Information 
System (PTAGIS) 

PIT Tag, Salmon, 
Hatcheries, Fish 
Counts 

Hatcheries, 
Hydro 

PTAGIS houses data related 
to Passive Integrated 
Transponder tag labeling (PIT 
tag number, tagging location, 
tagging organization, species, 
run, weight, length, wild or 
hatchery type, marks and 
general health) and 
subsequent tracking 
information (when the fish 
passes through one of the five 
permanent tracking sites in the 
Columbia River Basin). 

DA Database Carter Stein PSFMC http://www.psmfc.org/pittag/ 

Plants Report.db, 
WDFW hatcheries. 

Plants report 
database 

Hatchery, Release, 
Washington 

Hatcheries WA State planting information. UD Paradox Brodie Cox WDFW   

Cooperative effort 
between Pacific 
Northwest 
agencies, now 
maintained and 
updated by 
StreamNet 

PNW Reach Files Hydrography Habitat 1:100,000 scale routed 
hydrography for the Pacific 
Northwest.  Routed using LLID 
approach. 

DA GIS Bruce Schmidt PSMFC   

IAC PRISM Project Funding, 
Financial 

  Projects funded by the SRFB DA Database Jim Cahill OFM, WA   

PRISM PRISM Climate, 
Precipitation 

Habitat Precipitation, temperature DA GIS Blake Feist NWFSC   

CBFWA – 
“proposal finder” 

Project submitted to 
BPA for funding or 
organization 

Project/proposal 
information. 

Hydro Project title, budget narrative, 
reviews. 

DA HTML, Excel Erick Merrill NWPPC   

EPA, Region 10 Rapid Access 
Information System 
(RAINS) 

Water Quality Habitat RAINS provides an on-line 
workspace that allows users to 
process, compare, analyze, 
map share and visualize a 
wide variety of environmental, 
programmatic, and 

UD web-based Bill Bogue EPA, Region 10   
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Data Source Data Set Name Keywords H's Contents Status Format 

Name of 
Person Who 
Identified the 

Data 

Agency of the 
Person Who 
Identified the 

Data URL 
management data from 
multiple sources. The system 
is still in development and is 
currently available for use by 
EPA personnel only. 

PSMFC Recreational 
Fisheries 
Information Network 
(RecFIN) 

Fish, Sport Harvest Provides marine sport fishery 
information for Washington, 
Oregon, and California 

  Database Russell Porter PSMFC   

PSMFC Regional Mark 
Information System 
(RMIS) 

Fish, CWT Habitat Contains coded-wire tag 
information for Alaska, 
Washington, Oregon, 
California and British 
Columbia 

  Database Ken Johnson PSMFC   

Dept of Ecology 
EA Program & 
ETM 

River and stream 
ambient monitoring 

Water Quality, 
Ambient Monitoring 

Habitat Monitoring network DA Website and 
downloadable 
documents 

Robert 
Plotnikoff 

Department of 
Ecology 

  

Ecology, USGS River and stream 
flow monitoring 

Water Quantity, 
Monitoring 

Habitat Monitoring network DA Website and 
downloadable 
documents 

Robert 
Plotnikoff 

Department of 
Ecology 

  

Local biologists SaSI Fish stock status Hatcheries Species-stock assignments, 
status, trend indicators. 

DA Access Dick O'Connor WDFW   

WDFW SASI salmon 
&steelhead diversity 

Biological Habitat   DA, UD Request, 
database 

Jim Cahill OFM, WA   

WDFW/NWIFC SHIAP Fish, Abundance, 
habitat 

Habitat Habitat conditions, fish 
abundance 

UD Database Jim Cahill OFM, WA   

  Spawning Ground 
Survey Database 

Fish, Natural 
spawner, index 
counts 

Harvest Date, stream, species miles 
surveyed, adult count. Data 
comes from regional, state, 
and tribal samplers. 

UD, DA Text file, 
Paradox DB. 

Dick O'Connor WDFW   

WDFW Sport harvest Fish Abundance Harvest Sport fish harvest DA Access Dick O'Connor WDFW   
NWIFC, WDFW SSHIAP Habitat Habitat General habitat parameters 

including stream name, stream 
segment, stream gradient, 
confinement, channel type, 
barriers, etc. 

UD, DH ArcView, 
Access 

Dick O'Connor WDFW   

NWFSC, Mike 
Ford/Chi Do 

STARS genetic 
sample database 

Fish, Genetic data Habitat Genetic sample data at the 
NWFSC 

UD SQL Server Michael Ford NWFSC   

State Natural 
Heritage Programs 

State Natural 
Heritage Programs 

Habitat, Terrestrial 
and plant species 
locations, status 

Habitat Species names, ESA status 
Terrestrial & plant species 
locations & status 

UD, DH GIS Bill Bogue EPA   
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Data Source Data Set Name Keywords H's Contents Status Format 

Name of 
Person Who 
Identified the 

Data 

Agency of the 
Person Who 
Identified the 

Data URL 
Ecology Statewide aquatic 

plant monitoring 
program. 

Habitat, Aquatic 
plants 

Habitat Monitoring network DA Website and 
downloadable 
documents 

Robert 
Plotnikoff 

Department of 
Ecology 

  

NWFSC Stewart Toshach Spatial survey Habitat NWFSC spatial data needs DA Text (Word) Stewart 
Toshach 

NMFS/NWFSC   

States & EPA, 
STORET “Legacy 
DB” 

STORET (National), 
Reg. 10 version 

Watery Quality, 
Monitoring data 

Habitat Monitoring site location info., 
sampling info. 

DA, UD Database, 
GIS & DB 

Bill Bogue EPA   

1995 report of the 
Smolt Density 
Model 

StreamNet Smolt Density 
Model data 

Habitat Estimates of smolt density 
model projections 

DA Database, 
SQL Server & 
Access 

Bruce Schmidt PSMFC   

NPPC StreamNet Habitat, Protected 
Areas 

Habitat Streams designated by NW 
Power Planning Council as 
protected from hydropower 
development 

DA Database, 
SQL Server & 
Access 

Bruce Schmidt PSMFC   

OWEB, PRIZM, 
state fish agencies, 
federal land 
management 
agencies 

StreamNet Habitat, Restoration, 
Improvement 
projects 

Habitat Information on location, scope, 
purpose, cost, etc. of habitat 
improvement and restoration 
projects 

UD Database, 
SQL Server & 
Access 

Bruce Schmidt PSMFC   

RMIS, state fish 
agencies, with 
georeferencing 
added by 
StreamNet 

StreamNet Hatchery Releases Hatcheries Releases of hatchery reared 
anadromous salmonids 

DA Database, 
SQL Server & 
Access 

Bruce Schmidt PSMFC   

RMIS, with 
georeferencing 
added by 
StreamNet 

StreamNet Hatchery Returns Hatcheries Counts of anadromous 
salmonids returning 

DA Database, 
SQL Server & 
Access 

Bruce Schmidt PSMFC   

State and federal 
fish agencies 

StreamNet Fish, Age of 
returning fish 

Hatcheries Age of fish returning to 
hatcheries 

DA, UD Database, 
SQL Server 
Access 

Bruce Schmidt PSMFC   

State and federal 
fish management 
agencies 

StreamNet Facilities, Dams, 
Hatcheries 

Hydro, 
Hatcheries

Physical descriptions, 
locations, related data, for 
dams and hatchery facilities 

DA Database, 
SQL Server & 
Access, GIS 
(.shp, .E00) 

Bruce Schmidt PSMFC   

State and tribal fish 
management 
agencies 

StreamNet Fish, Abundance, 
Peak Spawner 
Counts 

Habitat Annual peak spawner counts DA Database, 
SQL Server & 
Access 

Bruce Schmidt PSMFC   

State and tribal fish 
management 
agencies 

StreamNet Fish, Abundance, 
Redd Counts 

Habitat Annual counts of salmonid 
redds, used as an index to 
annual abundance 

DA Database, 
SQL Server & 
Access 

Bruce Schmidt PSMFC   
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Data Source Data Set Name Keywords H's Contents Status Format 

Name of 
Person Who 
Identified the 

Data 

Agency of the 
Person Who 
Identified the 

Data URL 
State and tribal fish 
management 
agencies, federal 
land management 
agencies 

StreamNet Fish Distribution, 
Habitat 

Habitat Fish distribution and habitat 
use (spawning, rearing and 
migration) as best professional 
judgment of agency biologists, 
based on documented field 
sampling, habitat, and access 
to habitat 

DA Database, 
SQL Server & 
Access, GIS 
(.shp, .E00) 

Bruce Schmidt PSMFC   

State fish 
agencies.  Making 
initial contacts with 
other agencies. 

StreamNet Fish Barriers, 
Migration 

Habitat Information on barrier location, 
type, species affected. Most 
data to date relate to natural 
barriers. 

UD Database, 
SQL Server & 
Access 

Bruce Schmidt PSMFC   

StreamNet StreamNet Photographs Habitat Photographs of facilities, 
species, etc. 

DA Database, 
SQL Server & 
Access 

Bruce Schmidt PSMFC   

StreamNet StreamNet Pre-built maps, GIS Habitat Pre-built maps of fish 
distribution, dams, hatcheries, 
other fish data 

DA Database, 
SQL Server & 
Access, .jpg, 
.gif, .bmp 

Bruce Schmidt PSMFC   

StreamNet StreamNet Water Temperature Habitat Temperature measurements in 
a subset of streams around 
the basin.  Prototype data from 
limited number of sources, and 
static data from an EPA 
project.   

UD Database Bruce Schmidt PSMFC   

USACE, State fish 
agencies 

StreamNet Dam, Fish counts Hydro Dam passage counts of 
anadromous fish.  Most data is 
currently for adults, some 
juveniles 

DA, UD Database, 
SQL Server & 
Access 

Bruce Schmidt PSMFC   

Agencies that 
collected the data 

StreamNet Library Data source 
references 

  Source documents for all data 
in StreamNet, other references

DA Library, some 
.pdf 

Bruce Schmidt PSMFC   

EPA TMDL Water Quality, 
TMDL 

Habitat Watershed quality UD   Peter Paquet NWPPC   

OB’s, StreamNet Trend Information Fish, Abundance Habitat Population estimates of 
anadramous adults in 
OR/WA/ID/MO 

DA Access Shannon Hurn ODFW   

LCFRB Unnamed dataset 
being granted by 
LCFRB contractors 
as part of sub basin 
planning. 

Fish Habitat Habitat       Paul McElhany NWFSC   

WSDOT UPERS Habitat, Federal Pit Habitat Federal projects for habitat 
improvement 

DA Database Jim Cahill OFM, WA   
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Data Source Data Set Name Keywords H's Contents Status Format 

Name of 
Person Who 
Identified the 

Data 

Agency of the 
Person Who 
Identified the 

Data URL 
US-BOR PNW 
Division 

US – Bureau of 
Reclamation PNW 
Hydromet Sys. 

Real-time 
operational data 

Hydro Outflow, inflow, pool elevation 
daily only. 

DA Report and 
database 

Kyle Martin CRITFC   

USGS USGS (NWIS Site) Hydrology, 
Elevation, DEMs 

Habitat USGS 10M DEM, Elevation DA   Ben Cope EPA   

USGS USGS flood data, 
stream gage 

Floods Habitat Stream flow DA Database Tom Good NWFSC   

USGS USGS Gage 
Records 

Streamflow Habitat   DA Database, 
GIS 

Bill Bogue EPA   

USGS USGS gauge data Stream gauge Habitat Hydrology discharge flow DA Tables Mindi Sheer NWFSC   
USGS USGS NAWQA 

studies 
Water Quality, 
Sediment quality 

Habitat Willamette & 
Yakima/Columbia plateau data

DA, UD All Nat Scholz NMFS   

USGS USGS Water 
Resource 
Information System. 

Real-time and 
historical data. 

Hydro Flow and stage data. DA Flat file report Kyle Martin CRITFC   

WDFW Various Fish, CWT data Habitat Sample date, area, species 
gear, no sampled catch date 
area, species no. sampled. 
Obtained from various 
sampling supervisors (WDFW 
biologists) – depends on 
fishery and area. 

DA, DH Varies Susan Markey WDFW   

WDFW Various Fish, Escapement 
data 

Habitat, 
Hydro 

Stream name, year, no. 
escaped. Collected by various 
biologists. 

UD, DH Reports Susan Markey WDFW   

Walocs.DB., BDS 
cwt. (WDFW) 

WALOCS.DB Fish Locations, 
Washington 

Habitat, 
Hatcheries

Location info for:  stocks, 
recoveries, releases, 
catch/sample, hatcheries. 

DA Access Brodie Cox WDFW   

WDFW, Terrie 
Manning 

WDFW historical 
sport catch 

Fish Catch, Sport 
catch data 

Harvest Catch date, area, species, no. 
harvested. 

DA SAS Dataset 
& Paradox 
tables 

Susan Markey WDFW   

DNR Data 96 WLRIS Hydrolayer Habitat 24K routed hydrolayer 
(streams, lakes). Waterbody 
ID name, spatial geo 
recurrences 

UD Arc Info Dick O'Connor WDFW   

WDFW Yakima screens 
database 

Fish Screens Habitat, 
Hydro 

  UD   Leslie Sikora WDFW   

BPA, CBFWA   Proposed and 
implemented RPA 

  Tabular information UD Access Blane Bellerud NMFS-Portland   

Data would be 
obtained from 
NMFS, TRTs, etc. 

  Fish population 
status and 
delineation 

Habitat Designated status of defined 
populations 

CONCEPTUAL Not Yet 
Defined 

Bruce Schmidt PSMFC   
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Data Source Data Set Name Keywords H's Contents Status Format 

Name of 
Person Who 
Identified the 

Data 

Agency of the 
Person Who 
Identified the 

Data URL 
Derived data from 
information on 
harvests, returns, 
and age 
composition from 
several sources 

  Production and run 
reconstruction 

Habitat Run reconstruction to allow 
estimation of total production 
by year class 

CONCEPTUAL   Bruce Schmidt PSMFC   

NWFSC salmonid 
database 

  Fish, Stock status Harvest, 
Hatcheries

Abundance of hatchery 
spawners, harvest rates; AGF 
structure, hatchery 
populations. 

UD Relational 
database 

Tom Good NWFSC   

OR DEQ   Water Quality, 
TMDL 

Habitat Various TMDL models. Need 
to contact WQ Program for 
more details 

UD, DH various Curtis Code OR DEQ   

State and tribal fish 
agencies 

  Fish Abundance, 
Juveniles 

Habitat Data on juvenile abundance 
and smolt abundance.  
Currently have only limited 
dam and weir count data on 
juveniles 

UD   Bruce Schmidt PSMFC   

State and tribal fish 
agencies 

  Hatchery Fraction Hatcheries Ratio of hatchery to wild fish 
on spawning grounds 

UD   Bruce Schmidt PSMFC   

State and tribal fish 
agencies, land 
management 
agencies 

  Habitat, Stream, 
Salmon 

Habitat Measurements of habitat 
variables in salmonid 
producing streams.  
StreamNet currently links to 
ODFW Aquatic Inventory 
Project data 

UD   Bruce Schmidt PSMFC   

State fish 
agencies.  Need to 
expand to water 
resource agencies 

  Diversions / 
Screening 

Habitat, 
Hydro 

Data on location of diversions, 
status of screening, flow 
diverted, etc. 

UD   Bruce Schmidt PSMFC   

States & tribes   Fish, Current 
harvest 

Harvest Weekly or monthly ocean 
catches 

DA, UD Spread-sheet Dell Simmons NOAA Fisheries   

WA & OR   Fish, Abundance Habitat Historic & abundance 
predicted 

  Reports Dell Simmons NOAA Fisheries   

WDFW   Fish, Juvenile 
migrants 

Habitat Dave Seila’s group     Leslie Sikora WDFW   

WDFW   Harvest Harvest Yet not on active. UD   Leslie Sikora WDFW   
WDFW, Bob 
Woodard 

  Fish, Natural 
spawners 

Habitat   UD   Leslie Sikora WDFW   

StreamNet   Macroinvertebrate Habitat Preliminary data on species 
and abundance for 
macroinvertebrates. Sources 
include Xerces Society, state 
departments of environmental 

UD   Bruce Schmidt PSMFC   
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Data Source Data Set Name Keywords H's Contents Status Format 

Name of 
Person Who 
Identified the 

Data 

Agency of the 
Person Who 
Identified the 

Data URL 
quality. In the future it will 
include federal land 
management agencies, 
volunteer groups.  
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B. STEPS FOR COMPLETING THE INVENTORY 

 

Utility of Inventory 
 

The inventory of available information could prove to be a valuable tool to track 

research and monitoring efforts within the Basin.  For example, the Council is presently 

trying to determine the quantity of resources that are being spent on research and 

habitat restoration as well as the conditions of the habitat and fish abundance.  The 

inventory could potentially be used to help identify sources to track that information.  As 

such, it could be a valuable tool to CBCIS users.  Accessible through CBCIS, the 

database could provide stakeholders the opportunity to search for and monitor ongoing 

data initiatives within the Basin.  Knowing what information is available, as well as how 

to get a copy of the data from the originator, would be invaluable to most data resource 

managers and decision-makers. 

 

Next Steps 
 

To capture potentially valuable information, minimal editing was performed on the 

submissions received by the focus group participants.  Rather, as stated, the 

information from the worksheets and questionnaires was compiled and key words were 

standardized.  Additionally, another field was added to categorize each data set 

according to one or more of the 4-H’s (habitat, harvest, hydro and hatcheries). 

 

Several steps are needed to complete the inventory.  First, the structure as determined 

by the PT should be reviewed to determine if additional fields should be added.  For 

example, the field ‘4-H’ field was added to the draft inventory.  This was done to enable 

SAIC to quickly sort and review the data to help complete a table of data categories and 

functions.  Another possible field to consider adding would be ‘locale.’  This field would 

identify the geographic locale to which the data set applies. 
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Next, standardized ‘look-up’ lists should be developed for several of the fields including 

‘information type.’  Information types listed varied greatly ranging from very generic 

descriptions such as ‘GIS’ to specific details about the data set.  When possible, 

existing standardized lists should be used (e.g., geographic locale).  Then, a user’s 

document should be written that clearly defines the fields. 

 

Finally, information for each data set needs to be completed.  Many of the fields for the 

data information resources identified were left blank.  There are several ways to 

accomplish this goal, but two methods stand out as possibly being the easiest while 

ensuring high quality data.  Both are briefly discussed below. 

 

Online Entry 
 

One way to complete the inventory, as well as enable it to be easily updated and 

expanded in the future, would be to post the database online at the CBCIS website and 

develop on line entry form.  Such a tool would allow users to enter corrections or 

updates as needed to a specific data set.  This method would allow the universe of 

stakeholders in the Basin with ready access to the database to make edits and 

additions. 

 

Quality assurance and quality control may be a consideration with this method unless 

security protocols (e.g., passwords for allowable users) were developed.  There is also 

the possibility of duplication of entries even if security protocols are implemented.  

Additionally, it would be worthwhile to consider adding two additional fields to the final 

structure as identified by the PT if this method is chosen including:  ‘Submitter’ to 

identify the person editing or adding the record and ‘Submittal_Date’ to identify the date 

the record was last edited. 
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Microsoft Word Forms 
 

A second method to complete the inventory would be to export the contents of the 

database into Microsoft Word form files.  Each record would be a separate file.  The 

form, which would reflect the final structure of the inventory, as well as instructions on 

how to complete the form, could be emailed to the person identified as the data contact.  

The data contact could then complete the form and email it back.  The corrected record 

could then be imported back into the database and the record would be overwritten with 

the correct and complete information. 

 

This method has the advantage that only one person - the database administrator - 

would be accessing and editing the information in the database.  Additionally, this 

method allows the information being submitted for inclusion to be reviewed before it is 

uploaded into the database.  These additional quality assurance steps could greatly 

enhance the overall quality of the database. 

 

The entry/submittal form could be placed on the CBCIS website for download and 

submission of future records.  In this way, new records could be readily added to the 

database. 

 

Participation 
 

The overall quality and success of the inventory is completely dependent upon the level 

of participation from agencies within the basin to complete the inventory.  Compiling an 

inventory of information within the Basin could seem to some like a daunting and 

possibly redundant task since many agencies maintain libraries of their resources.  But, 

it is important to point out that the inventory is not intended to be an exhaustive 

inventory of all documents, data, projects and initiatives.  Rather, it is a compilation of 

key data and information pieces.  The inventory could be a tool for participants to share 

their key information and accomplishments. 
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A possible approach to garner support and participation may be to simply ask each 

agency to have each division identify, minimally, five noteworthy pieces of information 

that they have produced in the last four years.  This would encourage them to advertise 

their data products and their successes.  A driving force today behind many 

environmental initiatives is the need to demonstrate and measure the success of the 

initiative.  The information inventory could provide a means for different agencies to 

highlight documents and data that demonstrate the success of their efforts. 
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APPENDIX I.  FRUSTRATIONS FROM THE LITERATURE 
 
Analysis of Data Management Elements in BPA’s Fish and Wildlife Projects.  June 
19, 2000.  Gustavo Bisbal,  Memorandum to Tom Karier. 
 

This memorandum contained the results of Bisbal’s independent review of data 

elements and reporting for projects funded under the fish and wildlife program.  Of note 

were two findings related to data availability: 

• “It appears that about half of the generated data (49%) are not readily available 

through a central outlet, whether in printed or electronic format.” 

• “A relatively small fraction of the data appears to be available in electronic format 

(15% in local databases and 11% in central databases). 

• “Only half (49%) of the projects were listed in this inventory” (“yellow pages”) of 

projects. 

 

SAIC notes that in todays rapidly advancing era of computer technology and data 

sharing techniques, it is discouraging that such a low percentage of these fish and 

wildlife data are available electronically.  The low participation in a voluntary project 

reporting database also is disheartening and we agree with Bisbal’s assertion that 

participation should be encouraged through funding requirements. 

 

A Review of Salmon Recovery Strategies for the Columbia River Basin.  August 
22, 2001.  Independent Scientific Advisory Board for the Northwest Power 
Planning Council and the National Marine Fisheries Service.  ISAB 2001-7. 
 

The ISAB provided a review of salmon recovery strategies for the Columbia River Basin 

(2001).  Their findings support the need for greater program integration, context setting, 

and goals development.  All of these issues are related to information management, as 

well.  When asked if the four major salmon recovery strategies in the Basin would lead 

“collectively to salmon recovery actions that have a high chance of succeeding,” the 

ISAB responded simply with “no.”  Many reasons for this pessimistic view were 
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provided, many of which have bearing on the interrelationship between a basin planning 

approach and information management (ISAB, 2001): 

• Data Gaps:  Lack of historical population and environmental databases.  

Geographically limited data of varying quality and applicability.  Baseline data are 

inadequate. 

• Conceptual Gaps:  The documents “too often fail to address important issues in 

a really meaningful way.”  They identify that there is a significant gap between 

the concept and application of hatchery reform, that the issue of human 

population growth and development was inadequately addressed, that a strong 

conceptual foundation for determining desired habitat conditions in a watershed 

was lacking, as well as the conceptual basis for certain harvest goals. 

• Integration:  Lack of integration between the plans (e.g., consideration of the 

interactions between policies affecting different salmon life stages in the context 

of the 4-Hs). 

• Implementation:  Lack of discussion and strategy on how to build institutional 

cooperation and coordination.  Missing details on recovery actions and 

implementation strategies.  No discussion of how to deal with strategies in the 

face of uncertainty.  Lack of a discussion of environmental thresholds that might 

change management approaches.  In general, a lack of plan specificity. 

 

Of note is their assessment of the tributary habitat approaches:  “Real progress toward 

meeting regional goals could be possible … if action agencies are able to agree upon 

robust and ecologically meaningful sets of performance standards.” 
 

Columbia River Basin Salmon and Steelhead: Federal Agencies’ Recovery 

Responsibilities, Expenditures and Actions.  July 2002.  U.S. General Accounting 
Office.  GAO Report GAO-02-612. 
 

This report focused more on identifying agency roles and responsibilities in the 

Columbia River Basin restoration effort, accounting for collective resource expenditures 

in the restoration efforts, and sought to identify the specific recovery actions and their 
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accomplishments.  The GAO concluded, “Federal agencies have undertaken many 

types of recovery actions and, although these actions are generally viewed as resulting 

in higher numbers of returning adult salmon and steelhead, there is little conclusive 

evidence to quantify the extent of their effects on returning fish populations.”  Further, 

they go on to say that, “The data to quantify the effects of these actions on fish 

populations are generally not available because of a number of factors…” 

 

The report also brought up some additional issues that may affect the recovery effort, 

including lack of a unified, basinwide strategic recovery plan.  Drawing primarily from 

critiques from other reports, the GAO report stated that although several recovery plans 

exist, these are not yet unified and a variety of “plans, strategies, and guidance” are in 

place to direct recovery efforts.  It is felt that a recovery plan that “all entities recognize” 

is needed. 

 

NMFS is in the process of developing a basinwide recovery plan.  The GAO report did 

not provide extensive details.  Nor was this planning effort described in detail to SAIC 

during the course of the requirements analysis.  However, this plan must be developed 

in a collaborative manner, ensuring that it links with other major basin planning efforts 

(e.g., subbasin planning).  This issue is discussed in more detail in the 

Recommendations chapter. 

 
Conceptual Design of Monitoring and Evaluation Plans for Fish and Wildlife in the 
Columbia River Ecosystem.  2001.  Environmental Management.  New York: 
Springer-Verlag. v. 28, No. 4, pp. 433-453. 
 
Although this paper is focused on an evaluation of monitoring programs, the close 

relationship between monitoring and information management make it relevant for 

inclusion in this discussion.  Selected quotes from the paper outline the author’s 

observations. 

• “Ironically, this extensive – and expensive – collection of monitoring activities 

lacks a most fundamental component:  a coordinated array of monitoring plans, 
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widely accepted and implemented across geographic scales, governance levels 

and organizations, and society’s values of natural resources.” 

• “…To make sense out of all these records and observations in the absence of 

coordinated monitoring and evaluation plans, is like trying to build a house with 

great materials but without a master plan.” 

• Lack of institutional coordination:  Management in the Columbia River Basin falls 

“under the jurisdiction of multiple federal, state, tribal, county, and local 

authorities.  The distribution of these responsibilities and jurisdictions is restricted 

by institutional bureaucracies, statutory mandates, focus species, disciplines of 

expertise, or geographic scopes (Lee 1993, Volkman and McConnaha, 1993).  

Under these circumstances, it is not surprising that each of these bodies has 

adopted its own monitoring preferences to suit the specific needs of resource 

conservation and restoration spelled out in their respective management program 

(e.g., Rhodes 1995, McCullough and Espinosa, 1996, Spence and others 1996).” 

• Inadequate management framework:  “Conservation and restoration programs in 

the Columbia River ecosystem are not guided by a coordinated management 

framework based on an ecosystem perspective (Lichatowich and others 1996). 

• Bottom-up monitoring: “The lack of an ecological management framework has 

not muffled monitoring activities in the region.  On the contrary, the direction of 

many monitoring efforts in the Columbia River ecosystem proceeds from the 

bottom up, where ad hoc monitoring activities reach on-the-ground 

implementation (the bottom), without a clear understanding of what management 

uncertainty (the top) they are intended to address.” 

• Weak evaluation model:  “The assignment of this evaluation responsibility and 

the selection of the methodology of choice are often decided after the monitoring 

has been completed.” 

• Science and policy disconnection:  “The absence of a structured mechanism to 

inject scientific/technical findings into the decision-making process exacerbates 

the atmosphere of uncertainty that typically surrounds the decisions on policy 

options (Meffe and others 1998, Johnson and others 1999).  Until recently, these 
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two disciplines – a represented in the Columbia River ecosystem – appeared to 

be acting in relative isolation from one another.” 

