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a. Abstract 
Development of a comprehensive Geographic Information System (GIS) fish-wildlife database has been identified as a need in the Coeur d'Alene Subbasin Summary.  The Coeur d'Alene Tribe’s GIS program is proposing to establish a central location for both data and GIS analysis in the Subbasin.  The Natural Resources Damage Assessment (NRDA) of the Coeur d'Alene Basin has already put in place some of the key components for a comprehensive Subbasin wide GIS in the Tribe’s office.

Three primary objectives will occur from this project.  First, a central GIS data server will be put in place for the Subbasin. This will provide a central mechanism for fish and wildlife data coordination and GIS work products.  Data will be coordinated between Idaho Fish and Game, Environmental Protection Agency, Bureau of Land Management, U.S. Forest Service, and U.S. Fish and Wildlife.  Currently MOU’s are already in place to facilitate this sharing of data with many of these organizations.

The second objective will be the training of fisheries and wildlife biologists in the use of GIS.  The