• No feedback loop:  Bisbal reports a disconnect between monitoring and decision-

making.  “…criticism has been raised about the relatively slow pace at which the 

findings of many of these activities are incorporated into the management and 

decision-making processes in the Columbia River ecosystem,” (Mulder and 

others 1999). 

 

Data Management – For the 2000 Federal Columbia River Power Systems 
(FCRPS) Biological Opinion (Chapter Excerpt).  2002.  RME Data Management 
Technical Working Group. 
 
The following comments are quoted directly from the paper: 

• The May 2000 Independent Scientific Review Panel’s Review of Databases 

Funded through the Columbia Basin River Fish and Wildlife Program identified 

specific information system development needs and was critical of the current 

system. 

• In November 2000 the National Science and Technology Council Committee on 

Environment and Natural Resources concluded in it’s From The Edge - Science 

to Support Restoration of Pacific Salmon that “Current monitoring will need to 

expand and, data storage/retrieval, and evaluation processes will need to evolve 

in complexity and increase capacity.  Monitoring and data systems need to keep 

pace to facilitate improved quantitative approach to salmonid recovery and 

restoration.” 

• The 2001 Inaugural Annual report of the Columbia Basin Fish and Wildlife 

Program 1978-1999 noted that “Since 1978, Bonneville’s fish and wildlife 

expenditures total $3.48 billion” and made this major conclusion:  “While we 

report on Bonneville’s fish and wildlife expenditures, our report also notes the 

confusing state of fish and wildlife data collection and reporting in the basin.  This 

must improve.  When it does, accountability to the public for the Council’s 

program and Bonneville’s expenditures will also improve.” 
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• Most recently the GAO-02-612 report:  “Columbia River Basin Salmon and 

Steelhead – Federal Agencies’ Recovery Responsibilities, Expenditures and 

Actions” noted that “[While] Federal agencies have undertaken many types of 

recovery actions and, although these actions are generally viewed as resulting in 

higher numbers of returning adult salmon and steelhead, there is little conclusive 

evidence to quantify the extent of their effects on returning fish populations…The 

data to quantify the effects of these actions on fish populations are generally not 

available…” 

 

While the GAO report did not comment directly on the capability of the regional 

information system to manage available data, the implication of the GAO report is that 

critical data, essential for determining the effectiveness of recovery actions is not being 

collected.   However, when the comments of the GAO report are put together with the 

other regional reports it is clear that there are accountability problems concerning both 

the availability of data (data collection quantity and quality) and regional data 

management capability. 

 
Data Management Framework.  May 3, 2000.  No author identified.  Internal 
Northwest Power Planning Council document. 
 

This internal document presents an outline identifying the problem, providing reasons 

for the problem, and outlining solutions.  The evidence and reasons for problems is 

quoted directly below. 

 

Evidence of the Problem: 

1. The Council is unable to identify overall program success or even in many cases, 

individual project success. 

2. ISRP comments that project proposals do not adequately report quantitative 

accomplishments. 

3. Data is not collected systematically in the same way nor adequately documented 

across the Basin. 
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4. Data is not easily accessible.  Often requires significant investigative skills. 

5. Model building, analysis and evaluation are limited by the lack of adequate data. 

6. Difficult to review cumulative knowledge gained from past research. 

7. Proposals for new research and large-scale experiments are not tied to focused 

policy goals. 

 
Reasons for the Problem: 

1. Fragmentation 

2. Lack of a framework 

3. Bottom up effort 

4. Weak evaluation  

5. Split between policy and science. 

 
Data Management in Support of the Fish and Wildlife Program Summary (Draft 
Report).  February 15, 2002.  Schmidt, Bruce (Subbasin Team Leader) in 
conjunction with Jim Anderson, Bart Butterfield, Cedric Cooney, and Phil Roger.  
Prepared for the Northwest Power Planning Council. 
 

The following information challenges were identified in the report and are quoted directly 

below: 

 

1. Multiple agencies/missions 

• Agencies have different scopes of authority and responsibility.  Geographic 

scope may encompass local areas, tribal lands, statewide or region wide.  

Taxonomic scope may range from all fish and wildlife in an area to only 

specific species. 

• Agencies are independent.  None has a universal overriding authority 

encompassing the entire Columbia Basin and it’s full range of resources. 

• Agencies serve different missions, sometimes even within themselves, and 

therefore have different information needs. 
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• Agencies collect information to meet their own needs, not regional needs.  

Consequently, there is often no inherent agency need to seek or adhere to 

regional standardization. 

• There is often no agency mandate or support for providing data regionally. 

• Data management is often a low priority for agencies facing other challenges 

(exceptions would include specific programs called for under treaty). 

• There is no inherent agency need to coordinate the data collection 

methodology, storage, or reporting that are needed to meet regional data 

needs. 

2. Inconsistencies in how data are collected and recorded in the field 

• Field methods were often selected by individual agencies before there was a 

recognized need to share data regionally.  There is often reluctance to break 

long-term trend lines by adopting new regionally standardized methods. 

• Methods are/were often selected to meet only an agency’s immediate need 

and/or budget. 

• Methods are/were often selected to fit local conditions and circumstances. 

• Local biologists gain little from regional data collection standardization, since 

their needs are already being met with existing methods. 

3. Data management tools and resources are lacking at the data sources 

• In some cases, flow of data from source to regional databases is difficult and 

ineffective. 

• Agencies often have few resources committed to data management or 

dissemination.  Many lack comprehensive data management programs. 

• In many cases, data are not available on the Web, or they are not in usable or 

consistent format. 

• Many data reside in files of individual biologists. 

• Biologists often have little time or interest for making their data available, or 

are reluctant to share data before they have analyzed them fully for fear they 

may be misused. 

• More data are collected than are made available in standardized electronic 

format. 
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• Individual agency or organization policy may limit the ability to share data. 

• Some data are stored only in hard copy of other less usable format, 

particularly legacy data 

4. Different coding and data formats for similar kinds of data 

• Data codes/formats were often selected individually before there was a 

recognized need for regional standardization.  Adopting new regional 

standards would require considerable effort within existing programs. 

• Adopting new regional standards could require considerable time and effort to 

bring existing programs into compliance. 

• In some cases there may be no agency-wide codes or data format standards. 

• There is often no inherent agency need for regional data standards. 

• Data cannot be combined and analyzed until they are in the same format.  

Migrating disparate data into standardized formats takes a considerable 

amount of time and coordination. 

• Data from multiple sources must include the same parameters and adhere to 

the same definitions to be comparable. 

5. Data are often needed for purposes other than what they were collected for. 

• Data usually are collected to meet a specific agency need. 

• Entities with a regional perspective often need to make broader inferences 

from existing locally focused data. 

• Biologists are concerned about potentially improper use of data, which is 

made more likely when there are inadequate data descriptions (metadata) 

and data limitations are not well described. 

6. There is no regional consensus on priority data needs for use in region-wide 

programs or addressing regional questions. 

 

• There is no articulation of the primary information needs under the 

Hydrosystem Biological Opinion, BPA Implementation Plan and other broad 

regional programs. 

• Data needs often vary by area and/or species. 
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• Without a clear statement of priority regional data needs, it is difficult to make 

sure the key needs are being met. 

• Different regional programs require different kinds of data.  There are no 

priorities among these programs. 

• Data priorities sometimes change rapidly, leading to inconsistency or lack of 

long-term support for collecting, standardizing and disseminating data. 

• ‘Brush-fire’ management or the latest modeling or analysis strategy often 

drives the development of data needs rather than long-term development and 

assessment of critical questions. 

7. Some essential data elements are not routinely collected. 

• Without accepted regional data priorities, there is no mechanism to determine 

whether all needed data are being collected or disseminated, although having 

accepted priorities alone will not assure that all of the needed data are 

collected. 

• Some needed data are not being collected in the field, or are collected only 

sporadically or in limited locations. 

• Data needed for regional purposes may not be priority needs for individual 

agencies. 

• Regional management techniques have not always been applied to local 

populations, e.g., evaluating population health based on brood year rather 

than annual run strength. 

• Local data collectors may be unaware of other data needs. 

• Data collection priorities may be dictated by funding sources or limitations, 

contractual obligations, or legal mandates. 

8. There is no comprehensive system wide approach to data management.  (This 

refers to an approach to managing data regionally, not specific system wide data 

management projects, of which there are several.) 

• Most contracts do not require data to be reported 

• Database management projects are only loosely coordinated 
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• There is no specific mechanism to screen data management funding 

proposals to assure that similar work is not already going on, or to determine 

whether existing projects could do the same work for less cost. 
 

These challenges illustrate why developing a comprehensive data management 

program is difficult.  If these basic challenges are not addressed, even the latest data 

management technology will not achieve the desired results.  Major emphasis must be 

placed on data content before leaping toward the alluring technological promises of 

easy data dissemination, since the most advanced information system is useless 

without quality data. 
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APPENDIX J.  CBCIS REQUIREMENTS ANALYSIS RESEARCH SURVEY (LONG 
QUESTIONNAIRE) 
 
 

Columbia River Basin Information Management Strategic Planning Initiative 
Evaluation and Needs Assessment 

    
You were selected for this survey because of your particular program expertise.  We are interested in understanding the day-to-
day functions and responsibilities of your job and your organization.  We will start with general questions and move to more 
specific ones.  Please answer all questions from the perspective of your own particular program expertise and job 
responsibilities. 
 
Please choose from the list of options for each question by clicking on the check boxes, or type your answer into the "Replies 
and/or Comments" column.  Please feel free to check more than one option for each question, and elaborate on your choice(s) in 
the "Replies and/or Comments" column.  You can move around the questionnaire using the arrow keys or the scroll bars. 
    
I. Information about you and your organization Replies and/or Comments 
1. Your Name     
2. Your Title     
3. Organization Name     
4. Contact Address     
5. Phone Number     
6. Email Address     
7. Stakeholder Type     
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8. Are you a (check all that apply):    

9. Does your organization have specific 
policies for information organization/ 
management?  If yes, please explain. 

   

10. Does your organization have a common 
metadata policy?  If yes, please explain. 

   

11. Does your organization have a policy for 
data/information standards?  If yes, please 
explain. 

   

12. Does your organization have a common 
data dictionary?  If yes, please explain. 

   

13. Does your organization have a common 
policy for data/information collection?  If 
yes, please explain. 

   

14. Does your organization have a common 
policy for data/information reporting?  If yes, 
please explain. 

   

15. Does your organization have a specific 
information management point of contact?  
If yes, please provide name and contact 
information. 

   

16. Does your organization have a specific 
group that focuses on information 
management?  If yes, please provide 
contact information. 

   

17. How many information specialists does your organization have?   
18. How would you rate the level of your 

organization's investment in information 
management technology? 

   

19. How would you rate the level of your 
organization's investment in staff training 
and skills? 
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20. How would you rate the level of your 
organization's information management 
budget? 

   

21. Is there a common repository for all 
data/information generated by your 
organization? 

   

a. If yes, how and where is the data/information stored?   
b. If no, how does your organization track the data/information it generates?   

22. Is there anybody else that may have an 
interest in contributing to this needs 
assessment?  If yes, please include name 
and contact information. 

   

    
II. Day to day activities   Replies and/or Comments 
1. What is the basic mission of your organization?  What guides it (written statement, 

political act, regulatory requirement, other)?  Please provide us with a copy of your 
mission statement.   

2. What do you do in your daily activities to support your organization's mission?   
3. What activities do you routinely conduct and/or are responsible for?   

    

If you are a data/information user, please complete Section III.  If you are a data/information provider, please complete section IV.

    
III. Inventory of current data and information input and description (for 

data/information users) Replies and/or Comments 

1.1 Do you collect data/information for the 
Columbia River Basin? 

   

If you answered yes to Question 1.1, please answer the following questions about the most common type of data that you 
collect.  If you collect more than one type of data, you will be given an opportunity to answer questions about those additional 
types further on in the questionnaire.  If you answered no to Question 1.1, please proceed to Question 2. 
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a. What general subject does your 
data/information cover? 
 
 

  

  

b. What are the data/information used for? 
 
 
 

  

  

c. Does the data/information cover a specific 
geographic area?  If yes, please explain.  
Be specific (i.e. provide LAT/LON or UTM 
coordinates, political boundaries, etc.).   

  

d. Are you acquiring the data/information via 
hard copy? 

   

e. If yes, what format?    

f. Are you acquiring the data/information 
electronically? 

   

g. If yes, how?  Please specify. 
 
 

 

   

  

h. If yes, in what format are the 
data/information acquired?  Please specify 
software program and version (e.g. MS 
Word, Lotus 123, etc.). 

   



 71

   
i. Are the data/information generated by your 

organization, or by an outside source? 

  

  

j. If applicable, from what outside source(s) 
do you receive your data/information? 

   

k. What would be the ideal format(s) for the 
data/information to be acquired or 
obtained?  Please specify software and 
version (e.g. MS Word, Lotus 123, etc.). 

 

   

  

l. What are the biggest obstacles to obtaining the data/information you need?   
m. If the data/information are received from 

different sources and/or are not consistent 
throughout, how are they compiled?  
Please explain. 

   

n. Do the data/information need to be 
converted to account for different 
platforms?  If so, how? 

   

o. If yes, what format are the data/information 
converted to? 
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p. Do you QA your data/information?  Are 
there any steps that you take to verify the 
quality and accuracy of your 
data/information?  Please explain. 

   

q. Do you have protocols for how 
data/information is collected?  Please 
explain. 

   

r. How often are your data/information 
updated? 
 
 

   

s. How often do you inventory all the 
data/information received and housed? 
 

  

t. Do you have any data/information needs 
that are not being fulfilled?  If so, please 
specify. 

 

  

  Would you like to add additional 
data/information types and answer 
questions about them? 

   

  If yes, how many additional data/information types?  (You may enter up to 2.)   
     

2. Can we learn more about your 
data/information from a WWW site?  If yes, 
provide URL. 

   

3. Are there other information systems we 
should consult?  If yes, please provide the 
URL and/or other contact information. 
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Section IV is to be completed by data/information providers.  Please answer the questions in this section about the most 
common request for data/information that you receive.  If you receive more than one common request for data/information, you 
will be given an opportunity to answer questions about them at the end of Section IV. 

    
IV. Products and/or output generated (for data/information providers) Replies and/or Comments 
  Request 1:     

a.  

What kind of data/information do you most 
commonly generate?
 
 
 
 
 
     

b. What general subject does your 
data/information cover? 
 
 

  

  

c. Do the data/information cover a specific 
geographic area?  If yes, please specify. 

   

d. If yes, what coordinate system is used to 
represent geographic features? 
 

   

e. Does the data set/report describe 
conditions during a particular time period?  
If so, please specify. 

   

f. Is the data set routinely generated?    
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g. If yes, how often is it generated? 
 
 

   

h. How are you distributing the 
data/information? 
 

   

i. In what format are you providing the 
data/information?  Please specify software 
and version. 

 

   

  

j. What question or issue was the data set created to answer or address?   
k. How were the data/information generated, processed, and modified?   
l. How do you document your data/information collection?   

m. How well have the observations been checked?   
n. By whom are the ovservations checked?  Please specify contact information.   
o. Do you QA your data/information?  Are 

there any steps that you take to verify the 
quality and accuracy of your 
data/information?  Please explain. 

   

p. Are there gaps in the data/information?  If 
so, please explain. 

   

q. How can I obtain the data/information? 
 

 

   

  

r. Can the data/information be downloaded?  
If so, how? 
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s. Do you have metadata?  If so, please 
indicate format. 

   

t. If yes, does your metadata comply with 
FGDC standards? 

   

u. Can we obtain sample copies of your 
metadata?  If yes, how? 

   

  Would you like to list additional data
requests and answer questions about
them? 

   

  If yes, how many additional requests?  (You may add up to 2 additional requests.)   
   
  

 

  

    

Please limit your answers in Sections V, VI, and VII to your immediate area of responsibility within your organization.  Answer 
questions about any applicable software, hardware, and telecommunications that you use to complete your job duties.  If you 
have trouble answering any of the questions in Section V, VI, and VII, please ask your IT/support staff. 

    
V. Inventory of software Replies and/or Comments 
1. What version(s) of Windows do you run? 

 
   

2. What non-Windows operating system(s) do 
you run?  Please specify version. 

 

   

  

3. What types of database storage are you 
currently using to house your data?  Please 
specify the version of each. 
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4. Are you currently using any GIS software?  
Please specify version. 
 

  

  

5. What internet browser(s) are you currently 
using?  Please specify version. 

   

    
VI. Inventory of hardware Replies and/or Comments 
1. What types of storage space do you have 

to house your data/information, and where 
is it located? 

 

   

  

2. What is the current RAM space on your primary computer?   
3. What is the current hard drive space on your primary computer?   
4. What middleware products do you use?  

Please specify. 
 

   

  

    
VII. Inventory of telecommunications capabilities Replies and/or Comments 
1. What level of network access do you have?

 
   

2. What other telecommunication capabilities 
do you currently have? 
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3. Does your organization host any of the 
following? 

 

   

  

    
Please limit your answers in Section VIII to your immediate area of responsibility. 
        
VIII. Desired information management features/functions Replies and/or Comments 
1. Would adding various types of models and 

analysis tools be useful in analyzing 
data/information?  If so, which type? 

   

2. What other features would you find useful?  
(Select top 3 choices.) 
 
 
 

  

  

3. Are you planning any software changes in 
the future?  If yes, please explain.   

  

4. Are you planning any hardware changes in 
the future?  If yes, please explain. 

   

5. Does your organization have plans to 
provide you with any other 
telecommunications capabilities?  Please 
specify. 

   

6. Do you forsee any further data/information 
needs in the future?  If so, please specify. 

   

7. Would a data entry template be useful for 
allowing a more consistent data entry 
process for supporting TIIMS? 

   

8. Is there any additional information you think 
might be helpful/applicable to this survey?  
Please specify. 
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Columbia River Basin Information Management Strategic Planning Initiative 

Evaluation and Needs Assessment 
 

Additional Data/Information Types 

    
III. Inventory of current data and information input and description (continued) Replies and/or Comments

1.2Additional Data/Information Types 
a.What general subject do your 

data/information cover? 
 
 

  

  

b.What are the data/information used for? 
 
 
 

  

  

c.Do the data/information cover a specific 
geographic area?  If yes, please explain.  
Be specific (i.e. provide LAT/LON or UTM 
coordinates, political boundaries, etc.).   

  

d.Are you acquiring the data/information via 
hard copy? 

   

e.If yes, what format?    

f.Are you acquiring the data/information 
electronically? 
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g.If yes, how?  Please specify. 
 
 

 

   

  

h.If yes, in what format are the 
data/information acquired?  Please specify 
software program and version (e.g. MS 
Word, Lotus 123, etc.). 

 

   

  

i.Are the data/information generated by your 
organization, or by an outside source? 

  

  

j.If applicable, from what outside source(s) 
do you receive your data/information? 

   

k.What would be the ideal format(s) for the 
data/information to be acquired or 
obtained?  Please specify software and 
version (e.g. MS Word, Lotus 123, etc.). 

 

   

  

l.What are the biggest obstacles to obtaining the data/information you need?   
m.If the data/information are received from 

different sources and/or are not consistent 
throughout, how are they compiled?  
Please explain. 

   

n.Do the data/information need to be 
converted to account for different 
platforms?  If so, how? 
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o.If yes, what format are the data/information 
converted to? 
 

 

   

  

p.Do you QA your data/information?  Are 
there any steps that you take to verify the 
quality and accuracy of your 
data/information?  Please explain. 

   

q.Do you have protocols for how 
data/information are collected?  Please 
explain. 

   

r.How often are your data/information 
updated? 
 
 

   

s.How often do you inventory all the 
data/information received and housed? 
 

  

t.Do you have any data/information needs 
that are not being fulfilled?  If so, please 
specify. 
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Columbia River Basin Information Management Strategic Planning Initiative 

Evaluation and Needs Assessment 
 

Other Data/Information Requests 

    
IV. Products and/or output generated (continued) Replies and/or Comments 
  Request 2:   

a. 

What kind of data/information do you most 
commonly generate?
 
 
 
 
 
     

b.What general subject does your 
data/information cover? 
 
 

  

  

c.Do the data/information cover a specific 
geographic area?  If yes, please specify. 

   

d.If yes, what coordinate system is used to 
represent geographic features? 
 

   

e.Does the data set/report describe 
conditions during a particular time period?  
If so, please specify. 
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f.Is the data set routinely generated?    

g.If yes, how often is it generated? 
 
 

   

h.How are you distributing the 
data/information? 
 

   

i.In what format are you providing the 
data/information?  Please specify software 
and version. 

 

   

  

j.What question or issue was the data set created to answer or address?   
k.How were the data/information generated, processed, and modified?   
l.How do you document your data/information collection?   

m.How well have the observations been checked?   
n.By whom are the ovservations checked?  Please specify contact information.   
o.Do you QA your data/information?  Are 

there any steps that you take to verify the 
quality and accuracy of your 
data/information?  Please explain. 

   

p.Are there gaps in the data/information?  If 
so, please explain. 

   

q.How can I obtain the data/information? 
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r.Can the data/information be downloaded?  
If so, how? 

  

  

s.Do you have metadata?  If so, please 
indicate format. 

   

t.If yes, does your metadata comply with 
FGDC standards? 

   

u.Can we obtain sample copies of your 
metadata?  If yes, how? 

   

   
  

 

 

   

  

 

 

This appendix is prepared in the form of an Excel spreadsheet file named Appendix J. CBCIS Final.xls.  The file contains 

the long (detailed) questionnaire.   
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APPENDIX K.  SHORT QUESTIONNAIRE 
This appendix is prepared in the form of an html file named Appendix K.  An image of 

the html user interface is provided below. 
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APPENDIX L.  QUESTIONNAIRE ANALYSIS 
 

Table 1 Long and Short Questionnaire Respondents 
                             
              Stakeholder Type 
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Beaty, Mike GIS Manager BUREC Org. mbeaty@pn.usbr.gov •     •                                         
Bellerud, Blane Fisheries Biologist NOAA Fisheries Self blane.bellerud@noaa.gov •     • •     • • •       • •                   
Bogue, Bill GIS Analyst EPA Org. bogue.william@epa.gov •     •                                         
Bohn, Ted Fisheries Biologist NOAA - NMFS Self ted.bohn@noaa.gov •     •                                         
Bosse, Georgia Computer Specialist BLM Self gbosse@or.blm.gov •     •                                         
Davis, Linda Sr. GIS Analyst IDWR Self ldavis@idwr.state.id.us •       •                                       
Ellis, Stuart Harvest Mgmt. Biologist CRITFC Self ells@critfc.org •             •                                 
Feist, Blake Statistician (Biology) NOAA - NMFS, 

NWFSC 
Self blake.feist@noaa.gov •     •                                         

Franzoni, Henry Data System 
Administrator Mgr. 

Fish Passage 
Center 

Self hfranzoni@fpc.org • • • • • • • • • • • • • • • • •     •     •   

Gordon, Steven Sr. Systems Analyst BPA Self segordon@bpa.gov •     •     •   •           •                   
Hannon, Todd Asst. Librarian StreamNet Self hant@critfc.org •                     •                         
Hess-Herbert, 
Janet 

Info. Systems Mgr. MFWP Org. jhessherbert@state.mt.us •               •                               

Kang, Richard & 
Toshach, Stewart 

Data Mgmt. Team 
Leader 
Contract Data Coord. 

NOAA - NMFS, 
NWFSC 

Org. stewart.toshach@noaa.gov •     •                                         

Kim, Won Bio Monitoring Spec. ODEQ Org. Kim.won@deq.state.or.us •     •   •     • •   • • • • • • • • • • • •   
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Lofy, Peter Fish Biologist BPA Self ptlofy@bpa.gov •     •                                         
Marcot, Bruce Rsrch. Wildlife Ecologist USFS Self bmarcot@fs.fed.us •     •                                         
Markey, Susan Info. Tech. Applications 

Spec. 4 
WDFW Self markeslm@dfw.wa.gov •       •                                       

Medvick, Patricia Rsrch. Scientist DOE National Lab Self --- •     •                                         
Ocker, Paul Fishery Biologist/Fish 

Program Planner 
USACE Self paul.a.ocker@usace.army.mil •     •                                         

O'Neil, Tom Director NWHI Self habitat@nwhi.org •                         •                     
Paquet, Peter Mgr., Wildlife & 

Resident Fish 
NWPPC Org. ppaquet@nwppc.org •                 •                             

Plotnikoff, Robert Freshwater Monitoring 
Unit Supervisor 

WDOE Self Rplo461@ecy.wa.gov •       •                                       

Ruedebusch, Cory Data Analyst, Interior 
Columbia TRT 

NOAA - NMFS, 
NWFSC 

Self cory.ruedebusch@noaa.gov •     •                                         

Sanborn, Brian Group Leader USFS Self bsanborn@fs.fed.us •     •                                         
Sanderson, Beth Fisheries Biologist NOAA - NWFSC Self beth.sanderson@noaa.gov •     •                                         
Schmidt, Bruce Program Mgr. StreamNet Org. bruce_schmidt@psmfc.org •                     •                         
Schneider, Mark Water Quality Advisor, 

Fishery Biologist 
NOAA - NMFS Self mark.schneider@noaa.gov •     •                                         

Sikora, Leslie Data Manager StreamNet Self sikorles@dfw.wa.gov •       •                                       
Simmons, Dell Fishery Biologist/Fish 

Program Planner 
NOAA Fisheries Self Dell.simmons@noaa.gov •     •                                         

Sutherland, Bruce Program Scientist LCREP Self sutherland.bruce@lcrep.org •                                             • 
Tubbs, Nancy Oregon Liason USGS Self ntubbs@usgs.gov •     •                                         
Van Holmes, Chris DART Coordinator Columbia Basin 

Research 
Self cvh@cbr.washington.edu •   •                 •                         

Walsh, Brian Policy Analyst NWPPC Self bwalsh@nwppc.org •           •                                   
Williams, John Rsrch. Fishery Biologist, 

Program Mgr. 
NOAA - NWFSC Self john.g.williams@noaa.gov •     •                                         

Anderson, Jim Associate Professor Columbia Basin 
Research 

Self jim@cbr.washington.edu   • •                                           

Anderson, Susie Watershed Coordinator Gilliam-East John 
Day Watershed 
Council 

Self sanderso@condon.k12.or.us   •         •                                   
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Buchholz, Robert Chief, Hydraulic Design 
Section 

USACE Self robert.j.buchholz@usace.army.mil   •   •                                         

Byrne, Jim Fish Biologist WDFW Self byrnejbb@dfw.wa.gov   •     •                                       
Cartwright, Tom --- Australian Youth 

Orchestra 
Self tomcartwright@ayo.com.au   •   •                                         

Cavit, Martha Statistician (Biology) USGS Self martha_cavit@usgs.gov   •   •                                         
Clouston, Sidney Chief Consultant Clouston Energy 

Research 
Self Sid4salmon@aol.com   •                                           • 

Driscoll, Diane Biologist NOAA Self diane.driscoll@noaa.gov   •   •                                         
Fisher, Tim Fisheries 

Biologist/Owner 
Fisher Fisheries, 
Ltd. 

Self tim@fisherfisheries.com   •                                           • 

Gaffney, Teresa GIS Coordinator Tillamook County, 
OR 

Self tgaffney@co.tillamook.or.us   •       •                                     

Gersib, Richard Watershed Program 
Manager 

WDOT Self gersibd@wsdot.wa.gov   •     •                                       

Giese, Tom Funding Coordinator CBFWA Self tom@cbfwa.org   •   • •     •                                 
Grandmontagne, 
Leo 

President Wild Fish for 
Oregon 

Self lgwffo@verizonmail.com   •                       •                     

Hyatt, Kim Salmon Research 
Scientist 

Fisheries & 
Oceans Canada 

Self hyattk@pac.dfo-mpo.gc.ca   •   •                                         

Jonas, Michael Biological Science 
Technician 

USACE Self mike.r.jonas@usace.army.mil   •   •                                         

Just, Kim Environmental Planner IDOT Self kjust@itd.state.id.us   •     •                                       
Langston, Amy Systems Administrator CBFWA Self sysadmin@cbfwa.org   •                                           • 
Lawrence, Kathryn Author None Self kslawrence@integraonline.com   • •                     •                     

Lind, Bill Fishery Biologist NOAA Fisheries Self bill.lind@noaa.gov   •   •                                         
Lutz, Brion --- --- Self brionlutz@compuserve.com   •                                   •         
Lynch, Sarah Financial Clerk BPA Self sblynch@bpa.gov   •   •                                         
Mann, Bill Sales Manager Environmental 

Monitoring 
Manufacturer 

Self bmann@stevenswater.com   •                                           • 

Marvin, John Natural Resource 
Planner 

Yakima County, 
WA 

Self John.marvin@co.yakima.wa.us   •       •                                     

Minoura, Toshimi Associate Professor Oregon State 
University 

Self minoura@cs.orst.edu   • •                                           
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Morse, Anthony GIS Manager IDWR Self tmorse@idwr.state.id.us   •     •                                       
Oftedahl, Lenora StreamNet Librarian CRITFC Self oftl@critfc.org   •           •                                 
Pinit, Tom Aquatic Ecologist Hart Crowser, Inc. Self Tom.pinit@hartcrowser.com   •                                           • 
Raut, Manoj --- --- Self manoj_preet@epatra.com   • •                                           
Roush, Eldon Watermaster Community of 

Aspen Springs, 
WA 

Self eroush1@yahoo.com   •                           •                 

Rudeen, Carl Habitat Specialist Upper Salmon 
Basin Watershed 
Project 

Self erudeen@agri.state.id.us   •   • • •                   •                 

Runde, Doug --- Weyerhaeuser Self doug.runde@weyerhaeuser.com   •                                           • 

Sarrow, Jeremy Asst. Environmental 
Planner 

Essex 
Environmental 

Self jsarrow@essexenv.com   •                     •                       

Scott, Shane CR Policy Coordinator WDFW Self scottbss@dfw.wa.gov   •     •                                       
Stone, Eric Photogrammetric 

Cartographer 
BPA Self elstoneiii@bpa.gov   •   •                                         

Walker, Sarah Natural Resource 
Specialist 

Chelan County 
Conservation 
District, WA 

Self sarah-walker@wa.nacdnet.org   •     •                                       

Wallace, Mike Biologist NRPS, Inc. Self mike@nrpsi.com   •                       •                     
Yarde, Rick Environmental 

Specialist 
BPA Self rryarde@bpa.gov   •   •                                         
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Table 2 
Information Management Approaches and Policies 

             
  Does your organization have a policy for: 

  

Info. 
Org. & 
Mgmt.1 Metadata2 

Info. 
Standards3

Data 
Dictionary4

Info. 
Collection5

Info. 
Reporting6

Name Yes No Yes No Yes No Yes No Yes No Yes No
Bureau of Land Management                         
Bosse, Georgia •   •     •   •   •   • 
Bonneville Power Administration                         
Gordon, Steven •     •   •   •   •   • 
Lofy, Peter •     •   •   •   •   • 
U.S. Bureau of Reclamation                         
Beaty, Mike •   •     •   •   • •   
Columbia Basin Research                         
Van Holmes, Chris   •   •   •   •   • •   
Columbia River Inter-Tribal Fish Commission                         
Ellis, Stuart •   NR NR   •   •   •   • 
DOE National Lab                         
Medvick, Patricia NR NR NR NR NR NR NR NR NR NR NR NR
U.S. Environmental Protection Agency                         
Bogue, Bill •   •     •   •   •   • 
Fish Passage Center                         
Franzoni, Henry •   •   •   •   •   •   
Idaho Department of Water Resources                         
Davis, Linda NR NR •   NR NR NR NR NR NR NR NR
Lower Columbia River Estuary Program                         
Sutherland, Bruce NR NR NR NR NR NR NR NR NR NR NR NR
Montana Rish and Wildlife Program                         
Hess-Herbert, Janet •   •   •     • •     • 
National Oceanic and Atmospheric Administration (NMFS, NWFSC, Fisheries)                         
Bellerud, Blane   •   •   •   •   •   • 
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Bohn, Ted   •   •   •   •   •   • 
Feist, Blake   •   •   •   •   •   • 
Kang, Richard & 
Toshach, Stewart 

•   •   •   •     •   • 

Ruedebusch, Cory •     •   •   •   •   • 
Sanderson, Beth •     •   •   •   •   • 
Schneider, Mark NR NR NR NR NR NR NR NR NR NR NR NR
Simmons, Dell NR NR NR NR NR NR NR NR NR NR NR NR
Williams, John •   NR NR   •   •   •   • 
Northwest Habitat Institute                         
O'Neil, Tom NR NR NR NR NR NR NR NR NR NR NR NR
Northwest Power Planning Council                         
Paquet, Peter •   •   •   •   •   •   
Walsh, Brian •     •   •   •   • •   
Oregon Department of Environmental Quality                         
Kim, Won •   •   •     •   •   • 
StreamNet                         
Hannon, Todd •   •   •     • NR NR •   
Schmidt, Bruce   •   • •   •     • •   
Sikora, Leslie •   •   •   •     • •   
U.S. Army Corps of Engineers                         
Ocker, Paul NR NR NR NR •   NR NR NR NR NR NR
U.S. Forest Service                         
Marcot, Bruce NR NR NR NR NR NR NR NR NR NR NR NR
Sanborn, Brian •     • •     •   •   • 
U.S. Geological Survey                         
Tubbs, Nancy •   •   •     •   • NR NR
Washington Department of Fish and Wildlife                         
Markey, Susan   •   • •     •   •   • 
Washington Department of Ecology                         
Plotnikoff, Robert •   •   •   •   •   •   

Total 20 6 13 12 13 14 6 20 4 21 9 16 
% of Total 37 11 24 22 24 26 11 37 7 39 17 30 

% of Answered 43 13 29 27 28 30 13 43 9 47 20 36 
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No Answer 8 8 9 9 7 7 8 8 9 9 9 9 
% No Answer 15  17  13  15  17  17  

54             
NR - Respondent did not answer question.          
1Does your organization have specific policies for information organization/management?  If yes, please explain. 
2Does your organization have a common metadata policy?  If yes, please explain.    
3Does your organization have a policy for data/information standards?  If yes, please explain.  
4Does your organization have a common data dictionary?  If yes, please explain.    
5does your organization have a common policy for data/information collection?  If yes, please explain. 
6does your organization have a common policy for data/information reporting?  If yes, please explain. 
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Table 3 
Organization Information Investment 

  Does your organization have: No. of How would you rate the level of your organization's investment in: 

  Info. Mgmt. POC1 
Group for Info. 

Mgmt.2 Info. 
Info. Mgmt. 

Technology4 Staff Training & Skills5 Info. Mgmt. Budget6 

Name Yes No Yes No Specialists3 Low 
Mediu

m High Low 
Mediu

m High Low 
Mediu

m High 
Bureau of Land Management                             
Bosse, Georgia •   •   >100     •   •       • 
Bonneville Power Administration                             
Gordon, Steven •   •   5   •     •     •   
Lofy, Peter   • •   5 • •     •   •     
U.S. Bureau of Reclamation                             
Beaty, Mike   •   • NR   •     •     •   
Columbia Basin Research                             
Van Holmes, Chris •   •   2   •     •   •     
Columbia River Inter-Tribal Fish Commission                             
Ellis, Stuart   •   • NR   •     •   NR NR NR 
DOE National Lab                             
Medvick, Patricia NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
U.S. Environmental Protection Agency                             
Bogue, Bill •   •   9   •     •     •   
Fish Passage Center                             
Franzoni, Henry •   •   4     •   •   •     
Idaho Department of Water Resources                             
Davis, Linda NR NR NR NR NR     •   •     •   
Lower Columbia River Estuary Program                             
Sutherland, Bruce NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Montana Rish and Wildlife Program                             
Hess-Herbert, Janet •   •   NR   •   •       •   
National Oceanic and Atmospheric Administration 
(NMFS, NWFSC, Fisheries) 

                            

Bellerud, Blane   • •   NR   •   •       •   
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Bohn, Ted •   •   NR   •       • NR NR NR 
Feist, Blake   • •   NR   •   •       •   
Kang, Richard & 
Toshach, Stewart 

•   •   22   •     •     •   

Ruedebusch, Cory •   •   5   •     •     •   
Sanderson, Beth •   NR NR 5   •   •     •     
Schneider, Mark NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Simmons, Dell NR NR NR NR NR   •     •     •   
Williams, John NR NR •   NR   •       • NR NR NR 
Northwest Habitat Institute                             
O'Neil, Tom NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Northwest Power Planning Council                             
Paquet, Peter •   •   NR • • • • • • • • • 
Walsh, Brian •     • 0 •     •     •     
Oregon Department of Environmental Quality                             
Kim, Won   •   • NR   •     •   •     
StreamNet                             
Hannon, Todd •     • 2     •   •     •   
Schmidt, Bruce •   •   37     •     • •     
Sikora, Leslie •   •   8     •   •     •   
U.S. Army Corps of Engineers                             
Ocker, Paul NR NR NR NR NR     •   •   NR NR NR 
U.S. Forest Service                             
Marcot, Bruce NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Sanborn, Brian   • •   NR     •   •     •   
U.S. Geological Survey                             
Tubbs, Nancy •   •   NR     • NR NR NR NR NR NR 
Washington Department of Fish and Wildlife                             
Markey, Susan •   •   NR •     •     •     
Washington Department of Ecology                             
Plotnikoff, Robert •   •   2 •       •   •     

Total 18 7 20 5  5 17 10 7 19 4 10 14 2 
% of Total 53 21 59 15  15 50 29 21 56 12 29 41 6 

% of Answered 72 28 80 20  17 59 34 25 68 14 42 58 8 
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No Answer 9 9 9 9 20 5 5 5 6 6 6 10 10 10 
% No Answer 26  26    15     18     29     

34               
NR - Respondent did not answer question.             
1Does your organization have a specific information management point of contact?  If yes, please provide name and contact information.    
2Does your organization have a specific group that focuses on information management?  If yes, please provide contact information.    
3How many information specialists does your organization have?           
4How would you rate the level of your organization's investment in information management technology?       
5How would you rate the level of your organization's investment in staff training and skills?         
6How would you rate the level of your organization's information management budget.         
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Table 4 
Organization Mission Statement 

      
  Mission Statement Pertains To:   

Name Hydropower Habitat Hatcheries Harvest Other
Bureau of Land Management           
Bosse, Georgia   •       
Bonneville Power Administration           
Gordon, Steven • •       
Lofy, Peter •         
U.S. Bureau of Reclamation           
Beaty, Mike   •       
Columbia Basin Research           
Van Holmes, Chris         • 
Columbia River Inter-Tribal Fish Commission           
Ellis, Stuart     • •   
DOE National Lab           
Medvick, Patricia         • 
U.S. Environmental Protection Agency           
Bogue, Bill   •       
Fish Passage Center           
Franzoni, Henry   • • •   
Idaho Department of Water Resources           
Davis, Linda • •       
Lower Columbia River Estuary Program           
Sutherland, Bruce   •       
Montana Rish and Wildlife Program           
Hess-Herbert, Janet   • • •   

National Oceanic and Atmospheric Administration (NMFS, NWFSC, Fisheries)           
Bellerud, Blane   •       
Bohn, Ted   • • •   
Feist, Blake   • • •   
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Kang, Richard & 
Toshach, Stewart 

  • • •   

Ruedebusch, Cory   • • •   
Sanderson, Beth   • • •   
Schneider, Mark   • • •   
Simmons, Dell     •     
Williams, John   • • •   
Northwest Habitat Institute           
O'Neil, Tom   • • •   
Northwest Power Planning Council           
Paquet, Peter •         
Walsh, Brian •         
Oregon Department of Environmental Quality           
Kim, Won • • • •   
StreamNet           
Hannon, Todd • • • •   
Schmidt, Bruce   • • •   
Sikora, Leslie   • • •   
U.S. Army Corps of Engineers           
Ocker, Paul •         
U.S. Forest Service           
Marcot, Bruce   •       
Sanborn, Brian   •       
U.S. Geological Survey           
Tubbs, Nancy         • 
Washington Department of Fish and Wildlife           
Markey, Susan   • • •   
Washington Department of Ecology           
Plotnikoff, Robert   •       

Total 8 25 17 16 3 
% of Total 24 76 52 48 9 
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Table 5 

Inventory of Data and Information Input and Description - Gathered Information 
                                                    

  What subject does your info.                   How are you acquiring your info.? What is the source of What format is the info. 

  cover?1 What is the info. used for?2 Hard Copy3 Electronically4 Electronic Format5 your info.?6           converted to?7 

Name 
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Bureau of Land Management                                                                                                     

Bosse, Georgia • • • • • • • • • • • • • • • • • • • • •   • • • • • • •   • • • • • • •   • • • • • • • • • • • •  
Bonneville Power Administration                                                                                                      
Gordon, Steven   • • • • • • •   • • • • • • • •         •   • • •     •       • • • • •   • • •                   •
Lofy, Peter • • • •   • • •   • • • • • • • • • • • •   • • • • • • •     • • • • • •   • • • • • • NR NR NR NR NR NR NR
U.S. Bureau of Reclamation                                                                                                      
Beaty, Mike • • • • • • • • • • • • • • • • •   • • •     • • • • • •     NR NR NR NR NR NR NR NR NR NR NR NR NR • • • • • •  
Columbia Basin Research                                                                                                      
Van Holmes, Chris • •   •     • • • • • • •   • • • • •         • • • • • •       • • • •   • • • • • •     •          
Columbia River Inter-Tribal Fish Commission                                                                                                      
Ellis, Stuart       •             •               • • •     •     • • •     • • • • •       • •     • NR NR NR NR NR NR NR
DOE National Lab                                                                                                      
Medvick, Patricia             • •   NR NR NR NR NR NR NR NR NR         •               •             •           • NR NR NR NR NR NR NR
U.S. Environmental Protection Agency                                                                                                      
Bogue, Bill • • • •   • • •   • • • • • •   •     • •   • • •       •       • •     •     • •     •     •     •  
Fish Passage Center                                                                                                      
Franzoni, Henry   •   •     • •   • • • • • • • •   • • •   • • • • • • •   • • • • • • • • • • • • • • • • • • • • •
Idaho Department of Water Resources                                                                                                      
Davis, Linda • • •         •   • •     • •       NR NR NR NR NR • •   • • •       • • •   •   • • • • •               •
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Lower Columbia River Estuary Program                                                                                                      
Sutherland, Bruce     • •   • • •   NR NR NR NR NR NR NR NR NR NR NR NR NR NR     • •   •     •   • • • •     • • •   •             •
Montana Rish and Wildlife Program                                                                                                      
Hess-Herbert, Janet NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR

National Oceanic and Atmospheric Administration (NMFS, NWFSC, Fisheries)                                                                                                      
Bellerud, Blane • • • •     • •   • • • •           •   •     •     •   •           • •     • • •           • • •    
Bohn, Ted       •           •       •   •               • • •             • • •       •         •     •        
Feist, Blake • • • • • • • • • • •   •   •       • •         •   •   •         •     •     • • •     NR NR NR NR NR NR NR
Kang, Richard & 
Toshach, Stewart 

• • • • • • • • • • • • • • • • • • • • •   • • • • • • •   • • • • • • • • • • • • • •   • • •   •  

Ruedebusch, Cory NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Sanderson, Beth • • • • • • • • • • • • •   •       •         •   • •   •       •   • • •     • •           • •      
Schneider, Mark       •     • •   NR NR NR NR NR NR NR NR NR         • •   • •   •     •   • • •       • • • • •             •
Simmons, Dell       •           • • • • •   •     •         • • • • • •     • • • • •     • • •     •     • •      
Williams, John       •           • • • •     •           •     •   •   •         • •       •         •             •
Northwest Habitat Institute                                                                                                      
O'Neil, Tom     • • • •       NR NR NR NR NR NR NR NR NR   •       • •     • •     • • •     •   • • • • • •           •  
Northwest Power Planning Council                                                                                                      
Paquet, Peter •     • • • • •   NR NR NR NR NR NR NR NR NR • • •   • • • • • • •   • • • • • • •   • • •                    
Walsh, Brian NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Oregon Department of Environmental Quality                                                                                                      
Kim, Won • • • •   • •   • •   • • • •             •           •                   • •               •        
StreamNet                                                                                                      
Hannon, Todd • •   • • • • • • • • • • • • • • • •   •   •     •   • •   • •   •           • •       •            
Schmidt, Bruce   •   •   •     • • • • • • • • •   • • •   • • • •         • • • • • • •   • • •     •     •     •  
Sikora, Leslie       •           • • • • • • • • • • • •   • • • •   •         • • • • •     • •     •     •        
U.S. Army Corps of Engineers                                                                                                      
Ocker, Paul • •   •   • • •   • •       • •     •   •   •     •           •   •   •     • • • • • •             •
U.S. Forest Service                                                                                                      
Marcot, Bruce     •   • •     • NR NR NR NR NR NR NR NR NR •         •   •   • •                   • • •     •           •  
Sanborn, Brian NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
U.S. Geological Survey                                                                                                      
Tubbs, Nancy •   •           •                 •       •   • •   • • •   •             • • • • • • •           •  
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Washington Department of Fish and Wildlife                                                                                                      
Markey, Susan       •             •   • •                 •             •                           •             •
Washington Department of Ecology                                                                                                      
Plotnikoff, Robert •     •   • •   • • • •   • • • •   • • •     •   • •   •     •     • •     •             • •        
Total 17 17 16 27 11 18 20 19 13 22 22 18 19 17 18 16 13 8 19 14 15 5 15 23 19 20 19 17 24 2 9 15 17 22 20 18 15 7 20 24 24 13 11 20 5 7 14 8 5 10 9
% of Total 52 52 48 82 33 55 61 58 39 67 67 55 58 52 55 48 39 24 58 42 45 15 45 70 58 61 58 52 73 6 27 45 52 67 61 55 45 21 61 73 73 39 33 61 15 21 42 24 15 30 27
% of Answered 59 59 55 93 38 62 69 66 45 96 96 78 83 74 78 70 57 35 70 52 56 19 56 79 66 69 66 59 83 7 31 54 61 79 71 64 54 25 71 86 86 46 39 71 20 28 56 32 20 40 36
No Answer 4 4 4 4 4 4 4 4 4 10 10 10 10 10 10 10 10 10 6 6 6 6 6 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 8 8 8 8 8 8 8
% No Answer 12         30         18     12        15       15      24      
33                                                    
NR - Respondent did not answer question.                                              
1What general subject does your data/information cover?                                          
2What are the data/information used for?                                              
3Are you acquiring the data/information via hard copy?  If yes, what format?                                      
4Are you acquiring the data/information electronically?  if yes, how?  Please specify.                                   
5If yes, in what format are the data/information acquired?  Please specify software program and version (e.g., MS Word, Lotus 123, etc.)                       
6If applicable, from what outside source(s) do you receive your data/information.                                     
7Do the data/information need to be converted to account for different platforms?  If yes, what format are the data/information converted to?                      
8What would be the ideal format(s) for the data/information to be acquired or obtained?  Please specify software and version (e.g., MS Word, Lotus 123, etc.)                 
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Table 6 
Updating and Documentation Procedures for Information Gathered 

                   

  

Do you 
QA 

your 
info.?1

How often is your info. 
updated?2 

How often do you 
inventory all your 

info.?3 

Do you 
have 
info. 

needs 
that 

aren't 
met?4

Name Yes No
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Yes No
Bureau of Land Management                                     
Bosse, Georgia •     •   • •   •             • •   
Bonneville Power Administration                                     
Gordon, Steven   • •                       •   •   
Lofy, Peter NR NR •     •       NR NR NR NR NR NR NR NR NR
U.S. Bureau of Reclamation                                     
Beaty, Mike •               •             • •   
Columbia Basin Research                                     
Van Holmes, Chris •   • • • • •   •         •     •   
Columbia River Inter-Tribal Fish Commission                                     
Ellis, Stuart NR NR   •   • • •             •   •   
DOE National Lab                                     
Medvick, Patricia •         •                   •   • 
U.S. Environmental Protection Agency                                     
Bogue, Bill •               •             • •   
Fish Passage Center                                     
Franzoni, Henry •   • •   • •             •     •   
Idaho Department of Water Resources                                     
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Davis, Linda •               •             • •   
Lower Columbia River Estuary Program                                     
Sutherland, Bruce   •             •             • •   
Montana Rish and Wildlife Program                                     
Hess-Herbert, Janet NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
National Oceanic and Atmospheric Administration (NMFS, NWFSC, Fisheries)                                     
Bellerud, Blane •     •                     •   •   
Bohn, Ted •   •                         •   • 
Feist, Blake •           •             •       • 
Kang, Richard & 
Toshach, Stewart 

•   • • • • •   •             • •   

Ruedebusch, Cory NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Sanderson, Beth •       •         NR NR NR NR NR NR NR •   
Schneider, Mark   • • •     •             •     •   
Simmons, Dell •           •   •           •   •   
Williams, John   •             •             • •   
Northwest Habitat Institute                                     
O'Neil, Tom •     •             •           •   
Northwest Power Planning Council                                     
Paquet, Peter •               •         • •   •   
Walsh, Brian NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Oregon Department of Environmental Quality                                     
Kim, Won •   NR NR NR NR NR NR NR       •     • •   
StreamNet                                     
Hannon, Todd •   •                         •   • 
Schmidt, Bruce •             • •   •         • •   
Sikora, Leslie •           •   •             • •   
U.S. Army Corps of Engineers                                     
Ocker, Paul •               •             • •   
U.S. Forest Service                                     
Marcot, Bruce •               •             • •   
Sanborn, Brian NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
U.S. Geological Survey                                     
Tubbs, Nancy •               •             • •   
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Washington Department of Fish and Wildlife                                     
Markey, Susan •           •               •     • 
Washington Department of Ecology                                     
Plotnikoff, Robert •     •                       • •   

Total 24 4 8 9 3 7 10 2 15 0 2 0 1 5 6 17 24 5
% of Total 73 12 24 27 9 21 30 6 45 0 6 0 3 15 18 52 73 15

% of Answered 89 15 29 32 11 25 36 7 54 0 7 0 4 19 22 63 86 18
No Answer 6 6 5 5 5 5 5 5 5 6 6 6 6 6 6 6 5 5

% No Answer 18  15       18       15  
33                   
NR - Respondent did not answer question.                 
1Do you QA your data/information?  Are there any steps that you take to verify the quality and accuracy of your data/information?  Please explain. 
2How often are your data/information updated?                 
3How often do you inventory all the data/information received and housed?          
4Do you have any data/information needs that are not being fulfilled?  If so, please specify.      
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Table 7 
Products and Output Generated 

                         

  

What kind of info. 
do you most 
commonly 
generate?1 

What subject(s) does your 
info. cover?2 

What coord. system is 
used to represent geo. 

features?3 
How
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Bureau of Land Management                                               

Bosse, Georgia • • • • • • • • • • • • • •   • • • • •   •    
Bonneville Power Administration                                                
Gordon, Steven   • • •   •   • • • •       •   •           NR N
Lofy, Peter • • • • •   • • • • • • • • •             • NR N
U.S. Bureau of Reclamation                                                
Beaty, Mike • • • • • • • • • • • • • • • • • • • • • • • •
Columbia Basin Research                                                
Van Holmes, Chris • • • •   • • •   •     • • •   •           •  
Columbia River Inter-Tribal Fish Commission                                                
Ellis, Stuart   • • • •         •                       • NR N
DOE National Lab                                                
Medvick, Patricia NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR N
U.S. Environmental Protection Agency                                                
Bogue, Bill • • • •   • • • • •   • • • •   •              
Fish Passage Center                                                
Franzoni, Henry • • • • • •   •   •     • •   • • • •     • • •
Idaho Department of Water Resources                                                
Davis, Linda   • •   • •   •           • •             •    
Lower Columbia River Estuary Program                                                
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Sutherland, Bruce NR NR NR NR NR NR             •      •           NR N
Montana Rish and Wildlife Program                                                
Hess-Herbert, Janet   •       •       • • •       •             NR N

National Oceanic and Atmospheric Administration (NMFS, NWFSC, Fisheries)                                                
Bellerud, Blane     • • •   • • • •     • •             •      
Bohn, Ted • • •             •                       •    
Feist, Blake     •   •         •   •       • • • •     •    
Kang, Richard & 
Toshach, Stewart 

• • • • • • • • • •   • • • • • • • • • • • • •

Ruedebusch, Cory NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR N
Sanderson, Beth NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR N
Schneider, Mark NR NR NR NR NR NR       •           NR NR NR NR NR NR NR NR N
Simmons, Dell   • • • • •       •                     •      
Williams, John       • •         •                     •      
Northwest Habitat Institute                                                
O'Neil, Tom NR NR NR NR NR NR         • •                   • NR N
Northwest Power Planning Council                                                
Paquet, Peter NR NR NR NR NR NR     • • • • • •   • •     •     NR N
Walsh, Brian NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR N
Oregon Department of Environmental Quality                                                
Kim, Won •           •     •   • • •     •              
StreamNet                                                
Hannon, Todd         • • • •   • • • • • •           •   NR N
Schmidt, Bruce • • •     •       •   •                   •    
Sikora, Leslie   •               •             •              
U.S. Army Corps of Engineers                                                
Ocker, Paul     • • • • • •   • • • • •   NR NR NR NR NR NR NR NR N
U.S. Forest Service                                                
Marcot, Bruce NR NR NR NR NR NR         • •                   • NR N
Sanborn, Brian NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR N
U.S. Geological Survey                                                
Tubbs, Nancy           •                 •     •            
Washington Department of Fish and Wildlife                                                
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Markey, Susan   •               •                       •    
Washington Department of Ecology                                                
Plotnikoff, Robert • • • •     •     •   • •   • • •   •         •

Total 11 17 17 14 13 14 11 12 8 24 10 15 14 13 11 8 13 6 6 4 6 13 4 4
% of Total 33 52 52 42 39 42 33 36 24 73 30 45 42 39 33 24 39 18 18 12 18 39 12 1

% of Answered 48 74 74 61 57 61 39 43 29 86 36 54 50 46 39 31 50 23 23 15 23 50 24 2
No Answer 10 10 10 10 10 10 5 5 5 5 5 5 5 5 5 7 7 7 7 7 7 7 16 1

% No Answer 30      15         21       48  
33                         
NR - Respondent did not answer question.                   
1What kind of data/information do you most commonly generate?              
2What general subject does your data/information cover?                
3Do the data/information cover a specific geographic area?  If yes, please specify.  If yes, what coordinate system is used to represent geographic features? 
4Is the data set routinely generated?  If yes, how often is it generated?            
5How are you distributing the data/information?                  
6In what format are you providing the data/information?  Please specify software and version.       
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Table 8 
QA/Documentation Procedures for Information Generated 

                

  

Do you 
QA the 

info. 
you 

gather?1

Are 
there 
gaps 
in the 
info.?2 

How can the info. be 
obtained?3 

Do you 
have 

metadata 
available?4

Does it 
comply 

with 
FGDC 
stds.?5
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Yes No Yes No
Bureau of Land Management                               
Bosse, Georgia •   •   • • •   •     •   •   
Bonneville Power Administration                               
Gordon, Steven   • •               • •     • 
Lofy, Peter NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
U.S. Bureau of Reclamation                               
Beaty, Mike •   •   • • •   •     •   •   
Columbia Basin Research                               
Van Holmes, Chris •   NR NR NR NR NR NR NR NR NR NR NR NR NR
Columbia River Inter-Tribal Fish Commission                               
Ellis, Stuart   • •               • NR NR NR NR
DOE National Lab                               
Medvick, Patricia NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
U.S. Environmental Protection Agency                               
Bogue, Bill •   •   •   •   •     •   •   
Fish Passage Center                               
Franzoni, Henry •   •   • • • • •   • •   •   
Idaho Department of Water Resources                               
Davis, Linda •   NR NR   •         • •   •   
Lower Columbia River Estuary Program                               
Sutherland, Bruce NR NR •             •     •     
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Montana Rish and Wildlife Program                               
Hess-Herbert, Janet •   NR NR NR NR NR NR NR NR NR •   •   

National Oceanic and Atmospheric Administration (NMFS, NWFSC, Fisheries)                               
Bellerud, Blane •   •       • • •       •     
Bohn, Ted •   •             •     •     
Feist, Blake •   •       •         •   •   
Kang, Richard & 
Toshach, Stewart 

•   •       •       • •   •   

Ruedebusch, Cory NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Sanderson, Beth NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Schneider, Mark NR NR •     •           NR NR NR NR
Simmons, Dell •   •   •   • • •     NR NR NR NR
Williams, John •   •   •             NR NR NR NR
Northwest Habitat Institute                               
O'Neil, Tom •   •     •           •   •   
Northwest Power Planning Council                               
Paquet, Peter •   •   • • • • •   • •   •   
Walsh, Brian NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Oregon Department of Environmental Quality                               
Kim, Won •   •     •         • •   NR NR
StreamNet                               
Hannon, Todd NR NR •   •   •   •   • •   NR NR
Schmidt, Bruce •   •   • • •   •   • •   •   
Sikora, Leslie •   •     •         • •   •   
U.S. Army Corps of Engineers                               
Ocker, Paul •   •   • • •   •     NR NR NR NR
U.S. Forest Service                               
Marcot, Bruce •   •     •           •   NR NR
Sanborn, Brian NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
U.S. Geological Survey                               
Tubbs, Nancy NR NR NR NR   •           •   •   
Washington Department of Fish and Wildlife                               
Markey, Susan •   •   • •   • •   • •   NR NR
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Washington Department of Ecology                               
Plotnikoff, Robert •     • • • • • •       •     

Total 22 2 23 2 12 15 13 6 12 2 11 18 4 13 1
% of Total 67 6 70 6 36 45 39 18 36 6 33 55 12 39 3

% of Answered 96 9 100 9 48 60 52 24 48 8 44 86 19 76 6
No Answer 10 10 10 10 8 8 8 8 8 8 8 12 12 16 16

% No Answer 30  30  24       36  48  
33                
NR - Respondent did not answer question.             
1Do you QA your data/information?  Are there any steps that you take to verify the quality and accuracy of your data/information?  Please explain. 
2Are there gaps in the data/information?  If so, please explain.            
3How can I obtain the data/information?              
4Do you have metadata?  If so, please indicate format.            
5If yes, does your metadata comply with FGDC standards?            
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Table 9 
Operating Systems 

            
  Microsoft Windows1 Non-Windows OS2 

Name NT 2000 XP 95 98 ME Other Mac OS Unix Linux Other
Bureau of Land Management                       
Bosse, Georgia •   •           •     
Bonneville Power Administration                       
Gordon, Steven   •             • •   
Lofy, Peter •     •               
U.S. Bureau of Reclamation                       
Beaty, Mike   • •         • • •   
Columbia Basin Research                       
Van Holmes, Chris   • •           •     
Columbia River Inter-Tribal Fish Commission                       
Ellis, Stuart   •                   
DOE National Lab                       
Medvick, Patricia • • • • •     • • •   
U.S. Environmental Protection Agency                       
Bogue, Bill   •           •       
Fish Passage Center                       
Franzoni, Henry • • • • • • •       • 
Idaho Department of Water Resources                       
Davis, Linda   •             •     
Lower Columbia River Estuary Program                       
Sutherland, Bruce       •               
Montana Rish and Wildlife Program                       
Hess-Herbert, Janet   •                   
National Oceanic and Atmospheric Administration (NMFS, NWFSC, Fisheries)                       
Bellerud, Blane   •                   
Bohn, Ted •               •     
Feist, Blake   •             •     
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Kang, Richard & 
Toshach, Stewart 

  •           • • •   

Ruedebusch, Cory         •             
Sanderson, Beth     •                 
Schneider, Mark   •                   
Simmons, Dell   •                   
Williams, John   •                   
Northwest Habitat Institute                       
O'Neil, Tom •                   • 
Northwest Power Planning Council                       
Paquet, Peter   • •                 
Walsh, Brian   •                   
Oregon Department of Environmental Quality                       
Kim, Won   •                   
StreamNet                       
Hannon, Todd   •     •             
Schmidt, Bruce • •                   
Sikora, Leslie         •       •     
U.S. Army Corps of Engineers                       
Ocker, Paul • •             •     
U.S. Forest Service                       
Marcot, Bruce   •   •   •           
Sanborn, Brian   •             •     
U.S. Geological Survey                       
Tubbs, Nancy   •                   
Washington Department of Fish and Wildlife                       
Markey, Susan         •       •     
Washington Department of Ecology                       
Plotnikoff, Robert   •             •     

Total 8 25 7 5 6 2 1 4 14 4 2 
% of Total 24 76 21 15 18 6 3 12 42 12 6 

33            
1What version(s) of Windows do you run?       
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2What non-Windows operating system(s) do you run?  Please specify version. 
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Table 10 
Database Storage and Software Types 

                         
  Database storage1                       Sprdsht.1   GIS Software2 Browsers3 
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Bureau of Land Management                                                 

Bosse, Georgia • • •     • •   •     • •   •   • • • • • •   • 
Bonneville Power Administration                                                 
Gordon, Steven • • • •   •     •       •       • • •   •       
Lofy, Peter           •             •               • •     
U.S. Bureau of Reclamation                                                 
Beaty, Mike •   •     •     •       •   •   • •     •       
Columbia Basin Research                                                 
Van Holmes, Chris                 •   •           •       • •   • 
Columbia River Inter-Tribal Fish Commission                                                 
Ellis, Stuart           •           • •               •       
DOE National Lab                                                 
Medvick, Patricia   •       •     • •     •   •   •       • •     
U.S. Environmental Protection Agency                                                 
Bogue, Bill • • •     •       •         •   • • •   • •     
Fish Passage Center                                                 
Franzoni, Henry • •       • •     •     •   •       •   • •   • 
Idaho Department of Water Resources                                                 
Davis, Linda • • •     •       •     •   •   • • •   • •     
Lower Columbia River Estuary Program                                                 
Sutherland, Bruce                         •   •           •       
Montana Rish and Wildlife Program                                                 
Hess-Herbert, Janet • • •     •     • •     •   •   • • •   •       
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National Oceanic and Atmospheric Administration (NMFS, NWFSC, Fisheries)                                                 
Bellerud, Blane           •             •     •           •     
Bohn, Ted           •     •           •             •     
Feist, Blake • • •     •   •         •   • • • •       •     
Kang, Richard & 
Toshach, Stewart 

• • •     •   • • •     •   •   • • •   • •     

Ruedebusch, Cory •         •             •   •             •     
Sanderson, Beth • •       •             •               • •     
Schneider, Mark           •             •                 •     
Simmons, Dell           •             • •             NR NR NR NR 
Williams, John                         •               • •     
Northwest Habitat Institute                                                 
O'Neil, Tom   •       •       •     •               •       
Northwest Power Planning Council                                                 
Paquet, Peter • • •     •             •   •   • • •   • •   • 
Walsh, Brian • •       •             •   •           •       
Oregon Department of Environmental Quality                                                 
Kim, Won           •       •     •   •           •       
StreamNet                                                 
Hannon, Todd                       •     •           •       
Schmidt, Bruce • • •     •       •     •   •   • • •   • •     
Sikora, Leslie   •       •           •     •   •   •   •       
U.S. Army Corps of Engineers                                                 
Ocker, Paul           •     •       •   •           • •     
U.S. Forest Service                                                 
Marcot, Bruce   •       •           • •   •           • •     
Sanborn, Brian •   •           •           •   • •     •       
U.S. Geological Survey                                                 
Tubbs, Nancy •               •           •   •   •   •       
Washington Department of Fish and Wildlife                                                 
Markey, Susan       •               •                 • •     
Washington Department of Ecology                                                 
Plotnikoff, Robert           •             •   •   •       •       
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Total 16 16 11 2 0 27 2 2 11 9 1 6 26 1 23 2 16 11 11 1 28 20 0 4 
% of Total 48 48 33 6 0 82 6 6 33 27 3 18 79 3 70 6 48 33 33 3 85 61 0 12 

% of Answered 48 48 33 6 0 82 6 6 33 27 3 18 79 3 70 6 48 33 33 3 88 63 0 13 
No Answer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 

% No Answer 0            0  0      3    
33                         
NR - Respondent did not answer question.                   
1What types of database storage are you currently using to house your data?  Please specify the version of each.     
2Are you currently using any GIS software?  Please specify version.               
3What Internet browser(s) are you currently using?  Please specify version.              



 116

Table 11 
Hardware 

             
  Information Storage1     Middleware4 
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Bureau of Land Management                         

Bosse, Georgia • • •     • NR NR       • 
Bonneville Power Administration                         
Gordon, Steven NR NR NR NR NR NR NR NR       • 
Lofy, Peter • • •       256 20 NR NR NR NR
U.S. Bureau of Reclamation                         
Beaty, Mike •   •       NR NR •       
Columbia Basin Research                         
Van Holmes, Chris •   •       1000 100     •   
Columbia River Inter-Tribal Fish Commission                         
Ellis, Stuart NR NR NR NR NR NR NR NR NR NR NR NR
DOE National Lab                         
Medvick, Patricia • • • •   • NR NR       • 
U.S. Environmental Protection Agency                         
Bogue, Bill • • •       NR NR   •     
Fish Passage Center                         
Franzoni, Henry •         • 1000 200 • •   • 
Idaho Department of Water Resources                         
Davis, Linda • • •     • 8000 1000 • •     
Lower Columbia River Estuary Program                         
Sutherland, Bruce • •   •     NR NR NR NR NR NR
Montana Rish and Wildlife Program                         
Hess-Herbert, Janet •   •       NR NR   •     
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National Oceanic and Atmospheric Administration (NMFS, NWFSC, Fisheries)                         
Bellerud, Blane • • •       NR NR     •   
Bohn, Ted •           NR NR NR NR NR NR
Feist, Blake   • • •   • 1000 80     •   
Kang, Richard & 
Toshach, Stewart 

• • •     • 4000 370 • •   • 

Ruedebusch, Cory NR NR NR NR NR NR NR NR NR NR NR NR
Sanderson, Beth • • • •     512 80     •   
Schneider, Mark NR NR NR NR NR NR NR NR NR NR NR NR
Simmons, Dell • • •       256 40     •   
Williams, John   • • •     756 20       • 
Northwest Habitat Institute                         
O'Neil, Tom • • •     • 1000 160   •     
Northwest Power Planning Council                         
Paquet, Peter •           256 20   • •   
Walsh, Brian   • •       130 18     •   
Oregon Department of Environmental Quality                         
Kim, Won • • •       256 30 NR NR NR NR
StreamNet                         
Hannon, Todd •   •       128 32     •   
Schmidt, Bruce • • • •   • 2000 216 •     • 
Sikora, Leslie • • • •     256 20     •   
U.S. Army Corps of Engineers                         
Ocker, Paul • • •       512 20 NR NR NR NR
U.S. Forest Service                         
Marcot, Bruce • •   •     256 20 NR NR NR NR
Sanborn, Brian •           500 60     •   
U.S. Geological Survey                         
Tubbs, Nancy • • • •     NR NR NR NR NR NR
Washington Department of Fish and Wildlife                         
Markey, Susan •           256 28     •   
Washington Department of Ecology                         
Plotnikoff, Robert •           512 NR     •   
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Total 27 20 22 9 0 8   5 7 12 7
% of Total 82 61 67 27 0 24   15 21 36 21

% of Answered 93 69 76 31 0 28   22 30 52 30
No Answer 4 4 4 4 4 4 13 14 10 10 10 10

% No Answer 12      39 42 30    
33             
NR - Respondent did not answer question.        
1What types of storage space do you have to house your data/information, and where is it located? 
2What is the current RAM space on your primary computer?     
3What is the current hard drive space on your primary computer?     
4What middleware products do you use?  Please specify.     
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Table 12 
Telecommunications Capabilities 

                       
  Network Access1 Other Telecommunications2 Hosting3 
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Bureau of Land Management                                             

Bosse, Georgia           •     • • • •           • • •     
Bonneville Power Administration                                             
Gordon, Steven         •       • • • •           •   •     
Lofy, Peter NR NR NR NR NR NR NR NR • •   •           •   •     
U.S. Bureau of Reclamation                                             
Beaty, Mike   •     • •     • • • •     •     •   •     
Columbia Basin Research                                             
Van Holmes, Chris         •       • • •            •   •     
Columbia River Inter-Tribal Fish Commission                                             
Ellis, Stuart   •             • •   •           NR NR NR NR NR 
DOE National Lab                                             
Medvick, Patricia • •           • • • • • • •       • • •     
U.S. Environmental Protection Agency                                             
Bogue, Bill   •     •       • • • •           •         
Fish Passage Center                                             
Franzoni, Henry •   • • •       • • • • • • •     •   •   • 
Idaho Department of Water Resources                                             
Davis, Linda         •       • • • •           •   •   • 
Lower Columbia River Estuary Program                                             
Sutherland, Bruce NR NR NR NR NR NR NR NR • •               •         
Montana Rish and Wildlife Program                                             
Hess-Herbert, Janet   •             • • • •           •   •     
National Oceanic and Atmospheric Administration (NMFS, NWFSC, Fisheries)                                             
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Bellerud, Blane   •             NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Bohn, Ted               • • • • •                 •   
Feist, Blake         •       • • • •   •       •   •     
Kang, Richard & 
Toshach, Stewart 

• •   • •       • • • •   •       •   •     

Ruedebusch, Cory NR NR NR NR NR NR NR NR • • • • • •       •   •     
Sanderson, Beth         •       • • • •           •   •     
Schneider, Mark NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Simmons, Dell • •     •       • • • • • •       •         
Williams, John         •       • •               •         
Northwest Habitat Institute                                             
O'Neil, Tom •   •           • • • •           •   •     
Northwest Power Planning Council                                             
Paquet, Peter     •   •       • • • • • •       •         
Walsh, Brian         •       • • •             •         
Oregon Department of Environmental Quality                                             
Kim, Won   •             • •   •           •         
StreamNet                                             
Hannon, Todd NR NR NR NR NR NR NR NR • •   • •         •         
Schmidt, Bruce         •       •   • •         • •   •   • 
Sikora, Leslie         •       • • • •           •   •     
U.S. Army Corps of Engineers                                             
Ocker, Paul   •     •       • • • •           •   •     
U.S. Forest Service                                             
Marcot, Bruce • •             • • • •   •     •     •     
Sanborn, Brian         •       • • • •           •         
U.S. Geological Survey                                             
Tubbs, Nancy   •             • • • •         • •   •     
Washington Department of Fish and Wildlife                                             
Markey, Susan     •           • • • •                 •   
Washington Department of Ecology                                             
Plotnikoff, Robert   • •           • • • •           •         

Total 6 13 5 2 17 2 0 2 32 31 26 29 6 8 2 0 3 28 2 19 2 3 
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% of Total 18 39 15 6 52 6 0 6 97 94 79 88 18 24 6 0 9 85 6 58 6 9 
% of Answered 21 46 18 7 61 7 0 7 103 100 84 94 19 26 6 0 10 93 7 63 7 10 

No Answer 5 5 5 5 5 5 5 5 2 2 2 2 2 2 2 2 2 3 3 3 3 3 
% No Answer 15        6         9     

33                       
NR - Respondent did not answer question.                 
1What level of network access do you have?                 
2What other telecommunications capabilities do you currently have?            
3Does your organization host any of the following?               
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Table 13 
Desired Information Management Features/Functions 

                   

  

Would 
models 

and 
anal. 

tools be 
useful?1

What other features would you 
find useful?2 

Are you 
planning 
hardware 

changes?3

Are you 
planning 
software 

changes?4 

Are you 
planning 
additional 
telecom.?5 

Would a 
data 
entry 
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be 

useful?6 
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Yes No Yes No Yes No Yes No 
Bureau of Land Management                                     
Bosse, Georgia NR NR   •     •   •   •   •     • NR NR 
Bonneville Power Administration                                     
Gordon, Steven •   •   •       •     •   •   • NR NR 
Lofy, Peter   • •       •     • NR NR NR NR NR NR NR NR 
U.S. Bureau of Reclamation                                     
Beaty, Mike NR NR •         • •     •   •   • •   
Columbia Basin Research                                     
Van Holmes, Chris •   • • • • • • •   •   •     • NR NR 
Columbia River Inter-Tribal Fish Commission                                     
Ellis, Stuart   •   •               •   •   •   • 
DOE National Lab                                     
Medvick, Patricia   • NR NR NR NR NR NR NR NR NR NR   • •   •   
U.S. Environmental Protection Agency                                     
Bogue, Bill •   •   • • • • •     •   •   • •   
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Fish Passage Center                                     
Franzoni, Henry   •   • •   •       •   •   •   NR NR 
Idaho Department of Water Resources                                     
Davis, Linda •                 • •   •     • NR NR 
Lower Columbia River Estuary Program                                     
Sutherland, Bruce •   •   •   • • •   NR NR   •   • •   
Montana Rish and Wildlife Program                                     
Hess-Herbert, Janet   • NR NR NR NR NR NR NR NR   •   •   •   • 

National Oceanic and Atmospheric Administration (NMFS, NWFSC, Fisheries)                                     
Bellerud, Blane •   •   • •           • •     • •   
Bohn, Ted   • NR NR NR NR NR NR NR NR   • •     •   • 
Feist, Blake •       •     • •     •   •   • •   
Kang, Richard & 
Toshach, Stewart 

•     •     •   •   •     • •   NR NR 

Ruedebusch, Cory •   • •         •     •   •   • •   
Sanderson, Beth •   • • • • • • •     •   •   • NR NR 
Schneider, Mark •   •   • • • • •   NR NR   •   • •   
Simmons, Dell   • • •             •   •     • •   
Williams, John   •   • •             •   •   • NR NR 
Northwest Habitat Institute                                     
O'Neil, Tom •   • • • • • • •   NR NR •   •   •   
Northwest Power Planning Council                                     
Paquet, Peter •   • • • • • • • • •   NR NR •   •   
Walsh, Brian •   • • •     • •     •   •   • NR NR 
Oregon Department of Environmental Quality                                     
Kim, Won •   • •   •           •   • •   NR NR 
StreamNet                                     
Hannon, Todd   •         •         • •     •   • 
Schmidt, Bruce •   NR NR NR NR NR NR NR NR •   •     • •   
Sikora, Leslie   •               • •   •     • •   
U.S. Army Corps of Engineers                                     
Ocker, Paul •   • • • • • • •   NR NR NR NR   • •   
U.S. Forest Service                                     
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Marcot, Bruce •   •         •     NR NR •     • •   
Sanborn, Brian •   •     •   •       •   •   • NR NR 
U.S. Geological Survey                                     
Tubbs, Nancy NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Washington Department of Fish and Wildlife                                     
Markey, Susan   • NR NR NR NR NR NR NR NR   •   •   • NR NR 
Washington Department of Ecology                                     
Plotnikoff, Robert   • •       • •       •   •   • •   

Total 19 12 19 14 14 10 14 14 15 4 9 17 12 18 6 26 16 4 
% of Total 58 36 58 42 42 30 42 42 45 12 27 52 36 55 18 79 48 12 

% of Answered 63 40 70 52 52 37 52 52 56 15 36 68 41 62 19 84 84 21 
No Answer 3 3 6 6 6 6 6 6 6 6 8 8 4 4 2 2 14 14 

% No Answer 9  18        24   12   6   42   
33                   
NR - Respondent did not answer question.                 
1Would adding various types of models and analysis tools be useful in analyzing data/information?  If so, which type?      
2What other features would you find useful?  (Select top 3 choices.)             
3Are you planning any hardware changes in the future?  If yes, please explain.          
4Are you planning any software changes in the future?  If yes, please explain.           
5Does your organization have plans to provide you with any other telecommunications capabilities?  Please explain.      
6Would a data entry template be useful for allowing a more consistent data entry process for supporting CBCIS?      
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Table 14 
Short Questionnaire Results 
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info.: 
I primarily work with data 

in these areas: My data is in: Data available on web?   

Name 

R
aw

 D
at

a 
Pr

oc
es

se
d 

D
at

a 
A

na
ly

ze
d 

D
at

a 
H

ig
hl

y 
Su

m
m

. I
nf

o.
 

R
sr

ch
. &

 M
gm

t. 
D

oc
um

en
ts

 
Pu

bl
ic

 In
fo

. 
R

aw
 D

at
a 

Pr
oc

es
se

d 
D

at
a 

A
na

ly
ze

d 
D

at
a 

H
ig

hl
y 

Su
m

m
. I

nf
o.

 
R

sr
ch

. &
 M

gm
t. 

D
oc

um
en

ts
 

Pu
bl

ic
 In

fo
. 

Fi
sh

 
W

ild
lif

e 
W

at
er

 Q
ua

lit
y 

W
at

er
 Q

ua
nt

ity
 

H
yd

ro
lo

gy
 

H
ab

ita
t 

La
nd

 U
se

/O
w

n.
 

Ph
ys

ic
al

 C
ha

r. 
O

th
er

 
D

at
ab

as
es

 
Sp

re
ad

sh
ee

ts
 

G
IS

/A
rc

Vi
ew

 
W

or
d 

Pr
oc

es
so

r 
D

oc
s.

 
Pa

pe
r 

O
th

er
 

URL 

How 
impt. 

is 
data 

mgmt. 
to my 
org.? 
(1-10) 

No Organization                                                           
Lawrence, Kathryn       •     • • • • • • • • • •   • • •   NR NR NR NR NR NR   5 

Lutz, Brion •             •   • • • •   •     • •           •       10 
Raut, Manoj NR NR NR NR NR NR • • • • •                 •   •       •     0 
Australian Youth Orchestra                                                           
Cartwright, Tom   •         •                     •       • •           0 
Bonneville Power Administration                                                           
Lynch, Sarah     • •       • • • • •                 • •     •       9 
Stone, Eric   • • • •   • •     •               • •     • • •       0 
Yarde, Rick       • • • • • • • • • • •   •   • • •   • •   •       0 
Columbia Basin Fish and Wildlife Authority                                                           
Giese, Tom • • • • •   • • • • • •                 • • •   •     www.cbfwa.org 8 
Langston, Amy         • •     •   • • • •       • •     •   •       www.cbfwa.org 8 
Chelan County Conservation District (WA)                                                           
Walker, Sarah   • •   • • • • • • • • •   • •   • •     • • •         8 
Clouston Energy Research                                                           
Clouston, Sidney • • • • • • • • • • • • • • • • • • • • • • • • • • • www.epa.gov/storet 10 
Columbia Basin Research                                                           
Anderson, Jim   • • • • • • • • • • • •   • • • •       • • • •     www.cbr.washington.edu 10 
Community of Aspen Springs (WA)                                                           
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Roush, Eldon           • • • • • • •     • • •   •     •     • •     7 
Columbia River Inter-Tribal Fish Commission                                                           
Oftedahl, Lenora NR NR NR NR NR NR   • • • • • • • • • •   • •   NR NR NR NR NR NR   9 
Environmental Monitoring Manufacturer                                                           
Mann, Bill NR NR NR NR NR NR NR NR NR NR NR NR     • • •     •   NR NR NR NR NR NR   1 
Essex Environmental                                                           
Sarrow, Jeremy       • •       • • • • • • •   • •   •       • • •   www.essexenv.com 8 
Fish Passage Center                                                           
Franzoni, Henry • • • • • • • • • • • • •   • • •         • • • • •   www.fpc.org 10 
Fisher Fisheries, Ltd.                                                           
Fisher, Tim   • • • • • • • • • •   •   • • • • • •   • •           8 
Fisheries and Oceans Canada                                                           
Hyatt, Kim • • • • • • • • • • • • •   • •   •       • • • • •     9 
Gilliam-East John Day Watershed Council                                                           
Anderson, Susie NR NR NR NR NR NR • • • • • • • • •     • • •   • • • • •     8 
Hart Crowser, Inc.                                                           

Pinit, Tom • •   • • • • • • • • • • • • • • • • •   • • • • •     10 
Idaho Department of Transportation                                                           
Just, Kim       •     • • • • • •   •       •             •       8 
Idaho Department of Water Resources                                                           
Morse, Anthony   • •   •     • •   •       • • • • • •   •           www.idwr.state.id.us/gisdata 10 
National Oceanic and Atmospheric Administration                                                           
Driscoll, Diane         • •   • • • • • •   • • • • • •       • • •     7 
Lind, Bill NR NR NR NR NR NR • • • • • • •   • • • • • •   NR NR NR NR NR NR   10 
NRPS, Inc.                                                           
Wallace, Mike •         • • • •   • • • •       • • •   • •           5 
Oregon State University                                                           
Minoura, Toshimi NR NR NR NR NR NR NR NR NR NR NR NR                 • •   •         0 
Tillamook County (OR)                                                           
Gaffney, Teresa • • • •   • • • • • • •       • • • • •       •       gisweb.co.tallamook.or.us 3 
Upper Salmon Basin Watershed Project                                                           
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Rudeen, Carl •     • • • •     • • • •   • •   • •     • • •         4 
U.S. Army Corps of Engineers                                                           
Buchholz, Robert • • • • • • • • • • • • •   • • •     • • • •     •     6 
Jonas, Michael • • • • •   • • • • • • •   • •           • •   • •     10 
U.S. Geological Survey                                                           
Cavit, Martha • • •       • •         •         •       •   •         5 
Washinton Department of Fish and Wildlife                                                           
Byrne, Jim •   •   • • • •         •                   •           8 
Scott, Shane NR NR NR NR NR NR • • • • • • •  • • •       • NR NR NR NR NR NR   10 
Washington Department of Transporation                                                           
Gersib, Richard     • • •   • • • • • • • • • • • • • •   • • • •       8 
Weyerhaeuser                                                           
Runde, Doug   • • • •   • • •         •       •   • • • •           8 
Wild Fish for Oregon                                                           
Grandmontagne, Leo •           •           •               •       • •     10 

Yakima County (WA)                                                           
Marvin, John   • •   • •   • • • • • • •       • • •       •         8 

Total 14 17 18 18 21 17 27 30 28 26 30 26 25 13 21 20 16 23 19 19 8 24 19 17 18 12 1   
% of Total 21 26 27 27 32 26 41 45 42 39 45 39 38 20 32 30 24 35 29 29 12 36 29 26 27 18 2   

% of Answered 24 29 31 31 36 29 42 47 44 41 47 41 38 20 32 30 24 35 29 29 12 39 31 27 29 19 2   
No Answer 7 7 7 7 7 7 2 2 2 2 2 2 0 0 0 0 0 0 0 0 0 4 4 4 4 4 4   

% No Answer 11      3      0         6        
                              
NR - Respondent did not answer question.                         
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Table 15 
Breakdown of Respondents by Agency 

    

Agency 
Long Quest. 
Respondents

Short Quest. 
Respondents Total 

NOAA (Fisheries, NMFS, NWFSC) 9 2 11 
BPA 2 3 5 
StreamNet 3 0 3 
USACE 1 2 3 
NWPPC 2 0 2 
USFS 2 0 2 
CBR 1 1 2 
CRITFC 1 1 2 
FPC 1 1 2 
CBFWA 0 2 2 
WDFW 0 2 2 
BLM 1 0 1 
BUREC 1 0 1 
DOE National Lab 1 0 1 
EPA 1 0 1 
IDWR 1 0 1 
LCREP 1 0 1 
MFWP 1 0 1 
NHI 1 0 1 
ODEQ 1 0 1 
USGS 1 0 1 
WDFW 1 0 1 
WDOE 1 0 1 
Australian Youth Orchestra 0 1 1 
Chelan County Conservation District, WA 0 1 1 
Clouston Energy Research 0 1 1 
Communicty of Aspen Springs, WA 0 1 1 
Environmental Monitoring Manufacturer 0 1 1 
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Essex Environmental 0 1 1 
Fisher Fisheries, Ltd. 0 1 1 
Fisheries & Oceans Canada 0 1 1 
Gilliam-East John Day Watershed Council 0 1 1 
Hart Crowser, Inc. 0 1 1 
IDOT 0 1 1 
IDWR 0 1 1 
NRPA, Inc. 0 1 1 
Oregon State University 0 1 1 
Tillamook County, OR 0 1 1 
Upper Salmon Basin Watershed Project 0 1 1 
USGS 0 1 1 
WDOT 0 1 1 
Weyerhaeuser 0 1 1 
Wild Fish for Oregon 0 1 1 
Yakima County, WA 0 1 1 
None 0 1 1 
No Answer 0 2 2 
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Exhibit 15 
Project Team Participation 

     
Contact Name Agency Long 

Quest. 
Short 
Quest. 

Focus
Group 

David Johnson WDFW       
Allen Hammond Colville Tribes       
Bill Bogue EPA Region 10 •   • 
Bruce Schmidt PSMFC •   • 
Carl Scheeler CBFWA       
Carol Winkel NWPPC       
Dale Geunther USFS - REO     • 
Dan Avery US FWS       
Jim Geiselman BPA DFW - KEWR     • 
John Piccininni BPA DFW - KEWR     • 
Jon Schweiss EPA Region 10       
Mike Schiewe NMFS     • 
Peter Paquet NWPPC DFW •   • 
Phil Roger CRITFC     • 
Stewart Toshach NMFS/NWFSC •   • 
Tom Karier NWPCC     • 
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Exhibit 16 
Coordinating Committee Participation 

     
Contact Name Agency Long 

Quest. 
Short 
Quest. 

Focus
Group 

David Johnson WDFW       
Allen Hammond Colville Tribes       
Bill Bogue EPA Region 10 •   • 
Bruce Schmidt PSMFC •   • 
Carl Scheeler CBFWA       
Carol Winkel NWPPC       
Dale Geunther USFS - REO     • 
Dan Avery US FWS       
Jim Geiselman BPA DFW - KEWR     • 
John Piccininni BPA DFW - KEWR     • 
Jon Schweiss EPA Region 10       
Mike Schiewe NMFS     • 
Peter Paquet NWPPC DFW •   • 
Phil Roger CRITFC     • 
Stewart Toshach NMFS/NWFSC •   • 
Tom Karier NWPCC     • 
Don Johnston Columbia Basin Trust       
Drew Parkin NWPPC (Planning Contractor)       
Duane Dippon BLM     • 
Jan Eckman 13 Tribal Caucas/CBFWA       
Janine Salwasser OWEB       
Jim Anderson Columbia Basin 

Research/DART/UW 
  •   

Jim Litchfield Utility Consultant       
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Jimmy Kagan Oregon Natural Heritage 
Program 

      

John Harrison NWPPC Public Affairs Div.       
Kindy Gosal Columbia Basin Trust       
Laura Hamilton USACE - Northwest Region       
Mike Beaty BUREC •   • 
Mike Newsome BUREC       
Nate Fisher Idaho Office of Species 

Conservation (IOSC) 
    • 

Neil Coenen Governor's Natural Resource 
Office 

      

Paula Burgess BLM       
Randy Fisher PSMFC       
Richard Kang NMFS •   • 
Robin Schrock USGS       
Russ Darr WA DOE     • 
Sharon Perkins PSMFC       
Shaun McKinney USFS - NRIS Water       
Stan Allen PSMFC     • 
Steve Gordon BPA •   • 
Susan Laverty Defenders of Wildlife       
Tana Klum 13 Tribal Caucus/CBFWA       
Tom Herrett USGS     • 
Tom O'Neil Northwest Habitat Institute •     
Tom Pansky BPA (GIS Group)     • 
Tony Nigro ODFW       
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APPENDIX M.  WWW SEARCH RESULTS 
 
Search 1 
 

The key words selected for the first query were broad, generic ones.  The idea was to 

pick words that the average citizen would probably use first when trying to find out some 

basic facts about the Columbia River and its environmental concerns and salmon 

related activities.  The key words consisted of the following: 

• Columbia River 

• Columbia River Basin 

• Columbia River Restoration 

• Columbia River Basin Restoration 

• Columbia River Watershed 

• Columbia River environmental problems 

• Columbia River water 

• Columbia River problems 

• Columbia River salmon 

• Columbia River hatcheries. 

 

These searches were conducted using standard Internet search engines.  The first ten 

returns were examined to determine:  if any one of the key agencies were among them; 

which agencies were returned most frequently; and if different key word searches 

consistently returned the same site or entity.  Members of the PT provided a list of the 

agencies within the Basin that they would expect to find when conducting these 

searches.  SAIC expanded this list by adding several additional regional data centers 

that house data for the Basin: 

• Bonneville Power Administration (BPA) 

• Columbia Basin Fish and Wildlife Authority (CBFWA) 

• Columbia River Intertribal Fish Commission (CRITFC) 

• Defenders of Wildlife 
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• Columbia Basin Research Group Data Access in Real Time (DART) 

• U.S. Environmental Protection Agency (EPA) 

• Fish Passage Center (FPC) 

• Idaho Department of Fish and Game 

• Montana Department of Fish and Wildlife 

• National Marine Fisheries Service (NMFS) 

• Northwest Power Planning Council (NWPPC) 

• National Resources Conservation Service (NRCS) 

• Northwest Fisheries Science Center (NWFSC) 

• Oregon Department of Fish and Wildlife 

• Oregon Watersheds Enhancement Board (OWEB) 

• Pacific Rivers Council 

• Regional Ecosystem Office (REO) 

• StreamNet 

• The Nature Conservancy (TNC) 

• Upper Columbia United Tribes 

• US Army Corps of Engineers (USACE) 

• US Bureau of Reclamation (BUREC) 

• US Bureau of Land Management (BLM) 

• US Forest Service (USFS) 

• US Fish and Wildlife Service (USFWS) 

• US Geological Survey (USGS) 

• Washington Department of Fish and Wildlife 

• Washington Salmon Recovery Boards 

• Willamette Initiative 

 

The findings from the first search included: 

• Sites presented an agency or program-specific view and did not provide context 

for the overall Columbia Basin restoration effort and how all of the individual 

pieces fit together. 
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• Due to this lack of context, and/or a single site that presented the comprehensive 

Columbia Basin restoration approach, search results seemed piecemeal and 

hard to understand in the big picture. 

• No single site or agency was consistently returned for all searches conducted. 

• About half of the first ten hits were one of the key agencies.  The other results 

ranged from citizen activist organizations to newsletters. 

• Most of the first ten hits seemed to contain relevant data even if they weren’t one 

of the key agencies.  That is, to an average citizen, there appeared to be many 

good sites to choose from within the first ten hits. 

• The USACE site was the site most commonly returned (six or seven returns total 

– depending on the search engine used – for all key word searches). 

• Frequently, the result returned was not a main page that could be searched or 

one that provided an overview of the agency.  Rather it was a page from within 

the site and, as such, out of context. 

• Of the data centers in the basin, the Interior Columbia Basin Ecosystem 

Management Project (ICBEMP), FPC and Data Access in Real Time (DART) 

were only found a few times.  StreamNet was not one of the first ten hits for the 

first search.  This result is not that unexpected, though, since the data centers 

manage data and the first search used broad terms. 

 

In summary, the results from the first search showed that if an average citizen searched 

the web, they would quickly realize that there are numerous agencies within the Basin 

that are, in some capacity, doing work within the Basin.  Arguably, from the viewpoint of 

a citizen seeking information, the amount of information on the Internet about the 

Columbia River Basin could seem overwhelming.  That is, it would seem difficult to find 

a good starting point.  Many of the web sites seemed to be singularly focused in their 

purpose.  That is, the agency (be it a government entity or nonprofit) had a specific role 

in restoration efforts and this was the focus of their web page.  Though all agencies – 

government and nonprofit – are focused on restoration efforts, there is a difference 

between their approaches and the type of information they portray. 
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This is in the appendix now.  Please refer to Tables 1 and 2 for a summary of the results 

from the first search.  For every “hit” generated within the top 10 search results, an “x” is 

listed.  In cases where a home page or other major information source was returned, a 

capital “X” is listed. 

 

Search 2 
  
Members of the PT provided a list of key words that should be used to conduct the 

second set of searches.  These key words were more specific to the issues of concern 

in the Columbia River Basin.  These are words that an informed citizen or a resource 

manager might use and consisted of the following: 

• Columbia River Power Systems Biological Opinion 

• Columbia River Farm Bill 

• Columbia River Salmon Recovery Plans 

• Columbia River Technical Recovery Team 

• Columbia River TMDL 

• Columbia River data 

• Columbia River databases 

• Columbia River data management 

• Columbia River Regional Planning 

• Columbia River Subbasin Planning 

• Columbia River Fish and Wildlife Program 
 
Again, these searches were conducted using standard Internet search engines, and the 

first ten hits were assessed with the same criteria used to assess the first search.  The 

same key agencies were used.  A summary of results of the second search can be 

found in Tables 3 and 4. 

 

Findings included: 

• No single site or agency was consistently returned for all searches conducted. 



 137

• The USACE and the NWFSC were the two sites that were most commonly found 

in the first ten results. 

• The data centers StreamNet, FPC and DART were among the first ten results 

only a few times.  

• Many of the first ten hits were one of the key agencies.  This differed from the 

first search where about half of the first ten hits were key agencies.  This result is 

not unexpected since the key words deal with issues being addressed by many 

of the key agencies. 

 

Add this to the summaries. What was clear from both searches was that no single entity 

or site stood out as being ‘the site’ for information about the Columbia River Basin.  

Though many of the agency’s websites are very well maintained, they are specific to the 

needs and mission of the agency. 

 

To ascertain the ability to find high quality and truly relevant information available on the 

World Wide Web, a third search was conducted.  SAIC, with the input of members of 

the PT, developed a list of several questions that a citizen, resource manager or 

researcher within the Columbia River Basin may try to answer.  The questions included: 

• What’s the difference between wild salmon versus hatchery salmon and why are 

people so concerned about the difference? 

• How many fish were released from hatcheries and at what locations in 1990 and 

2000? 

• What was the ratio of wild salmon caught to hatchery salmon caught in 1990 and 

2000? 

• How much money was spent on salmon recovery efforts in the Middle Fork of the 

Snake River? 

• How has gas saturation altered juvenile salmon survival in the Columbia River 

Basin? 

 

No more than one to two hours of searching the WWW per question was conducted.  

The goal of the exercise was not necessarily to find the answer, but to determine the 
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potential level of effort to find the answer, if the answer could be found on the Internet, 

and the type of information found.  That is, was the Internet a good source for finding 

the answers to research questions about the Columbia River Basin? 

 

Questions and Results of Searches 
 

What’s the difference between wild salmon versus hatchery salmon and why are 

people so concerned about the difference? 

 

This question was thought to be one that would be of interest to the average citizen.  

Searches on combinations of the key words ‘salmon’, ‘wild’, ‘Columbia River Basin’, and 

‘controversy’ yielded many relevant results.  Results ranged from the Pacific Coast 

Federation of Fishermen’s Association to the NWPPC to nonprofit environmental 

groups.  A quick review of the web results indicated that there were many agencies and 

organizations concerned about the salmon industry in the Columbia River Basin and 

they had strong positions regarding the issue.  The results indicate that a citizen 

interested in knowing more about the issue would have a wide array of sources of 

information to choose from, although not a single source that consolidated information, 

presenting an objective overall view. 

 

The information found was considered to be both useful and relevant in that they 

discussed the differences between wild salmon versus hatchery salmon and why there 

was concern to save the wild salmon.  However, what was also clear was that there 

were very strong opinions and not a strong consensus on how this would best be 

accomplished.  The level of confidence that the user would have in the results found 

would be contingent on how they felt about and perceived the agency that was 

providing the information. 
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How many fish were released from hatcheries and at what locations in 1990 and 

2000? 

 

The answer to this question was readily found by querying the web using the keywords 

‘hatchery releases’ and ‘Columbia River Basin’.  The first hit was the University of 

Washington DART website which contains data from the FPC.  The data were available 

by species via DART.  Since the site clearly states the data are from the FPC and 

provides a link to the Center, the user was also able to quickly go to the originator of the 

data.  The results indicate that high quality information regarding fish releases is readily 

available via the Internet. 

 

What was the ratio of wild salmon caught to hatchery salmon caught in 1990 and 

2000? 

 

This question was thought to be of interest to resources managers.  The answer to this 

question was not readily found and required much more in-depth searching and 

reviewing.  A preliminary search on a combination of key words including:  ‘wild salmon’, 

‘salmon’, ‘harvest’, and the ‘Columbia River’ yielded results that looked promising, but 

were ultimately unfulfilling. 

 

The researcher came across several websites including:  the National Oceanic and 

Atmospheric Administration’s (NOAA) NWFSC, the Federal Caucus, and the PSMFC 

website which all seemed like good possibilities.  But the answer was not found with 

further searching on these web pages.  The researcher followed links attempting to 

hone in on the answer, but found limited results, none providing clear answers to the 

question. 

 

How much money was spent on salmon recovery efforts in the Middle Fork of the 

Snake River? 
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This question was thought to be one of interest to a resources manager.  A combination 

of key words including ‘salmon recovery’, ‘funding’, ‘Snake River’, and ‘Middle Fork 

Snake River’ were used to find the answer to this question.  Again, several sites 

seemed promising including the Salmon Recovery Board, the Idaho Department of Fish 

and Game and the NMFS, but the answer was not found in the two-hour search time 

limit.  In general though, when searching, there was not much information found on 

budgets or funding issues. 

 

How has gas saturation altered juvenile salmon survival in the Columbia River 

Basin? 

 

Searches using the key words ‘gas saturation’ and ‘salmon’ yielded relevant results 

immediately from the USACE and the NWFSC.  A cursory review of the results 

indicated that gas saturation and its potential impact on juvenile salmon survival is a 

concern within the Basin and that the EPA has established dissolved gas criterion for 

the protection of freshwater aquatic life.  The Portland District of the USACE’s web site 

had a short summary of the Corps’ Dissolved Gas Abatement program, which provided 

a good short synopsis of the issue. 

 

Summary of Findings 
 

The overarching goal of the searches was to find the answer to the question:  Where 

can one go to find information about the Columbia River Basin and restoration efforts?  

The answer was that it depends on the type of information you want to find. 

 

What was very clear from the searches was that there are many entities within the 

Basin that have dedicated many resources towards restoration efforts – lack of data 

was not a concern.  But, depending on the type of information one was looking for, one 

would encounter a different entity.  The connections among these agencies – if there 

are any – were not readily identifiable.  Also not clearly identifiable was how each 

agency’s work fit into the overall picture of Columbia Basin restoration efforts.  That is, 
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the information seemed fragmented.  In summary, the Basin seems “data rich” but 

“information poor.”  There is not one place to go for a Basinwide picture and context 

setting. 

 

The data centers all contain high quality and relevant data, but frequently these data 

centers were not found during the searches.  And, many of the data centers are not 

really ‘public-friendly’ (details of a preliminary review of the data centers is discussed 

later in this section).  That is, they provide high quality data that is relevant to a 

resources manager, not necessarily the public. 

 

Providing information to the public is an integral process of any restoration effort since 

the need to obtain ‘buy-in’ from stakeholders is essential.  And, the amount of citizen 

activist organizations in the Basin demonstrates how interested the public is in knowing 

about restoration efforts as well as how much they want to be involved in these efforts.   

In summary, what was clear was that there was no single source of information – 

particularly a source that expressed their data in terms that would be accessible and 

understandable to the public – was consistently found during the searches. 

 

In contrast, when the same broad, generic key words that were used in the first search 

(substituting ‘air quality’ for hatcheries and ‘water quality’ for ‘salmon’ for obvious 

reasons) were used to conduct a search substituting ‘Chesapeake Bay’ for ‘Columbia 

River’ the Chesapeake Information Management System (CIMS) site was one of the 

first ten hits for all searches.  Frequently, CIMS was the first or second result returned.   

 

In conclusion, the results of the web-based searching demonstrate the need to develop 

a single entity that could provide a gateway to environmental data and information for 

the Columbia River Basin that contains information applicable to all stakeholders within 

the Basin. 
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Table 1.  Search 1 Results (Using Search Engine #1) 
 

 CR 
CR 

Basin 
CR 

Restoration
CR Basin 

Restoration
CR 

Watershed

CR 
Environmental 

Problems 
CR 

Water
CR 

Problems
CR 

Salmon
CR 

Hatcheries
NMFS                 X xx 
Corps   Xxx         Xx   X   
BPA                   x 
NPPC                     
NWFSC                     
USFS X                   
USFWS                   Xx 
US Bureau of 
Reclamation 

                    

EPA                     
CRITFC X                   
CBFWA       X             
OR Department 
of Fish and 
Wildlife 

                    

WA 
Department of 
Fish and 
Wildlife 

                X   

NRCS                     
USGS   xx         Xx       
Bureau of Land 
Management 

  X   Xx             

Washington 
Salmon 
Recovery 
Board 

                    

StreamNet                     
Columbia 
Basin 
Research 
Group (DART) 

X Xx             Xx   
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 CR 
CR 

Basin 
CR 

Restoration
CR Basin 

Restoration
CR 

Watershed

CR 
Environmental 

Problems 
CR 

Water
CR 

Problems
CR 

Salmon
CR 

Hatcheries
FPC                 X   
ICBEMP   Xx   X             
Idaho Department of Fish and Game, Montana Department of Fish and Wildlife, Upper Columbia United Tribes, Pacific Rivers Council, Willamette Initiative, 
Oregon Watersheds Enhancement Board, The Nature Conservancy, Defenders of Wildlife, and Regional Ecosystem Office were not found in the first ten results. 
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Table 2.  Search 1 Results (Using Search Engine #2) 
 

 CR 
CR 

Basin 
CR 

Restoration
CR Basin 

Restoration
CR 

Watershed

CR 
Environmental 

Problems 
CR 

Water
CR 

Problems
CR 

Salmon
CR 

Hatcheries
NMFS   X             x   
Corps   Xxx         Xx   X   
BPA     Xx X x       x   
NPPC       xx           Xx 
NWFSC       x             
USFS X                   
USFWS     X             Xxx 
US Bureau of 
Reclamation 

                    

EPA                     
CRITFC X                   
CBFWA     Xx               
OR Department 
of Fish and 
Wildlife 

X               X   

WA 
Department of 
Fish and 
Wildlife 

                    

NRCS                     
USGS   X                 
Bureau of Land 
Management 

  X   X             

StreamNet                     
Columbia 
Basin 
Research 
Group (DART) 

  X           Xx     

FPC X           X X X   
ICBEMP             X       
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 CR 
CR 

Basin 
CR 

Restoration
CR Basin 

Restoration
CR 

Watershed

CR 
Environmental 

Problems 
CR 

Water
CR 

Problems
CR 

Salmon
CR 

Hatcheries
Washington 
Salmon 
Recovery 
Board 

                  x 

Idaho Department of Fish and Game, Montana Department of Fish and Wildlife, Upper Columbia United Tribes, Pacific Rivers Council, Willamette Initiative, 
Oregon Watersheds Enhancement Board, The Nature Conservancy, Defenders of Wildlife, and Regional Ecosystem Office were not found in the first ten results. 
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Table 3.  Search 2 Results (Using Search Engine #1) 
 

  

CR Power 
Systems 

BiOp 

CR 
Farm 
Bill 

CR Salmon 
Recovery 

Plans 

CR 
Technical 
Recovery 

Team  
CR 

TMDL
CR 

Data

CR 
Data

bases

CR 
Data 

Mgmt. 

CR 
Regional 
Planning

CR 
Subbasin 
Planning

CR Fish & 
Wildlife 
Program

Pacific 
NW 
Data 

Mgmt. 

Pacific 
NW 
Data 

NMFS     x xx                   
Corps Xx     x x x   X xx         
BPA xxx   x x             xx     
NPPC xx             x X Xxxx Xx     
NWFSC     X xxxx                   
USFS                           
USFWS   x   xx     X             
US Bureau of 
Reclamation 

                      x   

EPA x       xxx x X           x 
CRITFC                           
CBFWA                   Xx Xx     
OR 
Department of 
Fish and 
Wildlife 

                    X     

WA 
Department of 
Fish and 
Wildlife 

                          

NRCS                           
USGS           xx X             
Bureau of 
Land 
Management 

                          

StreamNet                         x 
Columbia 
Basin 
Research 
Group (DART) 

          Xx X             
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CR Power 
Systems 

BiOp 

CR 
Farm 
Bill 

CR Salmon 
Recovery 

Plans 

CR 
Technical 
Recovery 

Team  
CR 

TMDL
CR 

Data

CR 
Data

bases

CR 
Data 

Mgmt. 

CR 
Regional 
Planning

CR 
Subbasin 
Planning

CR Fish & 
Wildlife 
Program

Pacific 
NW 
Data 

Mgmt. 

Pacific 
NW 
Data 

FPC           X               
ICBEMP                           
Idaho Department of Fish and Game, Montana Department of Fish and Wildlife, Upper Columbia United Tribes, Pacific Rivers Council, Willamette 
Initiative, Oregon Watersheds Enhancement Board Washington Salmon Recovery Board, The Nature Conservancy, Defenders of Wildlife, and 
Regional Ecosystem Office were not found in the first ten results. 
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Table 4.  Search 2 Results (Using Search Engine #2) 
 

  

CR Power 
Systems 

Biological 
Opinion 

CR 
Farm 
Bill 

CR Salmon
Recovery 

Plans 

CR 
Technical 
Recovery 

Team  
CR 

TMDL
CR 

Data

CR 
Data

bases 

CR 
Data 

Mgmt. 

CR 
Regional 
Planning

CR 
Subbasin 
Planning

CR Fish & 
Wildlife 
Program

Pacific 
NW 
Data 

Mgmt.

Pacific 
NW 
Data 

NMFS       xx x                 
Corps       x   xx   Xxx     X     
BPA                     x     
NPPC                 X   xxx     
NWFSC       Xxxx       Xx Xx   X x   
USFS             x             
USFWS   x   x           X       
US Bureau of 
Reclamation 

                      x x 

EPA         Xxxx   Xx         x   
CRITFC                           
CBFWA                 X x X     
OR Department 
of Fish and 
Wildlife 

                          

WA 
Department of 
Fish and 
Wildlife 

                          

NRCS                           
USGS             X         Xx Xx 
Bureau of Land 
Management 

                      xx   

StreamNet           X         X     
Columbia 
Basin 
Research 
Group (DART) 

          X Xx X           

FPC           X               
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CR Power 
Systems 

Biological 
Opinion 

CR 
Farm 
Bill 

CR Salmon
Recovery 

Plans 

CR 
Technical 
Recovery 

Team  
CR 

TMDL
CR 

Data

CR 
Data

bases 

CR 
Data 

Mgmt. 

CR 
Regional 
Planning

CR 
Subbasin 
Planning

CR Fish & 
Wildlife 
Program

Pacific 
NW 
Data 

Mgmt.

Pacific 
NW 
Data 

ICBEMP           X x X           
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APPENDIX N.  DATA CENTER EVALUATION RESULTS 
 

Review of Specific Data Systems 

 

Data System Columbia River DART (Data Access in Real Time) 

URL http://www.cbr.washington.edu/dart/dart.html 
Managing Entity Columbia Basin Research (CBR), School of Aquatic and 

Fishery Sciences, University of Washington.   
Overview DART was developed to be an interactive data resource 

designed for research and management purposes relating to 
the Columbia Basin salmon populations and river environment. 
CBR compiles data from a variety of agencies (USACE, 
PSMFC, FPC, NWS, and others) into a single online database. 
Information includes fish passage data; PIT Tag data; River, 
Climate and Ocean Data; and Code Wire Tag Data.  
 
DART is a second-tier database.  

Data Standards for 
Collection, Storage 
and Reporting  

As a second-tier database, DART does not collect original data. 
It does compile and report the data in standard format. 

Metadata Metadata for the data sets were not found. Instead, links to the 
data originator’s websites were provided.  

Data Dictionary Yes.  Clicking on a ling from the main page to a certain type of 
data (e.g., adult passage, hatchery releases, etc.) leads to a 
query page.  A “definitions” button is available, and links to a 
data dictionary for each database. 

Documentation Descriptions of DART are provided on the website. Detailed 
documents describing the system for review or download were 
not found.  

QA/QC standards Not listed. Reviewed assumed QA/QC standards for data would 
be found on data originator’s website.  However, a disclaimer is 
posted for each data set (and subset) queried. 

IM Group  CBR is a joint effort of scientific research projects through the 
School of Aquatic and Fishery Sciences at the University of 
Washington and as such, functions as a sort of information 
management group itself. That is, CBR investigates issues 
surrounding salmon biology in the Columbia and Snake River 
basins and functions as a secondary database site, providing 
data and tools to analyze salmon issues in Columbia Basin. 

IM Point of Contact For questions about DART, the user is referred to: 
 
DART Coordinator,  
cvh@cbr.washington.edu. 
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Data System Columbia River DART (Data Access in Real Time) 

Columbia Basin Research, 
School of Aquatic & Fishery Sciences, 
University of Washington 
 
Reviewer emailed them a question and received an answer 
within twenty-four hours. 

Search Capabilities DART is an online database developed specifically to be 
queried by resource managers and researchers. It is a menu-
driven system. Some data types can be searched by basin.  

Can you download 
data?  

Data outputs can be saved as text files which can be imported 
into spreadsheet applications.   

Audience DART is designed for use by a researcher or data manager. 
CB Restoration 
Effort Role?  

CBR identifies itself as a joint effort of scientific research 
projects.  

Public Education No. The system was designed for researchers and resource 
managers.  

Cost Information No. 
Effectiveness Analysis tools are available, which can be used to gauge the 

effectiveness of the data.  However, it doesn’t reference any 
specific projects or goals in terms of their progress or 
effectiveness. 

Utility as a 
Decision-making 
Tool 

The system has a multitude of data that can be used for 
decision-making purposes.  However, the database 
documentation does not specify that it is used for this purpose. 

Relation of Data to 
Basin Activities and 
Goals 

The database web site does not particularly discuss its relation 
to other initiatives.  It does link to the sites of its contributing 
agencies.  It is assumed that more information about the 
purpose and relatedness of their individual data sets to Basin 
initiatives. 

System 
Architecture 

The system appears to be centralized.  There is nothing to 
document this, but the database does not link to other sites 
where the individual databases are housed.  It instead acts as a 
receptor database for information from these other databases.  
Data is incorporated daily from 5:30 to 8:30 a.m., as well as 
during several updates throughout the day. 

Comments System is user-friendly and obviously developed for research 
managers interested in downloading very specific data types. A 
help function is available to guide the user through developing a 
query and saving output files.  

 
Data System Passive Integrated Transponder (PIT) Tag Information 

Systems (PTAGIS) 
URL http://www.psmfc.org/pittag/ 
Managing Entity PSMFC PIT Tag Operations Center (PTOC) in Gladstone, OR 
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Data System Passive Integrated Transponder (PIT) Tag Information 
Systems (PTAGIS) 

Overview PTAGIS houses data related to PIT tag labeling (PIT tag 
number, tagging location, tagging organization, species, run, 
weight, length, wild or hatchery type, marks and general health) 
and subsequent tracking information (when the fish passes 
through one of the five permanent tracking sites in the Columbia 
River Basin.) 

Data Standards for 
Collection, Storage 
and Reporting  

Yes.  It is available under the “Software and Documentation” 
link from the main page. 

Data Dictionary Yes. Available online. 
Metadata Yes.  It is available under the “Data and Reports” link from the 

main page. 
Documentation Extensive documentation concerning PTAGIS, PIT tag 

technology, the steering committee is available online.  
QA/QC standards Yes.  
IM Group  Yes. 
IM Point of Contact Carter Stein 

(503) 650-5400 
(503) 650-5426 (Fax) 
carters@pittag.org 

Search Capabilities Menu driven system to query by location, date or PIT tag. 
Can you download 
data  

Query output files can be saved as txt or html files. 

Audience Data researchers and managers. 
CB Restoration 
Effort Role? 

No. 

Public Education No. A brief overview of the history and technology of the PIT tag 
is provided.  

Cost No. 
Effectiveness There are some analyses of the data available, but not relating 

back to any specific initiatives or goals. 
Utility as a 
Decision-making 
Tool 

This system is good for researchers and managers.  However, 
as mentioned above, it is not related to any specific initiatives or 
goals.  It does provide a multitude of data that could be useful 
to many Basin initiatives. 

Relation of the Data 
to Basin Activities 
and Goals 

As mentioned above, the system doesn’t relate to other Basin 
activities and goals. 

System 
Architecture 

The system appears to be centralized, but there is no 
documentation to confirm this. 

Comments Database has standard collection, storage, and reporting 
procedures, metadata and is well documented. A Steering 
Committee provides oversight and annual reviews of system 
and documentation.  Well-managed system.  
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Data System StreamNet 
URL www.streamnet.org 
Managing Entity PSMFC 
Overview The StreamNet Project consolidates, standardizes and 

distributes fisheries related information from across the 
Columbia Basin. It is a cooperative venture of the Pacific 
Northwest's fish and wildlife agencies and provides data and 
data services in support of the region's Fish and Wildlife 
Program and other efforts to manage and restore the region's 
aquatic resources. It focuses on historical and current 
information related to fish abundance and fish habitat. 

Data Standards for 
Collection, Storage 
and Reporting 

StreamNet is a data compilation, standardization and 
dissemination project and has no direct role in data collection in 
the field.  Policies on field data collection are the sole 
responsibility of the management agencies responsible for 
collecting the data. All data submitted to StreamNet are 
obtained voluntarily from the responsible agency and therefore, 
they have no policy or authority that requires the collecting 
agency to report data to StreamNet or anyone else. 
 
Data acquired from agencies for inclusion in StreamNet are 
standardized into consistent formats. Data standards are 
defined in the StreamNet Data Exchange Format (DEF) 
document, which defines the data, formats, codes, etc. of all 
data to be 'exchanged' or submitted to the regional StreamNet 
database.  The original data, however, as collected by agencies 
in the basin, may or may not conform to data standards, 
depending on policy or approach of the individual agencies.  
Many of the agencies do not have defined data standards.  The 
StreamNet DEF is available on the StreamNet web site 
www.streamnet.org at 
http://www.streamnet.org/onlinedata/data_develop.html 

Data Dictionary Yes. Available under 'StreamNet Data Dictionary Help' at 
http://www.streamnet.org/online_data.html 

Metadata All GIS data conform to FGDC metadata standards.  All data 
are tied to reference documents.  The completeness of 
metadata type information is dependent on the original agency 
collecting the data. StreamNet does not have a formal metadata 
policy, but attempts to provide metadata to the degree possible.  

Documentation References are provided for all data in StreamNet.  
QA/QC standards Yes.  
IM Group  The StreamNet Project is an Information Management Project.  

A directory of personnel is available under the “Contact Us” link 
on the main page. 

IM Point of Contact Bill Kinney, StreamNet Database Manager, 
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Data System StreamNet 
bill_kinney@psmfc.org 

Search Capabilities Searches can be conducted by standard queries (menu driven) 
or by an interactive map. The StreamNet library can be 
searched by key words and houses ‘possibly the largest 
collection of agency (gray) literature related to fish and wildlife 
in the Columbia Basin.  

Can you download 
data? 

One can search and download subsets of data or the database 
in its entirety. 

Audience Researchers and resource managers. The system provides 
“data that are directly applicable to regional policy, planning, 
management and research”  

CB Restoration 
Effort Role?  

No. StreamNet provides an overview of StreamNet, its mission 
and services, but the reviewer was unable to find a description 
of the importance of StreamNet in CB restoration efforts. 

Public Education Yes. There is a separate section dedicated to public education 
including a section designed for children. However, the 
information provided (for adults) appears to be basically a 
dictionary of fish species, terms and fact sheets about fish.  

Cost The web site mentions that StreamNet is mainly funded by the 
Bonneville Power Administration (BPA).  Other organizations 
provide funding for specific components.  However, no specific 
cost information is included. 

Effectiveness No information. 
Utility as a 
Decision-making 
Tool 

Nothing in the documentation relates the data back to a specific 
goal or initiative.  However, it provides a lot of data in one 
comprehensive site.  In that sense, it’s useful. 

Relation of Data to 
Basin Activities and 
Goals 

The StreamNet site clearly states its mission, but doesn’t relate 
to Basin goals or initiatives. 

System 
Architecture 

Not documented. 

Comments StreamNet is a comprehensive well-documented and well-
maintained system with extensive searching and mapping 
capabilities. Nine different agencies contribute data to 
StreamNet.  
 
The library catalog states that it is “possibly the largest 
collection of agency (gray) literature related to fish and wildlife” 
in the basin.  If one finds a document of interest, one can 
contact the library via email to obtain a copy of the document.  
 
But the system does not seem to be very ‘public-friendly’ 
Though there is a public education page, the emphasis of the 
system is obviously on the fish data contained in the system. 
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Data System Fish Passage Center (FPC) 
URL www.fpc.org 
Managing Entity NWPPC Fish and Wildlife Program 
Overview The Fish Passage Center (FPC) provides current and historic 

data on salmon and steelhead passage in the main stem Snake 
and Columbia river basins. Data from the Smolt Monitoring 
Program (SMP) are intended to provide the information basis 
for federal, state and tribal recommendations for fish passage in 
the Federal Columbia River Hydro-electric System.  In addition 
to real-time access to SMP data, the FPC provides data about 
river conditions, hatchery releases, smolt migration, and adult 
returns.  All data are accessible via the FPC’s web page.  

Data Standards for 
Collection, Storage 
and Reporting 

Methods, procedures, protocols and data collection standards 
are documented in the annual FPC reports which are available 
online in PDF format.   

Data Dictionary Not found on the website.  
Metadata FGDC/NBII metadata and other simplified metadata.  
Documentation Annual FPC reports provide full documentation and metadata 

are available as well.  
QA/QC standards Yes. Refer to annual FPC reports for details.  
IM Group  FPC is basically an information/data management group itself.  

A personnel directory is available under the “FPC Staff” link 
from the main page. 

IM Point of Contact Michel DeHart 
Fish Passage Manager 
(503) 230-4288 
mdehart@fpc.org 

Search Capabilities Map based and menu-driven queries. Key word search not 
available.  

Can you download 
data?  

Query results can be saved as a txt file and opened with a 
spreadsheet application.  

Audience Researchers and resource managers. 
CB Restoration 
Effort Role?  

No.  

Public Education No. A brief overview of the FPC is provided.  
Cost Not documented. 
Effectiveness Some discussion in the FPC Annual Reports. 
Utility as a 
Decision-making 
Tool 

The data collected in this database is used for the Smolt 
Monitoring Program (SMP) and to determine spill, flow and fish 
facilities operations.  It has well-defined goals and utility. 

Relation of Data to 
Basin Activities and 
Goals 

As mentioned above, the documentation clearly states the 
goals and initiatives that this data collection effort supports. 

System 
Architecture 

Not documented. 

Comments Database is well documented and well maintained. Data are of 
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Data System Fish Passage Center (FPC) 
high quality and are used by other entities. Data are for 
resource managers and researchers – not really applicable to 
the general public.  

 
Data System Interior Columbia Basin Ecosystem Management Project 

(ICBEMP) 
URL www.icbemp.gov 
Managing Entity USDA Forest Service and USDI Bureau of Land Management, 

Interior Columbia Basin Ecosystem Management Project. 
Overview ICBEMP was implemented to "develop a scientifically sound 

and ecosystem-based strategy for management of eastside 
forests.” Data and documents that were collected or developed 
during this effort are available online. ICBEMP has an extensive 
spatial data library – over 300 GIS data layers or themes 
(ranging from aquatic to cultural to vegetation) were compiled or 
created. The data compiled includes spatial layers, and tabular 
data, which may link to spatial layers. The focus of the data 
development effort was to gather data that were captured in a 
consistent manner and mapped continuously across the Basin.  

Data Standards for 
Collection, Storage 
and Reporting  

Yes.  Details on the collection/compilation process as well as 
documents produced in support of the effort are available 
online.   

Data Dictionary A list of acronyms is available online.  
Metadata Yes. FGDC standard. 
SOP for Data 
Collection 

Yes. Details available on line.  

SOP for Data 
Reporting 

Yes. Details available on line.  

Documentation Yes.  Descriptions of the data collection process as well as the 
documents produced in support of the effort are available 
online.  

QA/QC standards Not explicitly identified on the website, but it is assumed they 
would be detailed in the supporting documentation that 
discusses collection and processing of data collected.  

IM Group  Not identified. 
IM Point of Contact There are several contact names identified on the website.  
Search Capabilities  No. Rather the site guides one through the information and data 

that are available. The site is well organized and does provide a 
good overview of the type of data that are available.  

Can you download 
data? 

Several documents are available for download. The website 
states that data are available for download, but elsewhere 
states that it is temporarily not available to non-FS and non-
BLM parties at this time. CD ROMs of the data can be ordered 
for a fee. A contact name and email address are provided.  

Audience Researchers and to some extent, the public. The final 
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Data System Interior Columbia Basin Ecosystem Management Project 
(ICBEMP) 
documents that contain a summary of findings would be of 
interest to the public and they are available online.  

CB Restoration 
Effort Role?  

ICBEMP was implemented specifically to determine a strategy 
to manage the eastside forests. In as much as managing 
resources is considered a restoration effort, then ICBEMP’s role 
is defined.  

Public Education ICBEMP was a joint effort of two federal agencies. The website 
does provide a decent overview of the projects goals, efforts 
and why it was implemented.  In addition, information about 
public meetings and comment opportunities on Environmental 
Impact Statements (EIS) is posted. 

Cost Not documented. 
Effectiveness The website contains links to EIS and subbasin review sections, 

which contain some effectiveness information. 
Utility as a 
Decision-making 
Tool 

This system is being used to develop and implement an EIS. 

Relation of Data to 
Basin Activities and 
Goals 

The web site clearly states that the system is used for EIS and 
Forest Management initiatives. 

System 
Architecture 

Not documented. 

Comments Data were collected in a consistent, well-documented manner 
with quality assurance standards.  The project contains a good 
deal of spatial data for the eastside of the Columbia River 
Basin.   
 
The site also contains a downloadable (Procite or tab delimited 
file) database describing 117 peer-reviewed manuscripts 
published by the ICBEMP Science Team. 

  
Data System Interactive Biodiversity Information System (IBIS) 
URL http://www.nwhi.org/ibis/home/ibis.asp 
Managing Entity Northwest Habitat Institute 
Overview IBIS is an informational resource being developed to promote 

the conservation of Northwest fish, wildlife, and their habitats 
through education and the distribution of timely, peer-reviewed 
scientific data. IBIS contains extensive information about Pacific 
Northwest fish, wildlife, and their habitats. IBIS attempts to 
reveal and analyze the relationships among these species and 
their habitats. 
 
The IBIS web site is in the early stages of development, 
however, NHI staff, with the support of many project partners, 
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Data System Interactive Biodiversity Information System (IBIS) 
have been developing the data for over five years. IBIS will 
eventually include species range maps, wildlife-habitat maps, 
extensive species-habitat data queries, and interactive wildlife-
habitat mapping applications allowing dynamic spatial queries. 
 
The focus of the mapping applications will be to relate IBIS 
database data with GIS data sets, including NHI's wildlife-
habitat and species range GIS data 

Comments The database is currently under development, so a full review 
of the database was not possible. Currently, it houses species 
information, which are organized by state and county. Each 
species is linked to full descriptions of the habitats in which it 
could reside.  The preliminary system is easy to use and well 
designed from an aesthetic point of view. That is, the system 
seems user-friendly.  
 
When fully operational, the system will support subbasin 
planning and the Lewis and Clark Interactive Species 
Application, which is an interactive mapping tool.  The public 
outreach aspect of the system seems to be very strong. 

 
Data System  Coded-Wire Tag Retrieval and Analysis System (CRAS) 
URL http://www.nwifc.wa.gov/enhance/cras.asp 
Managing Entity Northwest Indian Fisheries Commission (NWIFC) 
Overview CRAS was developed by NWIFC to facilitate the access and 

analysis of coastwide salmon release and recovery information. 
It contains information on salmon released between 1958 and 
2000 by all agencies in Alaska, British Columbia, Washington, 
Oregon, Idaho and California. Coded-wire-tag (CWT) recovery 
information for chinook and coho salmon from the early 1970's 
to 1999 is also available. CRAS recovery reports include: 

• Recovery Distribution - find out where a tag code, or 
group of tag codes, was recovered (by age and fishery, 
and in what numbers).  

• Fishery Recovery - determine what tag codes were 
recovered in specific fisheries during user-specified time 
periods  

• Freshwater Recovery - retrieve information on all 
freshwater recovery locations and fisheries for a tag 
code. 

Data Standards for 
Collection, Storage 
and Reporting 

See “Comments” below. 

Data Dictionary See “Comments” below. 
Metadata See “Comments” below. 
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Data System  Coded-Wire Tag Retrieval and Analysis System (CRAS) 
Documentation See “Comments” below. 
QA/QC standards See “Comments” below. 
IM Group  Not specified. 
IM Point of Contact Not specified.  However, the following contact information is 

given: 
 
contact@nwifc.org 
(360) 438-1180 
(360) 753-8659 (Fax) 

Search Capabilities  A search function is available on the main page. 
Can you download 
data?  

See “Comments” below 

Audience See “Comments” below. 
CB Restoration 
Effort Role?  

To collect salmon release and recovery information. 

Public Education See “Comments” below. 
Cost See “Comments” below. 
Effectiveness See “Comments” below. 
Utility as a 
Decision-making 
Tool 

See “Comments” below. 

Relation of Data to 
Basin Activities and 
Roles 

See “Comments” below. 

Architecture Not specified. 
Comments A plug-in is necessary to view and download the data.  

However, the reviewer was unable to download the plug-in.  As 
a result, much of the functionality of the system could not be 
reviewed or verified. 

 
Data System Ecosystem Diagnosis and Treatment (EDT) 
URL http://www.edthome.org/ 
Managing Entity Mobrand Biometrics for NWPPC. 

 
Overview EDT is a system for rating the quality, quantity, and diversity of 

habitat along a stream, relative to the needs of a focal species 
such as coho or chinook salmon. 

Data Standards for 
Collection, Storage 
and Reporting 

Not identified in the system. 

Data Dictionary Found within documents under “Documentation” link 
Metadata None found. 
Documentation Yes. There is extensive documentation about the system, how it 

works, and how it is to be used. 
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Data System Ecosystem Diagnosis and Treatment (EDT) 
QA/QC standards None found. 
IM Group Not specified. 
IM Point of Contact Brian Allee 

NWPPC 
(503) 222-5161 
ballee@nwppc.org 

Search Capabilities Search function on main page. 
Can you download 
data? 

No.  EDT will be a model for subbasin planning efforts. 

Audience Planners, decision-makers and scientists. 
CB Restoration 
Effort Role? 

Subbasin planning efforts. 

Public Education No. 
Cost None found. 
Effectiveness None found. 
Utility as a 
Decision-making 
Tool 

EDT is designed to be a decision-making tool.  However, it is 
not complete as of yet. 

Relation of Data to 
Basin Activities and 
Roles 

EDT will be used as a decision-making tool for subbasin 
planning efforts. 

Architecture The architecture of the proposed system is well documented. 
Comments There is extensive information about how the system is being 

designed, how the information will be used, how calculations are 
made, etc.  The model is currently under development.  There is 
no access to any data. 
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APPENDIX O.  INFORMATION INVENTORY FIELD 
DEFINITIONS 

Field Definition and Comment 
Title Name of data set. 
Data Contact Name of person to contact about the data. 
Contact Address Mailing address of contact person. 
Contact Phone Phone number of data contact. 
Contact Email Email of data contact. 
Originator Agency that created the data set. 
Publication Date Date report was published or the date the data set was last 

modified/updated.  Format is mm/dd/yyyy.  If only the month and 
year is known, the default is to the first day of the month. 

Update 
Frequency 

Identifies how often the data set is updated.  Format is mm/dd/yyyy. 

Data Size Size of data set in megabytes. 
Abstract Project description.  Data abstract if available. 
Purpose The reason for collecting the data. 
Data Date 
Range 

Range of dates covered by data.  Format is YYYY-YYYY, YYYY-
YYYY (e.g., 1965-1980,1985-2000). 

Data Type Identifies if the data are tabular, spatial, etc. 
Storage Format Software used to store data (e.g., Oracle, Access, dBase, MS 

Word, MS Excel, ESRI etc.). 
Access/reporting 
format 

Software used to access or report on the data such as C++, Java, 
ASP, Fortran, Visual Basic, JSP, SQL, Crystal Reports.  SAIC will 
populate this field when the information is readily available. 

Key Words Listing of key words or themes identified in the metadata. 
Data Processing Describes the amount of processing the data have undergone.  

Choices include: 
• Primary Data; 
• Derived Data; 
• Analyzed Data; 
• Summary reports; or 
• Research and Management reports. 

Data Location Identifies the FTP or internet address.  If there is no url listed, then it 
is assumed that the user should contact the data contact associated 
with the data to find out the data’s availability. 

Metadata Yes/No field to identify if metadata is available. 
Metadata 
Standard 

Identifies what metadata standard (e.g., FDGC or NBII) the data set 
complies with. 

Meta data tool Identifies what metadata tool was used to develop metadata.  SAIC 
will populate this field when the information is readily available. 

Comments Identify any noteworthy comments specific to the data set that are 
not captured in other fields. 
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APPENDIX P.  CBCIS PRIORITY INFORMATION NEEDS 
 
This appendix is prepared in the form of an Excel spreadsheet file named Appendix P. Info Needs.xls.  The file contains matrices of information 
needs and categories prioritized according to the number of focus groups in which they were discussed.   
 
 

 July 2002 Research Trip November 2002 Research Trip Totals     

  BPA 
CRITF

C EPA F&W NWPPC NMFS PSMFC
WA 

Agencies 
ID 

Groups 
MT 

Groups 
Federal 

#1 
Federal 

#2 
OR 

Groups
3rd 

Level 
2nd 

Level 
1st 

Level 
Flow   X X     X X       X X X 7     

Operation of river 
system (elevation, spill, 
outflow, etc.) 

    X       X             2    

Hydrologic data                     X   X 2    

Real-time Canadian 
outflow/inflow 

  X                       1    

Water management             X             1    

Water availability               X           1    

Hydro layer for 
streams/lakes 

      X                   1    

Delineation of record 
size finer than HUC6 

        X                 1    

Water quantity         X                 1    

Historical/observed 
flood control rule curves 
for federal dams 

  X                       1    

Physical stream data     X                     1    

Mainstem hydro         X                 1    

Stream channel morph 
and riparian 

              X           1    
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Bathymetry                     X     1    

Hydrography                     X     1    

Hydrologic units                     X     1    

                              24   

Water quality X   X   X X   X X   X X X 9    

Stream temperature     X               X     2    

Pollution sources           X               1    

Sediment data                     X     1    

Nutrients                     X     1    

Light attenuation data                     X     1    

Turbidity                     X     1    

Parameters to meet 
state water quality 
standards 

                    X     1    

CWA information                       X   1    

Real-time data             X             1    

TDG temperature             X             1    

                              20   

Habitat information X X       X X X         X 6    

Watershed conditions X           X             2    

Ocean         X           X     2    

CR estuary information               X           1    

Tributary information                     X     1    

Environmental 
conditions 

        X                 1    

National/Local Wetland 
Inventory 

                        X 1    

                              14   
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Point source facility 
locations and outfall 
information 

    X                     1    

Dam locations       X                   1    

Generation data                     X     1    

Hydropower related 
information 

          X               1    

Renewable energy                       X   1    

Energy transportation 
networks 

                      X   1    

                              6   

Meteorological data     X               X     2    

National WS forecast 
outflow and elevation 
data 

  X                       1    

Regional climatic trends         X                 1    

                              4   

Geomorphological 
information 

    X                     1    

Soils                     X     1    

Geology                     X     1    

                              3   

Road density/location 
(disturbance history, 
riparian reserves) 

X                         1    

Road data     X                     1    

Transportation networks                         X 1    

                              3   

                                67 

Fish abundance X         X X X     X     5    
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PITTAG, CWT, Radio 
tag information 

  X   X   X         X     4    

Fish populations     X   X                 2    

Fish spawning success X                         1    

Natural spawners   X                       1    

Life stage timing             X             1    

Juveniles out   X                       1    

Smolt monitoring 
program 

            X             1    

Adult return   X                       1    

Escapement   X                       1    

Redd count   X                       1    

Age composition   X                       1    

Sex composition   X                       1    

Natural fish production       X                   1    

Fish demographics           X               1    

Fish distribution                         X 1    

                              24   

Hatchery fish releases X X                       2    

Hatchery fractions       X     X             2    

Hatchery returns and 
composition 

  X   X                   2    

Disposition of hatchery 
fish 

  X                       1    

Hatchery data (tagging)   X                       1    

Brood stock collections   X                       1    

Brood stock 
composition 

  X                       1    

Hatchery information 
(general) 

        X                 1    



 166

Hatchery evaluation             X             1    

Fisheries research 
information 

                    X     1    

Mark rates of hatchery 
fish 

  X                       1    

Coop releases       X                   1    

                              15   

Barriers       X   X   X           3    

Fish passage 
information 

                    X X X 3    

Screens       X   X               2    

Gas bubble trauma             X             1    

Delayed mortality             X             1    

Fish transportation data                     X     1    

Travel time analysis             X             1    

                              12   

Stock status by life 
stage 

  X           X           2    

Routine fish 
management questions 
and information 

            X       X     2    

Stock assessment   X                       1    

Functional relationships 
between habitat and fish 

  X                       1    

Spawner recruit       X                   1    

Location heuristics       X                   1    

Technical 
recommendations to 
salmon manager 

            X             1    

Fish sampling             X             1    

Biological information                         X 1    

                              11   
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Harvest by different 
stocks 

  X       X               2    

Fish catch data   X                       1    

Assig. of catch to stocks       X                   1    

Harvest         X                 1    

                              5   

Survival X X         X             3    

Carcass recovery   X                       1    

                              4   

                                71 

T&E species critical 
habitat locations 

X   X               X     3     

NEPA 
compliance/permitting 

X                         1    

Action relationship to 
performance (interim 
performance, biological 
performance) 

X                         1    

T&E species recovery 
standards and goals 

X                         1    

ESA status     X                     1    

ESA issues                       X   1    

Existing laws, 
mandates, and policies 

        X                 1    

StreamNet             X             1    

Oregon Plan             X             1    

Subbasin planning             X             1    

Watershed 
assessments 

            X             1    

TMDL             X             1    
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CWA             X             1    

Management plans             X             1    

Native fish conservation 
policy 

            X             1    

Government/legal 
requests 

            X             1    

NW Power Act             X             1    

Political boundaries                 X         1    

Reporting requirements                       X   1    

Permit information                       X   1    

A-16 geospatial data 
regulations 

                      X   1    

                              23   

                                23 

Land use     X   X X     X   X   X 6     

Recreational information                     X X   2    

Cultural resources                     X X   2    

Spatial indicator of 
logging history 
(harvesting patterns) 

    X                     1    

Land ownership         X                 1    

Timber sales/treatments                       X   1    

Land use plans                       X   1    

                              14   

Impervious surface     X                     1    

Structure information                 X         1    

Cadastral information                     X     1    

Information for fire risk 
reduction 

                      X   1    

Base resource                       X   1    
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information 

Vegetation change 
detection and type 

                        X 1    

Salable, leasable 
commodities 

                      X   1    

                              7   

                                21 

Project accomplishment 
(what was delivered) 

X                         1     

Project compliance (at 
implementation and 
over time) 

X                         1     

Cross compare and 
benchmark across 
investments, categories, 
biological outcomes 

X                         1    

Project 
effectiveness/usefulnes
s 

X                         1    

BMP effectiveness               X           1    

                              5   

Project deliverables X                         1    

Project finances/budget X                         1    

Pace of 
investment/accruals 

X                         1    

Project tracking           X               1    

                              4   

Project cost X       X                 2    

Project relationship to 
similar kinds of projects 

X                         1    



 170

Project relationship to 
BiOp performance 

X                         1    

                              4   

Project geographical 
relationship to other 
projects in region 

X       X                 2    

Project location X                         1    

                              3   

Project - how 
extensive? 

X                         1    

Project approach         X                 1    

Project operation 
information 

                    X     1    

                              3   

Project type X                         1    

Project information               X           1    

                              2   

                                21 

Biology         X                 1    

Species counts         X                 1    

Key ecological 
functions/species 

        X                 1    

Species life history         X                 1    

Biological response 
performance 

        X                 1    

Genetic           X               1    

Biological/inventories/ 
distributions 

          X               1    

Non-native organisms             X             1    
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Biological information 
(about water bodies) 

              X           1    

Field level biological 
inventory 

                      X   1    

Biological survey                       X   1    

Invasive species 
information 

                      X   1    

                              12   

T&E species 
distributions 

X             X           2    

                              2   

                                14 

Maps             X   X         2     

Geographical 
coordinates 

X                         1    

National SDI                 X         1    

Imagery                     X     1    

High resolution terrain 
data 

                    X     1    

High resolution DEMs                     X     1    

Homeland 
security/National Map 
Project 

                      X   1    

Remote sensing                       X   1    

                              9   

                                9 

Socioeconomic                 X     X   2     

Demographic 
information 

    X                     1    

                              3   
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                                3 

                                  

Objectives, 
measurements 
performance standards 

X       X                 2    

Metadata         X X               2    

Report/data inventory           X X             2    

Common standards 
measurements 
protocols 

X                         1    

Document location and 
delivery 

  X                       1    

Cataloguing and 
classification 

  X                       1    

Indexed bibliographic 
information 

  X                       1    

Research/gray literature 
results 

        X                 1    

Routine, shared, etc. - 
communications and 
products 

        X                 1    

Explanation of protocols         X                 1    

Identify base funding 
sources for CBCIS 

                X         1    

Mapping tools                 X         1     
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APPENDIX Q.  CBCIS PRIORITY FUNCTIONS 
This appendix contains matrices of functions and their categories prioritized according 

to the number of focus groups in which they were discussed 

 

Second Level Category No.
Build a CBCIS institutional and 
administrative infrastructure. 

42

Develop CBCIS funding support and 
grant guidance hub. 

22

Provide access to tools and guidelines 
supporting CBCIS data collection and 
reporting (data dictionary) 

21

Develop and implement matadata 
entry tool and data repository. 

19

Provide repository and 
data/information entry procedures 
(e.g., forms for manual entry and 
automated upload) for actual data and 
information products (beyond 
metadata records). 

12

Browse and download CBCIS-related 
outreach and education materials. 

11

Develop and implement robust search 
engine for all levels of information 
pyramid. 

11

Provide access to tools and guidelines 
supporting CBCIS data quality and 
data/research documentation. 

11
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Provide access to tools and guidelines 
supporting CBCIS system security. 

8 

Provide links to relevant sites and 
existing information resources. 

7 

Develop CBCIS information 
repositories and inventories. 

6 

Incorporate GIS functionality and 
enable interactive mapping. 

6 

Perform project tracking. 4 
Establish query capability so user can 
define limits/conditions to subset 
database for download. 

3 

Provide access to tools and guidelines 
supporting CBCIS data analysis. 

3 

Perform simple statistics including 
trend analyses. 

3 

Incorporate a variety of public 
functions. 

3 

Review and feedback 3 
Provide access to real-time data. 2 

Enable download of entire 
data/information resource 

2 

Provide a reporting function. 2 
Access and search interactive CBCIS 
Who's Who. 

1 

Provide access to models and 
modeling results. 

1 
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APPENDIX R.  RECOMMENDATIONS  
 
 

STEPS TO COMPLETE RECOMMENDATION 
ESTIMATED TIME 

FRAME FOR 
RECOMMENDATION

23 

ESTIMATED 
LEVEL OF 
EFFORT 

(Staff Time)24 

CROSSCUTTING RECOMMENDATIONS FOR ALL SPECTRUM LEVELS 
0.  Write a long-term regional information system development plan addressing infrastructure, implementation phases, measures of success, 
roles and responsibilities, operation and maintenance, and system security. 
 Expand requirements analysis document. 
 Work iteratively with requirements analysis participants, Project Team (PT) and Coordinating 
Committee (CC) to identify elements of plan and draft plan approaches. 
 Use decision-making meetings and consensus to develop basin-wide approach. 

Short-term need. 
 
4-6 month duration 

PT (PT): 24 hours 
each 
 
Staff and/or 
contractor: 300 – 
500 hours. 

1. Develop CBCIS conceptual design, demonstration package (interactive presentation), and prototype 
(Complete immediately) 
 Develop conceptual design from requirements analysis results. 
 Iteratively prepare drafts of design, demo package, and prototype work plan with Project Team (PT). 
 Implement prototype functions in phased approach with continual review and evaluation. 
 Use materials for outreach and education about CBCIS and its potential. 

Short-term need 
 
6-8 months 

Project Team 
(PT): 24 each 
member 
 
Staff and/or 
contractor: ~2500 
hours 
 
 

2. Evaluate CBCIS information needs against available information resources to develop acquisition strategy and populate metadata database. 
(Complete for prototype.) 

                                                           
23 Short-term should be initiated and completed within 6-9 months of prototype initiation; medium-term should be concluded between 10-18 months; and long-
term comprises anything beyond the first year to year and a half. 
24 All hours are approximate; detailed estimates should be developed as project scope is refined.  Players listed under “Estimated Level of Effort” include the 
Core Implementation Group (CIG), Project Team (PT), contractor(s), and/or agency/organization staff.  The CIG is comprised of the CBCIS leads and their 
immediate support staff (e.g., at present, NWPPC, NMFS, and SAIC).  The PT maintains its regular meeting and oversight/review duties. On some 
recommendations, the PT may be asked to participate in additional meetings to support consensus-development of CBCIS guidelines or to review priorities.  
Also, the PT may initiate special working groups for various tasks. 
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STEPS TO COMPLETE RECOMMENDATION 
ESTIMATED TIME 

FRAME FOR 
RECOMMENDATION

23 

ESTIMATED 
LEVEL OF 
EFFORT 

(Staff Time)24 
 Complete information inventory. 
 Develop a list of all key initiative goals, questions, and information needs, building on that assembled 

for the requirements analysis. 
 Evaluate information needs further using a proposed tiered evaluation structure. 
 Present evaluation criteria to Project Team for review and comment. 
 Work iteratively with Project Team to evaluate information against criteria (starting with the 

information presented in the CBCIS information inventory (Recommendation 3).  
 Query inventory against needs. 
 Refine initial metadata information categorization if needed. 
 Develop method and process for continually evaluating, updating and modifying these topics as part 

of CBCIS implementation evaluation. 

Short-term need.  
Initiate immediately to 
support prototype.  
Estimated 2-3 month 
duration. 

CIG: ~80 hours 
cumulative 
PT: ~ 10 
hours/member 
Designated staff 
or contractor: 80-
100 hours 

3. Complete inventory of information resources in the Columbia River Basin. 
(Complete for prototype.) 
The information contained in the inventory support many early CBCIS efforts.  They provide the basis for 
the evaluation identified in Recommendation 2.  Further, by linking with the metadata repository, they 
provide one tool by which metadata is populated.  The inventory also will help staff populate metadata by 
providing baseline information and contacts on where to go for further details. 
 Complete current inventory of available information (using targeted outreach through email and in-

person visits; follow-up telephone calls) 
 Split inventory of available information into data resources and information resources (reports). 
 Write up detailed “how to” guidance based on the available information inventory as process approach 

for completing other inventories and updating this one. 
 Use process approach for completing other inventories. 
 Develop online search and data entry capability. 

Short-term.  6 month 
duration 
 
 

Staff or 
contractor: ~500 
hours 
 
 
 

4. Formalize an accountable CBCIS administrative framework comprised of a core implementation group, an oversight group, and multiple 
smaller subject-specific working groups. 25 
(Initiate/complete during prototype.) 
 Identify and implement mechanisms (e.g., contracts) to keep core implementation group active Short-term need to PT: 4 hours each 

                                                           
25 Use existing structures in the short to medium term, but consider creating a new entity (e.g., a separate, funded information management center) in the longer 
term that integrates and provides oversight to existing efforts.  This would not replace existing efforts, but would provide resources, tools, and technical support 
to all efforts.  This “information management center” would lead policy development efforts including standards, provide liaison between users and producers, 
issue tools and guidance documents, etc.  Ensure this information coordination center is funded as a capital budget item to ensure long-term support of its core 
function duties. 
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STEPS TO COMPLETE RECOMMENDATION 
ESTIMATED TIME 

FRAME FOR 
RECOMMENDATION

23 

ESTIMATED 
LEVEL OF 
EFFORT 

(Staff Time)24 
throughout CBCIS process. 
 With PT, review stakeholder representation of PT and CC, carefully assessing group balance in 

reference to CBCIS information spectrum.  Recruit new members if necessary. 
 With PT, review existing Working Groups in the Columbia River Basin and determine if any existing 

working group could support the CBCIS effort (e.g., LTIMP). 
 Identify which working groups can provide CBCIS support and develop specific tasks and timeframes 

for needed input. 
 Where gaps exist, identify potential new working groups and members. 
 Once CBCIS working groups established, conduct “working group” workshop to introduce CBCIS, the 

working group approach, and specific tasks. 
 Alternatively, the PT and CC could be combined and re-organized to create a new Basin-wide 

Information Management Group with associated Working Groups. 

review PT and CC 
memberships. 
Review will take 1 
meeting of 2 hours for 
each PT member. 
 
CIG Tasks: Recruit 
and brief new 
members. 
 
Review existing 
working groups and 
enhance as needed. 
 
Develop CBCIS 
working group work 
plans. 
The operating 
infrastructure needs to 
be in place for the 
duration of the project. 
 

member to 
review 
memberships 
and infrastructure 
proposals 
 
 
CIG: ~ 100 hours 
for entire group 

5. Expand CBCIS outreach efforts to seek buy-in from other key decision-makers and stakeholders in the Basin.  Develop targeted outreach 
and education materials for key CBCIS participants and supporters that clearly outline the need for CBCIS and describe the benefits and costs 
for such an endeavor.  Ensure this outreach approach addresses the need for long-term support for CBCIS to succeed. 
(Initiate/complete during prototype.) 
 Compile and review all existing CBCIS materials and update according to audience and need. 
 Complete one-on-one interviews/briefings with Basin Executives about CBCIS.  These were initiated 

during the Requirements Analysis and include a brief presentation about the background and potential 
of CBCIS and a question/answer and interview period.  Each interview lasts approximately one-hour. 
 Identify other key agency and organization leads that are not included among the Basin Executives.  

Contact them using email notification (e.g., prepare a short letter introducing CBCIS) and in-person 
follow-up. 
  Develop additional materials to educate and market CBCIS to Executives, other agency leads, and 

other audiences (e.g., business community).   These briefings should be catered to the kinds of 

Initiate immediately 
and complete in short-
term.  Intensive 
outreach will continue 
till signing of the 
Basin-wide agreement 
(approximately 6-9 
months). 

CIG, PT, and/or 
contractor. 
Review and 
update existing 
materials: ~40 
hours 
Completing 
interviews: ~30 
hours. 
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STEPS TO COMPLETE RECOMMENDATION 
ESTIMATED TIME 

FRAME FOR 
RECOMMENDATION

23 

ESTIMATED 
LEVEL OF 
EFFORT 

(Staff Time)24 
questions uncovered during the interviews.  For example, a question like, “What will CBCIS look like?” 
could indicate a briefing that takes elements of the CBCIS demonstration package and blends it with 
elements of the Chesapeake Bay Information System WWW site and other successful sites.  A 
question related to resources needed for CBCIS and expected benefits would focus specifically on staff 
and financial obligations using the Chesapeake Bay and other areas as an example.  Other effective 
materials would include a CBCIS fact sheet, a brochure and other targeted handouts the various 
audiences could take home and explore at their leisure. 
 Working with appropriate NWPPC and other agency staff, develop strategy for targeted legislative 

outreach with the goal of obtaining legislative endorsement of and support for CBCIS. 

Expanding 
interviews to 
other agencies: 
~40-80 hours 
Develop new 
outreach 
materials: ~120 
hours 
Developing 
strategy: ~24 
hours. 

6. Establish a high-level agreement (MOU or stronger document) endorsing CBCIS and pledging signatory support. Target other federal 
agencies, tribal governments, state governments – at the legislative level (especially governors), and Canadian partners. 
(Initiate/complete during prototype.) 
 Designate an agreement drafting team.  This team could include the Core Facilitator Group from the 

Requirements Analysis, contractors, a subset of the Project Team, or some other group.  No more than 
4 people should be on the drafting team. 
 Drafting team assembles and reviews existing agreements (MOAs, MOUs) to ascertain applicability to 

CBCIS.  Determine whether these agreements could be modified to reflect CBCIS, if a new agreement 
should be developed, or both. 
 Drafting team develops draft agreements, either building from existing ones and/or creating a new one. 
 Working iteratively with the CBCIS Project Team, the drafting team presents proposed agreements 

and/or agreement language and the Project Team provides comments until the Project Team agrees by 
consensus that the language in the agreement(s) is appropriate.   
 Draft agreement(s) are presented to the Coordinating Committee for comment and review using a 

similar iterative process. 
 Consistently brief Basin Executives and other key leads throughout this process, soliciting their ideas 

and feedback.  Prepare them for the agreement(s) so they will not be surprised at its completion.   
 Seek endorsement and signature of the agreement by these high-level agency heads during a 

publicized meeting (i.e., use signature as a press event and advertising opportunity for CBCIS). 
 Use this level of signatories to develop lobbying and outreach materials and approach for legislative 

endorsement. 

Short-term need.  
Begin immediately. 
 
Duration until 
signatures likely 9 
months. 

Agreement 
drafting team, 
whether CIG or 
subset of PT: ~ 
40 hours for 
review and 
comment of draft 
agreement. 
 
Actual writer/ 
writing team: 
~120 hours 
(includes all 
iterations) 
 
 

7. Identify a CBCIS Coordinator and Project Manager. 
(Initiate/complete during prototype.) 
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STEPS TO COMPLETE RECOMMENDATION 
ESTIMATED TIME 

FRAME FOR 
RECOMMENDATION

23 

ESTIMATED 
LEVEL OF 
EFFORT 

(Staff Time)24 
 Develop detailed job description of CBCIS coordinator roles and responsibilities and necessary skills 

sets. 
 Poll CBCIS participants to determine if such a person already exists and can be designated. 
 In internal option is unavailable, develop recruitment materials and/or use contractor support to provide 

for CBCIS coordination. 

Short-term need to 
identify coordinator. 
 
Position will remain for 
the duration of the 
CBCIS project. 

PT involvement 
to develop job 
description and 
recruitment 
strategy.  Two, 2-
hour meetings for 
each PT member 
and some prep 
time.  ~ 6 hours 
for each PT 
member. 
 
CIG: 8-16 hours 
for entire group. 

8. Develop a detailed CBCIS MOU outlining the specific requirements and responsibilities of being a CBCIS partner. 
(Initiate/complete during prototype.) 
 Use same agreement drafting team and approach described in Recommendation on Establishing a 

High Level MOU. 
 Incorporate additional input and review step to seek input and ideas from Columbia Basin Working 

Groups and NWPPC Program managers and their agency equivalents.  Recommend becoming an 
agenda item on each Work Group.  Conduct small workshop with the Program Managers and 
equivalents. 

Short-term.  Will begin 
after high-level 
agreement completed.  
Estimated 6-month 
duration (completion 
within 1 year of 
prototype initiation.) 

Agreement 
drafting team, 
whether CIG or 
subset of PT: ~ 
80 hours for 
review and 
comment of draft 
agreement. 
 
Actual writer/ 
writing team: 
~200 hours 
(includes all 
iterations) 
 

9. Develop and implement CBCIS-specific metadata tools. 
(Complete for prototype.) 
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STEPS TO COMPLETE RECOMMENDATION 
ESTIMATED TIME 

FRAME FOR 
RECOMMENDATION

23 

ESTIMATED 
LEVEL OF 
EFFORT 

(Staff Time)24 
 Adapt Chesapeake Bay and Cook Inlet guidelines to incorporate Columbia Basin considerations. 
 Review other relevant data management sites for metadata relevance; build from what exists and do 

not re-invent the wheel. 
 Develop local subject and place keywords.  
 Publish draft CBCIS metadata guidelines on the website and solicit comments. 
 Revise guidelines, considering public comments. 
 Post final draft of guidelines on the website. 
 Use guidelines structure to create tables and controlled lexicons for CBCIS metadata database. 
 Populate the database with records from CBCIS Information Inventory and metadata for high-priority 

information resources. 
 Test various queries of the database, as part of overall system tests. 
 Design a metadata entry tool to be compliant with CBCIS guidelines. 
 Connect entry tool output to the metadata database 
 Test online metadata entry using the tool to populate the metadata database. 
 Finalize hierarchy of thematic categories for browsing CBCIS metadata and information resources. 
 Develop supplemental organizational hierarchies, as needed. 
 Index metadata records to categorical hierarchies. 
 Install Metadata Database. 
 Install Metadata Data Entry Tool. 
 After sufficient testing period, consult stakeholders to evaluate results of the metadata tool kit and 

revise as necessary. 

Short-term CIG: ~8-10 hours 
each member 
 
PT: ~8 hours 
each member 
 
Contractor: 
~1000 hours 

10. Develop tools that will enable searching, accessing, acquiring, sharing, and contributing information resources about the Columbia River 
Basin restoration efforts. 
(Complete for prototype.) 
 Develop a user defined keyword search function that will examine the internal contents of documents 

both on CBCIS and on other linked Columbia community websites for keyword searches based upon 
user entered text. 
 Further develop the metadata search engine that will allow users to search for geographic and other 

field-limited searches through CBCIS and agency partners’ metadata databases. 
 Develop user access to provide the ability to contribute, view, download, and print static maps and web 

documents and access an annotated “hot list” of links to other Columbia Basin related web pages. 
 Refine functions that will provide partner agencies the ability to contribute data via a CBCIS metadata 

entry tool for facilitating rapid, intuitive population of CBCIS metadata database, including data, 
documents, project and contact information. 
 Develop tools that will allow users to analyze data and perform some interactive mapping functions. 

Initiate in short-term 
and continue through 
medium term – this 
task will be conducted 
in phases. 

CIG: ~25 hours 
each member 
 
PT: ~8-10 hours 
each member 
 
Contractor: 
~2000 hours 
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STEPS TO COMPLETE RECOMMENDATION 
ESTIMATED TIME 

FRAME FOR 
RECOMMENDATION

23 

ESTIMATED 
LEVEL OF 
EFFORT 

(Staff Time)24 
 Develop certain homepage functions such as a calendar of public meetings and links to partner agency 

web sites.  The homepage may also be used for interactive surveys that allow visitors to provide 
NWPPC and partner agencies with input on issues affecting the Columbia River Basin environment and 
a user feedback form to provide NWPPC with input on the users experience with CBCIS and potential 
enhancements to CBCIS. 

11. Develop system security protocols. 
(Complete for prototype.) 
 CIG works with PT and CC to identify Working Group.  Assess if existing group has purview and/or 

enhance the scope of that group or develop a new group. 
 Assemble existing security approaches and protocols. 
 Review opportunities to leverage existing approaches for CBCIS. 
 Develop draft security guidelines. 
 Present draft language to PT and CC and, using iterative fashion of presentation with review and 

comments, develop consensus-based security guidelines. 
 Develop security protocols manual and tracking checklist to make it easy for candidates to understand 

and comply with guidelines. 
 Note, this approach of using Working Groups for research about the topic, developing draft papers and 

options, and working iteratively with the PT and CC to create a consensus outcome will be used to 
implement a number of these recommendations and will be referred to as the “Working Group 
Approach” throughout this recommendations matrix. 

 

Short-term. Recommend that 
CIG work with 
designated staff 
or contractor to 
support the 
working group.  
Working group 
provides liaison 
to PT and CC. 
 
PT and CC:  12 
hours per 
member. 
  
CIG: 80 hours 
 
Contractor and/or 
designated staff 
time: 200 hours 
 

12. Develop CBCIS information management goals and measures of success 
(Initiate/complete during prototype.) 
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STEPS TO COMPLETE RECOMMENDATION 
ESTIMATED TIME 

FRAME FOR 
RECOMMENDATION

23 

ESTIMATED 
LEVEL OF 
EFFORT 

(Staff Time)24 
 Implement “Working Group Approach.” Short-term. CIG and Project 

Team:  
Several meetings 
of presenting 
options and 
developing 
consensus. 6 
hours for each 
PT member; 80 
hours for CIG 
 

13. Develop a long-term resource plan (staff and dollars) for CBCIS. 
 NWPPC staff and program managers should write CBCIS into their annual Work Element Report.  A 

similar approach should occur with all other participating agencies. 
 PT should identify existing requirements for annual budget and planning cycles. 
 PT should develop draft conditions and language for CBCIS support that could be incorporated into 

Agency plans. 

Initiate immediately in 
the short-term and 
complete by the end of 
this year’s budget and 
planning cycle. 

CIG (including 
contractor 
support) and PT: 
~ 3 hours for 
each PT meeting; 
~ 40 hours for 
each CIG 
member. 

14. Support CBCIS using financial arrangements 
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STEPS TO COMPLETE RECOMMENDATION 
ESTIMATED TIME 

FRAME FOR 
RECOMMENDATION

23 

ESTIMATED 
LEVEL OF 
EFFORT 

(Staff Time)24 
 Identify options and opportunities through Working Group Approach. 
 Develop options papers and briefing materials of proposals for presentation/lobbying to high-level 

decision makers. 

Short-term: Begin 
process immediately 
and continue through 
duration of project.   

Recommend that 
CIG work with 
designated staff 
or contractor to 
support the 
working group.  
Working group 
provides liaison 
to PT and CC. 
 
PT and CC:  16 
hours per 
member per year. 
  
CIG: 100 hours to 
generate 
options/opportuni
ties  
 
Contractor and/or 
designated staff 
time: 250 hours 
to generate 
options/opportuni
ties 
 
 
 

15. Incorporate CBCIS requirements into future grants and contracts.  
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STEPS TO COMPLETE RECOMMENDATION 
ESTIMATED TIME 

FRAME FOR 
RECOMMENDATION

23 

ESTIMATED 
LEVEL OF 
EFFORT 

(Staff Time)24 
 CIG works with PT and CC to identify Working Group.  Assess if existing group has purview and/or 

enhance the scope of that group or develop a new group. 
 Assemble existing grant and contracting protocols. 
 Review opportunities to modify grant and contracting language to incorporate CBCIS conditions. 
 Identify by coordinating with other CBCIS-related groups, the conditions that should be specified in the 

grants and/or contracts.  Develop draft grant/contracting language. 
 Present draft language to PT and CC and, using iterative fashion of presentation with review and 

comments, develop consensus-based grant and contracting guidelines. 
 Develop grant/contracting guidance manual and tracking checklist to make it easy for candidates to 

understand and comply with guidelines. 
 Note, this approach of using Working Groups for research about the topic, developing draft papers and 

options, and working iteratively with the PT and CC to create a consensus outcome will be used to 
implement a number of these recommendations and will be referred to as the “Working Group 
Approach.” 

 

Short-term: Begin 
process immediately 
with goal of completing 
in short-term. 

Recommend that 
CIG work with 
designated staff 
or contractor to 
support the 
working group.  
Working group 
provides liaison 
to PT and CC. 
 
PT and CC:  12 
hours per 
member. 
  
CIG: 80 hours 
 
Contractor and/or 
designated staff 
time: 200 hours 

16. Develop strong operations and maintenance plan. 
 Review existing operation and maintenance approaches of participating organizations. 
 Identify commonalities, differences, and gaps. 
 Working with the participating organizations, develop overall operations and maintenance approaches 

and document in plan. 
 Present plan to Project Team for review and comment. 

Medium-term. PT: ~4 hours 
each member 
 
Contractor/staff: 
160 hours 

17. Conduct an annual Basin-wide CBCIS workshop. 
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STEPS TO COMPLETE RECOMMENDATION 
ESTIMATED TIME 

FRAME FOR 
RECOMMENDATION

23 

ESTIMATED 
LEVEL OF 
EFFORT 

(Staff Time)24 
 Develop workshop advertising materials and agenda. 
 Identify workshop participants and potential attendees. 
 Advertise workshops and identify committed participants. 
 Develop presentations and other background materials. 
 Identify workshop locations and other logistics. 
 Conduct workshop. 
 Prepare workshop report. 

 
 
 
 

Medium term, after 
completion of the 
CBCIS prototype (e.g., 
spring/early summer 
2003) 

CIG, PT, and 
contractor: 
~ 300 hours  

18. Develop and post CBCIS guidance manual that documents everything needed to become a CBCIS participant. 
 Cull existing materials. 
 Prepare report outline.   
 Present to PT for review and comment. 
 Write guidance manual. 
 Distribute manual in hard copy and interactively on the CBCIS WWW site. 

Initiate after prototype 
completion and 
evaluation.   Medium-
term. 

Contractor/staff 
and/or, CIG: 
~200 – 300 hours 

RAW DATA LEVEL 

19. Research and post inventory(ies) of existing standards and protocols in the basin addressing data collection, storage, and analysis. 
(Complete for prototype) 
 Build from preliminary information compiled from the CBCIS questionnaire. 

 Identify questions, gaps, and missing organizations. 
 Use email and in-person follow-up to complete. 

Short-term Staff or 
contractor 
position: ~ 6 
months full time 

20. Provide access to modeling information and basic analytical tools to perform user-defined queries, simple statistics, and trend analyses 
against databases available through CBCIS (for prototype.) 
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STEPS TO COMPLETE RECOMMENDATION 
ESTIMATED TIME 

FRAME FOR 
RECOMMENDATION

23 

ESTIMATED 
LEVEL OF 
EFFORT 

(Staff Time)24 
 Conduct research and outreach to assemble modeling-related information. 
 Review information for completion and clarity. 
 Develop summary materials and other documents to explain the modeling aspects of the Columbia 

Basin restoration and planning efforts. 
 Develop model outputs. 
 Provide links from CBCIS to models. 
 Review priority functions with Project Team and clarify desired analytical tools. 
 Research approaches to implement tool (e.g., COTS solution). 
 Develop options and present to Project Team. 
 Implement selected solution. 

Short to long-term; 
these will be 
developed in phases. 

Level of effort will 
depend on 
complexity of 
user-defined 
queries. 
Rough estimate 
for mid-level 
complexity, 
staff/contractor: 
~2000 hours. 

21. Develop Basin-wide monitoring protocols addressing data collection, storage, and analysis. 
(Complete for prototype.) 
21a. Adopt a common calendar date policy. 
(Perform for Prototype.) 

 

 Where possible, build from existing efforts  
 Implement “Working Group Approach”  

Short-term. PT: ~ 4 hours per 
member. 

21b. Develop a Columbia River data 
dictionary. 

 Where possible, build from existing efforts (e.g., 
LTIMP). 
 Implement “Working Group Approach”  
 Expand to cover all monitoring modalities. 

Medium term. Recommend that 
CIG work with 
designated staff 
or contractor to 
support the 
working group.  
Working group 
provides liaison 
to PT and CC. 
 
PT and CC:  12 
hours per 
member. 
  
CIG: 80 hours 
 
Contractor and/or 
designated staff 
time: 350 hours 
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STEPS TO COMPLETE RECOMMENDATION 
ESTIMATED TIME 

FRAME FOR 
RECOMMENDATION

23 

ESTIMATED 
LEVEL OF 
EFFORT 

(Staff Time)24 
Estimate could 
be reduced 
depending on 
extent of LTIMP 
efforts. 

21c. Develop common monitoring methods 
codes to reflect Basin protocols.  Develop 
common monitoring station names. 
 
 

 Where possible, build from existing efforts (e.g., 
LTIMP). 
 Implement “Working Group Approach 
 Mimic approach for other monitoring efforts beyond 

water quality. 

Medium-term. Recommend that 
CIG work with 
designated staff 
or contractor to 
support the 
working group.  
Working group 
provides liaison 
to PT and CC. 
 
PT and CC:  12 
hours per 
member. 
  
CIG: 80 hours 
 
Contractor and/or 
designated staff 
time: 200 hours 
 
Estimate could 
be reduced 
depending on 
extent of LTIMP 
efforts. 
 
For monitoring 
efforts not 
covered by 
LTIMP, use 
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STEPS TO COMPLETE RECOMMENDATION 
ESTIMATED TIME 

FRAME FOR 
RECOMMENDATION

23 

ESTIMATED 
LEVEL OF 
EFFORT 

(Staff Time)24 
above estimate 
for each different 
monitoring 
modality. 

22. Develop an online, interactive research and monitoring inventory 
 Build from existing effort and automate. 
 Provide links to agency WWW sites and projects. 

Medium –long term Staff/contractor: 
~300 hours 

PROCESSED AND ANALYZED DATA LEVEL 

23. Develop and post on CBCIS Quality Assurance and Quality Control procedures and protocols. 
 Where possible, build from existing efforts. 
 Implement “Working Group Approach”. 
 Post procedures on CBCIS. 

Initiate in short-term, 
complete in medium 
term 

Recommend that 
CIG work with 
designated staff 
or contractor to 
support the 
working group.  
Working group 
provides liaison 
to PT and CC. 
 
PT and CC:  12 
hours per 
member. 
  
CIG: 80 hours 
 
Contractor and/or 
designated staff 
time: 300 hours 
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STEPS TO COMPLETE RECOMMENDATION 
ESTIMATED TIME 

FRAME FOR 
RECOMMENDATION

23 

ESTIMATED 
LEVEL OF 
EFFORT 

(Staff Time)24 
24. Develop documentation standards for data processing and analysis. 
 Review existing efforts to develop documentation standards. 
 Where possible, build from existing efforts.  
 Implement “Working Group Approach.”  
 Develop documentation checklist to be posted on CBCIS.  Also, completed checklist should 

accompany processes and analyzed information. 

Medium-term Recommend that 
CIG work with 
designated staff 
or contractor to 
support the 
working group.  
Working group 
provides liaison 
to PT and CC. 
 
PT and CC:  12 
hours per 
member. 
  
CIG: 80 hours 
 
Contractor and/or 
staff: ~300 hours 

25. Develop and post common database designs for similar information types (e.g., post BMP tracking database designs).  Where possible, 
agree to common database designs for all Columbia River Basin participants. 
 Implement “Working Group Approach.”  Medium to long-term. CIG and 

contractor -- ~ 30 
hours per person. 
 
PT ~ Two 
meetings, 4 
hours each 
member. 
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STEPS TO COMPLETE RECOMMENDATION 
ESTIMATED TIME 

FRAME FOR 
RECOMMENDATION

23 

ESTIMATED 
LEVEL OF 
EFFORT 

(Staff Time)24 

HIGHLY SUMMARIZED INFORMATION LEVEL 

26. Develop standards for reporting geographic data: latitude and longitude; map coordinate datum; map coordinate projection. 

(Complete for Prototype.) 
 Review existing efforts to develop similar standards. 
 Consult with GIS Working Group. 
 Where possible, build from existing efforts.  
 Implement “Working Group Approach.” 

Short-term. PT: ~ 4 hours per 
member. 
CIG: ~ 20 hours, 
each member 

27. Develop WWW-enabled interactive mapping tool. 
(Complete for prototype.) 
 Review existing mapping WWW sites for content, functionality, and look and feel. 
 Evaluate and select hardware and software to meet CBCIS mapping needs. 
 Acquire GIS layers. 
 Work to ensure key information priorities are georeferenced. 
 Develop map-based search tool. 

Short to long-term; 
these will be 
developed in phases. 

Level of effort will 
depend on 
complexity of 
user-defined 
queries. 
Rough estimate 
for mid-level 
complexity, 
staff/contractor: 
~2000 hours 

MANAGEMENT LEVEL 

28. Conduct management-oriented training session and workshop to address information management, especially the institutional 
infrastructure that can support it.   Consider inviting outside participants (e.g., Chesapeake Bay Program personnel) to provide insights and 
lessons learned. 
(Initiate/complete during prototype.) 
 Develop agenda. 
 Identify participants and speakers. 
 Determine workshop logistics. 
 Advertise workshop. 
 Prepare workshop materials. 
 Prepare workshop report. 

Short-term Two days plus 
travel for 
participants.  
Facilitation 
support and 
meeting 
preparation.  
Develop 
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STEPS TO COMPLETE RECOMMENDATION 
ESTIMATED TIME 

FRAME FOR 
RECOMMENDATION

23 

ESTIMATED 
LEVEL OF 
EFFORT 

(Staff Time)24 
outcomes and 
actions. 
 
CIG and PT: 
GIG ~150 hours 

29. Develop CBCIS tools that will foster communication and coordination among all Basin groups (e.g., WWW-based meeting space, unified 
calendar, draft document work space). 
(Complete for prototype.) 
 Work with Project Team to refine tools requirements. 
 Identify existing tools. 
 Research options to modify existing tools or acquire new ones. 
 Implement selected tools, starting with the CBCIS calendar. 
 Develop update procedures and guidelines for using the CBCIS agency coordination hub. 

Short to long-term; 
these will be 
developed in phases. 

 

PUBLIC LEVEL 
30. Expand CBCIS outreach and investigation to other segments of the CBCIS community not included in the original requirements analysis. 
(Initiate/complete during prototype.) 
 Carefully review the list of organizations and individuals consulted during the RA to ascertain 

stakeholder categories; review questionnaires for similar information. 
 Compile existing CBCIS outreach materials and update according to audience and need, 
 Starting from the long RA questionnaire, develop simplified survey for outreach purposes to the larger 

community. 
 Identify stakeholder categories not included during the RA (e.g., business communities, civic groups, 

environmental organizations). 
 Develop targeted outreach materials and strategy for some of these groups (e.g., briefings, interviews). 
 Develop a WWW-based CBCIS public information site and online survey to solicit CBCIS-related 

information from the larger public stakeholder community. 
 Expand outreach and investigation to key Columbia Working Groups and other key stakeholder 

meetings.  An effective way to reach a broad audience of CBCIS users and providers includes outreach 
to the various subject-specific working groups.   These groups should be reviewed and the appropriate 
ones selected for further outreach – this could take the form of a briefing or focus group. 
 Prepare presentations and papers describing CBCIS for use at research symposiums and other 

academic outreach opportunities. 
 

Initiate outreach to 
other organizations 
and groups during the 
short-term and 
continuing through the 
medium-term. 

CIG, PT, and/or 
contractor. 
Review and 
update existing 
materials: ~20 
hours 
Performing 
additional focus 
groups/ 
interviews: ~200 
hours. 
Develop new 
outreach 
materials: hours: 
~80 
Developing and 
posting simple 
survey: ~40 
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STEPS TO COMPLETE RECOMMENDATION 
ESTIMATED TIME 

FRAME FOR 
RECOMMENDATION

23 

ESTIMATED 
LEVEL OF 
EFFORT 

(Staff Time)24 
hours. 
Collecting and 
analyzing results 
of simple survey 
and other 
outreach 
methods: ~100 
hours 
Prepare and 
deliver 
conference/symp
osium papers: 
~120 hours 

31. Conduct two public workshops (east and west basin) to advertise and seek feedback on CBCIS and the CBCIS Prototype. 
(Initiate/complete during prototype.) 
 Develop workshop advertising materials and agenda. 
 Identify workshop participants and potential attendees. 
 Advertise workshops and identify committed participants. 
 Develop presentations and other background materials. 
 Identify workshop locations and other logistics. 
 Conduct workshop. 
 Prepare workshop report. 

Medium term, after 
completion of the 
CBCIS prototype (e.g., 
spring/early summer 
2003) 

CIG, PT, and 
contractor. 
~ 200 hours for 
each workshop 
(~400 hours total) 

32. Post public outreach and education materials and develop a CBCIS public outreach strategy. 
(Initiate/complete during prototype.) 
 Identify and incorporate existing materials. 
 Develop unified vision and common messages and goals. 
 Implement Work Group Approach. 
 Develop new or refocus existing communications/public information group/work group. 
 Develop additional background materials and a survey to obtain public input on CBCIS 

 

Short-term initiation 
with completion in 
medium-term. 

Workgroup 
members ~48 
hours work, each. 
 
CIG and 
contractor, ~250 
– 400 hours 
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APPENDIX S.  RECOMMENDATIONS FROM THE 
LITERATURE 
 

Bisbal, Gustavo A.  2001.  Conceptual Design of Monitoring and Evaluation Plans 
for Fish and Wildlife in the Columbia River Ecosystem.  Environmental 
Management 28, No. 4, 433-453. 
Bisbal recommends four steps to improve regional monitoring and evaluation 
capabilities: (1) adoption of an ecological framework for the management of fish and 
wildlife at relevant geographic scales, including explicit definition of goals, objectives 
and actions (these are necessary to steer coordinated decisions across the boundaries 
of technical disciplines, management jurisdictions, and institutional responsibilities); (2) 
the identification of these management goals must precede the design of monitoring 
and evaluation plans from the top down; (3) the evaluation component must be 
considered early on in the planning process; (4) decision-makers and scientists must 
have a close collaborative relationship. 
 
Bisbal stresses that the “framework must include an explicit identification of goals, 
objectives, and actions to steer coordinated decisions across the boundaries of 
technical disciplines, management jurisdictions, and institutional responsibilities.” 
 
Bisbal, Gustavo.  June 19, 2000.  Analysis of Data Management Elements in 
BPA’s Fish and Wildlife Projects.  Memorandum to Tom Karier, Northwest Power 
Planning Council. 
“A formal decision to collect metadata about fish and wildlife projects, under this or any 
other inventory database, needs to be reached by project management entities 
(Council, BPA, etc.).  Upon this decision, the submission of metadata to such an 
inventory needs to be mandatory and declared a necessary requirement for the release 
of funds for any project.” 
 
“An important step to reduce subjectivity consists in reaching early agreements among 
ourselves and other program managers as to what is the information that we wish to 
collect, for what purposes, and anticipate what kinds of responses are possible, and 
which are likely.  At the same time, we also need to decide on what analysis will be 
prudent or relevant to evaluate the collected information.  This way, we may be able to 
anticipate difficulties, ambiguities, duplications, etc. prior to sending out a solicitation for 
proposals.  This concept applies both to new proposals or renewals.” 
 
Data Management Framework.  May 3, 2000.  No author identified.  Internal 
Northwest Power Planning Council document. 
Monitoring: 

1. Establish measurable (quantitative) goals. 
2. Assess data needs. 
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3. Reconcile existing data with needs. 
4. Implement revised data collection system including standardized collection and 

reporting as necessary. 
5. Install Data Presentation Program 
6. Manage, maintain and upgrade system. 

Research: 
1. Inventory all past and current research. 
2. Develop and prioritize research questions. 
3. Fund research that address high priority questions. 

Large Scale Field Experiments 
1. Start with policy:  identify the questions and constraints for experiments. 
2. Design experiments:  hypothesis, test (where, when and how), and possible 

results. 
3. Evaluate proposed experiments. 
4. Implement experiments and evaluate outcomes. 

 
DeHart, Michele and Henry Franzoni.  October 13, 1999.  Regional Database 
Technology – The Future.  Memorandum to Brian Allee, Anadramous Fish 
Managers. 
Report provides an excellent overview of the StreamNet program and the latest 
technologies for developing large regional databases.  Using this assessment, the 
memo outlined recommendations for future regional databases in the Columbia River 
Basin. 
 
Identifies fundamental concepts for regional database management, including the 
following that are linked to CBCIS recommendations: 

• “Data is most accurate maintained close to its source without translation, re-
formatting and re-structuring.  Data should be entered once.” 

• “Resources are best expended to strengthen the data at its origin and 
acquisition, to improve the quality, consistency and storage of the data at its 
source.” 

• “The highest efficiency results from using off-the-shelf software and avoiding 
custom development.” 

• “Data is compiled on an as needed for management basis and should be of an 
immediate benefit.  Compilation of data for the sake of compilation should be 
avoided.” 

 
“The National template for regional databases has moved away from copying data into 
central databases from distributed sources, and moved toward the use of searchable, 
standardized metadata.” 
 
Their concept for a future regional data system consists of the following points: 

• “A central search engine is established and is the only central regional data 
activity.” 

• “Data is not copied from individual sources or individual databases to a central 
repository.  Instead, funding investment is concentrated in the individual 
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databases at their source where data is initially compiled.” 
• Data may be compiled and combined for specific management purposes or 

specific analyses by those entities conducting the specific analyses.  The 
resulting databases can be made available to others through web sites.” 

• “StreamNet should get out of the business of defining regional data exchange 
standards and use national standards defined under the National Information 
Infrastructure instead.” 

• The region should “move toward using the NHD instead of the PNW River Reach 
File.” 

• StreamNet should become a regional node on the National Biological Information 
Infrastructure Metadata Clearinghouse.” 

• Being a node on the NBII should become StreamNet’s main data management 
function. 

• There should initially be three levels of voluntary participation in basinwide 
metadata compilation: “(1) participants will submit FGDC compliant metadata 
containing a phone number, fax number, or email address of a contact person 
who can supply the requested data. (2) Level Two participants will submit 
metadata with a URL for an agency or tribal web site where instructions for 
obtaining the data can be found. (3) Level Three participants will submit 
metadata with a URL where the data can be immediately obtained on-line from 
an existing data system.” 

• “StreamNet’s metadata clearinghouse function will coordinate the databases 
FPC, CWT, PTAGIS, and shall display the content, quality, condition, and 
limitations of each data set in advance, as described by the individual database 
managers.” 

• Basin resources should go to data originators:  “Funds should go to enhance the 
quality of the data and not to translating the data.  Funds previously expended to 
provide copies of data sets to StreamNet should be provided directly to the 
agencies and Tribes to provide FGDC compliant metadata.” 

• Data providers maintain control of their data offerings. 
• “Eventually BPA or NPPC or CBFWA could require that projects funded by the 

BPA money submit metadata describing the data to be collected to a regional 
metadata search engine.” 

• In time, consider using “CORBA (Common Object Request Brokered 
Architecture) or DCOM (Distributed Common Object Model), to develop a web 
interface for combining distributed data in real-time from geographically 
distributed data providers.” 

• “In the exceptional cases where there is clearly a regional management need to 
collect specific centralized data from many distributed providers, the data 
collected should be as narrow in scope and collected for as brief a duration as 
practicable.  Each data element collected should solve a specific part of an 
overall management problem and should deliver a measurable product such as 
supporting a specific regional analysis…Funds should be expended on 
combining FWP project generated data only when regional management needs 
justify the cost.” 
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Governors of the Columbia River Basin States.  July 2000.  Recommendations of 
the Governors of Idaho, Montana, Oregon and Washington for the Protection and 
Restoration of Fish in the Columbia River Basin. 
This report addresses a number of different topics.  Recommendations with bearing on 
information management are quoted directly below. 
Regional Approach: 

• “The regional approach must include a clear goal so that, in short, the region can 
understand what constitutes success.” 

• “The approach must include objectives geared toward accomplishing this goal.  
Objectives may be qualitative or quantitative.” 

• “The creation and use of performance standards will be critical.” 
 
Habitat: 

• “Because much of the habitat is on non-federal lands, state, tribal and local 
governments, as well as private landowners, must be full partners in the recovery 
effort.  To date, the National Marine Fisheries Service has not been clear with 
these entities about the specific improvements needed for recovery and has not 
conducted regular discussions about how to address issues of mutual concern.” 

 
Funding and accountability: 

• “We expect decision-makers to redouble their efforts to ensure that funding 
decisions are informed by independent scientific review, all funding is used in an 
efficient and accountable manner, and funding is prioritized for actions that most 
directly advance the goal of protecting and restoring salmonids and other aquatic 
species to sustainable and harvestable levels.” 

• “The Council should continue to work to ensure the accountability of each project 
it recommends to Bonneville for funding – accountability in terms of meeting 
program goals and accountability for the expenditure of ratepayer money.” 

• “Prepare an Annual Accountability Report.” 
• “The Council and Bonneville should study the possibility of transferring project 

contracting responsibility from Bonneville to a neutral entity.” 
 
Establish a Coordinated Information System: 

• They state that the Pacific Northwest is data rich, but information poor.  “The 
region needs a standardized information system that is capable of providing 
answers to basic questions regarding the documentation of progress toward 
recovery of salmon and other aquatic species.  This information needs to be 
provided in a form accessible to everyone as part of the annual accountability 
report.” 

 
RME Data Management Technical Working Group.  2002.  3.5 Data Management – 
For the 2000 Federal Columbia River Power Systems (FCRPS) Biological Opinion 
(Chapter Excerpt). 
“The regional basin-wide data management problem is best managed within a formal 
information system at an enterprise level, as described, for example in the Federal 
Enterprise Architecture Framework.  A formal approach would systematically develop 
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awareness of the problem, build consensus on the approach, assess the extent and 
details, undertake renovation and rebuilding of existing information infrastructure, test 
the solutions, and deploy the preferred solutions.” 
 
Schmidt, Bruce et al.  2002.  Data Management in Support of the Fish and Wildlife 
Program Summary  (Draft).  Prepared for the Northwest Power Planning Council 
IMMEDIATE PROGRAM RECOMMENDATIONS 
The report concludes as one of its highest priority recommendations that additional 
resources are required to “expand and/or develop information management systems 
that address habitat plus wildlife and non-game species.” 
 
“A general program need for the immediate term is a mechanism (a committee, task 
force or other collaborative effort) charged with initiating and guiding a process to 
develop the comprehensive data management program called for in RPA Action 198.” 
 
Policy-Level Needs: 

• Obtain policy-level support within agencies (state, tribal and federal) for 
participation in development and implementation of regional information 
collection, management, and sharing protocols. 

• Form an ad hoc policy group to, in collaboration with a technical group, identify 
key regional questions, data priorities, protocols and standards to meet the 
information needs of the FWP, recovery plans under the ESA, tribal restoration 
plans and region-wide fish and wildlife objectives. 

 
Technical Needs: 

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

• Provide information management services to local subbasin planning groups. 
• Use the Regional Assessment Advisory Committee (RAAC) as a technical group 

to collaborate with the policy group and tasks listed above. 
• Direct the RAAC to develop draft statistical criteria for data to meet the 

management decision needs of the FWP and ESA recovery plans by 9/30/02. 
• Review existing data collection methods against the statistical criteria and 

recommend preferred protocols. 
• Assist agencies to develop data collection, QA/QC, management, and sharing 

practices that meet regional needs. 
• Incorporate regional protocols into BPA contracts. 

 
Local Needs: 

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

• Direct the StreamNet Project to develop training and support programs for local 
data collectors. 
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• Provide resources necessary to implement changes at the local and agency 
levels. 

 
In addition to the large need of developing a comprehensive approach to database 
support, there are already specific known data and data management program needs 
that should be addressed as soon as funding will permit.  Such needs would include the 
following: 
• Data management to implement subbasin planning. 
• Expand the initial efforts by StreamNet to capture and regionally standardize 

information on habitat restoration projects being conducted throughout the Columbia 
Basin by the various agencies and groups and as funded by various funding 
agencies and mechanisms. 

• Support improvement of data compilation and data management within data 
collection agencies to facilitate electronic flow of data to regional systems. 

 
NEEDED FUTURE ACTIONS 
A primary future need is development of a more comprehensive approach to data 
management basin wide, as called for in RPA Action 198.  Similar needs were identified 
for the regional database management projects under the Council’s Fish and Wildlife 
Program by the Independent Scientific Review Panel (Coutant, et. al., 2000), and a 
more comprehensive data management approach should incorporate many of the 
recommendations from that report. 
 
Development of regional agreement on the priority questions that must be addressed to 
assure recovery of ESA listed species, avoid decline of non-listed species to levels 
requiring listing, and assure an abundance of fish and wildlife populations suitable for 
providing economic, cultural, treaty and recreational benefits to the region.  There will 
be priority questions needed within each of multiple areas, such as stock 
assessment/modeling, population response monitoring, project compliance monitoring, 
project effectiveness monitoring, planning (including system wide, subbasin and 
restoration project level planning), and management decision making. 
 
Development of regional agreement on the priority data needed to address the 
questions identified in the above action.  It will never be possible to develop all 
information that would be useful in this endeavor, so emphasis needs to be placed on 
identifying the highest priority data needs. 
 
Identification of all relevant data that currently exist or are being collected, and an 
assessment of how well the data are being disseminated. 
 
Identification of highest priority data needs that are currently not available. 
 
Development and implementation of data collection and data management projects to 
address the priority data gaps identified in the above action. 
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Support of data management programs within the data collecting agencies to assure the 
flow of data beyond the agency.  Development of data management programs within 
the agencies would significantly improve data development and dissemination. 
 
A mechanism to assure coordination among data management programs to avoid 
duplication of effort, maximize synergy among data management programs, and to 
assure as many priority data needs are met as possible in an efficient manner. 
 
Continued support of data management programs that provide regional data.  The 
comprehensive data management approach should incorporate mechanisms to review 
the currently functioning data management programs to assure they focus on priority 
data needs, address newly prioritized data needs within their areas of expertise, and 
assure efficient operation. 
 
Maintenance of a directory of data management projects and data sources throughout 
the Basin, regardless of funding source. 
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Table 5 
Inventory of Data and Information Input and Description - Gathered Information 

                                                            
  What subject does your info.                   How are you acquiring your info.? What is the source of What format is the info. What would be the ideal 

  cover?1 What is the info. used for?2 Hard Copy3 Electronically4 Electronic Format5 your info.?6           converted to?7 format for the info.?8 
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Bureau of Land 
Management 

                                                                                                                      

Bosse, Georgia • • • • • • • • • • • • • • • • • • • • •   • • • • • • •   • • • • • • •   • • • • • • • • • • • •     NR NR NR NR NR NR NR 
Bonneville Power 
Administration 

                                                                                                                      

Gordon, Steven   • • • • • • •   • • • • • • • •         •   • • •     •       • • • • •   • • •                   •   •   •     •   
Lofy, Peter • • • •   • • •   • • • • • • • • • • • •   • • • • • • •     • • • • • •   • • • • • • NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
U.S. Bureau of 
Reclamation 

                                                                                                                      

Beaty, Mike • • • • • • • • • • • • • • • • •   • • •     • • • • • •     NR NR NR NR NR NR NR NR NR NR NR NR NR • • • • • •   •     •     •   
Columbia Basin 
Research 

                                                                                                                      

Van Holmes, Chris • •   •     • • • • • • •   • • • • •         • • • • • •       • • • •   • • • • • •     •               •           
Columbia River Inter-
Tribal Fish Commission 

                                                                                                                      

Ellis, Stuart       •             •               • • •     •     • • •     • • • • •       • •     • NR NR NR NR NR NR NR NR       •       
DOE National Lab                                                                                                                       
Medvick, Patricia             • •   NR NR NR NR NR NR NR NR NR         •               •             •           • NR NR NR NR NR NR NR NR             • 
U.S. Environmental 
Protection Agency 

                                                                                                                      

Bogue, Bill • • • •   • • •   • • • • • •   •     • •   • • •       •       • •     •     • •     •     •     •         •     •   
Fish Passage Center                                                                                                                       
Franzoni, Henry   •   •     • •   • • • • • • • •   • • •   • • • • • • •   • • • • • • • • • • • • • • • • • • • • • • • • •     •   
Idaho Department of                                                                                                                       
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Water Resources 
Davis, Linda • • •         •   • •     • •       NR NR NR NR NR • •   • • •       • • •   •   • • • • •               •       •     •   
Lower Columbia River 
Estuary Program 

                                                                                                                      

Sutherland, Bruce     • •   • • •   NR NR NR NR NR NR NR NR NR NR NR NR NR NR     • •   •     •   • • • •     • • •   •             •       • •   •   
Montana Rish and 
Wildlife Program 

                                                                                                                      

Hess-Herbert, Janet NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
National Oceanic and 
Atmospheric 
Administration (NMFS, 
NWFSC, Fisheries) 

                                                                                                                      

Bellerud, Blane • • • •     • •   • • • •           •   •     •     •   •           • •     • • •           • • •             •       
Bohn, Ted       •           •       •   •               • • •             • • •       •         •     •             • •         
Feist, Blake • • • • • • • • • • •   •   •       • •         •   •   •         •     •     • • •     NR NR NR NR NR NR NR NR       •   •   
Kang, Richard & 
Toshach, Stewart 

• • • • • • • • • • • • • • • • • • • • •   • • • • • • •   • • • • • • • • • • • • • •   • • •   •         •     • • 

Ruedebusch, Cory NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Sanderson, Beth • • • • • • • • • • • • •   •       •         •   • •   •       •   • • •     • •           • •               •   •   
Schneider, Mark       •     • •   NR NR NR NR NR NR NR NR NR         • •   • •   •     •   • • •       • • • • •             •     • • •       
Simmons, Dell       •           • • • • •   •     •         • • • • • •     • • • • •     • • •     •     • •           • • •       
Williams, John       •           • • • •     •           •     •   •   •         • •       •         •             •       • •       
Northwest Habitat 
Institute 

                                                                                                                      

O'Neil, Tom     • • • •       NR NR NR NR NR NR NR NR NR   •       • •     • •     • • •     •   • • • • • •           •                 • 
Northwest Power 
Planning Council 

                                                                                                                      

Paquet, Peter •     • • • • •   NR NR NR NR NR NR NR NR NR • • •   • • • • • • •   • • • • • • •   • • •                     • • • • • • • • 
Walsh, Brian NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Oregon Department of 
Environmental Quality 

                                                                                                                      

Kim, Won • • • •   • •   • •   • • • •             •           •                   • •               •               •     •   
StreamNet                                                                                                                       
Hannon, Todd • •   • • • • • • • • • • • • • • • •   •   •     •   • •   • •   •           • •       •               •             
Schmidt, Bruce   •   •   •     • • • • • • • • •   • • •   • • • •         • • • • • • •   • • •     •     •     •         •     •   
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Sikora, Leslie       •           • • • • • • • • • • • •   • • • •   •         • • • • •     • •     •     •               •         
U.S. Army Corps of 
Engineers 

                                                                                                                      

Ocker, Paul • •   •   • • •   • •       • •     •   •   •     •           •   •   •     • • • • • •             •   •   • • • •   
U.S. Forest Service                                                                                                                       
Marcot, Bruce     •   • •     • NR NR NR NR NR NR NR NR NR •         •   •   • •                   • • •     •           •               • • 
Sanborn, Brian NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
U.S. Geological Survey                                                                                                                       
Tubbs, Nancy •   •           •                 •       •   • •   • • •   •             • • • • • • •           •               •   
Washington Department 
of Fish and Wildlife 

                                                                                                                      

Markey, Susan       •             •   • •                 •             •                           •             •   NR NR NR NR NR NR NR 
Washington Department 
of Ecology 

                                                                                                                      

Plotnikoff, Robert •     •   • •   • • • •   • • • •   • • •     •   • •   •     •     • •     •             • •             • • •       

Total 17 17 16 27 11 18 20 19 13 22 22 18 19 17 18 16 13 8 19 14 15 5 15 23 19 20 19 17 24 2 9 15 17 22 20 18 15 7 20 24 24 13 11 20 5 7 14 8 5 10 9 4 6 8 18 12 3 16 6 
% of Total 52 52 48 82 33 55 61 58 39 67 67 55 58 52 55 48 39 24 58 42 45 15 45 70 58 61 58 52 73 6 27 45 52 67 61 55 45 21 61 73 73 39 33 61 15 21 42 24 15 30 27 12 18 24 55 36 9 48 18 

% of Answered 59 59 55 93 38 62 69 66 45 96 96 78 83 74 78 70 57 35 70 52 56 19 56 79 66 69 66 59 83 7 31 54 61 79 71 64 54 25 71 86 86 46 39 71 20 28 56 32 20 40 36 16 23 31 69 46 12 62 23 
No Answer 4 4 4 4 4 4 4 4 4 10 10 10 10 10 10 10 10 10 6 6 6 6 6 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 8 8 8 8 8 8 8 8 7 7 7 7 7 7 7 

% No Answer 12         30         18     12        15       15      24        21       
33                                                            
NR - Respondent did not answer question.                                                      
1What general subject does your data/information cover?                                                    
2What are the data/information used for?                                                       
3Are you acquiring the data/information via hard copy?  If yes, what format?                                               
4Are you acquiring the data/information electronically?  if yes, how?  Please specify.                                              
5If yes, in what format are the data/information acquired?  Please specify software program and version (e.g., MS Word, Lotus 123, etc.)                                  
6If applicable, from what outside source(s) do you receive your data/information.                                              
7Do the data/information need to be converted to account for different platforms?  If yes, what format are the data/information converted 
to?                                  
8What would be the ideal format(s) for the data/information to be acquired or obtained?  Please specify software and version (e.g., MS Word, Lotus 123, 
etc.)                              

 




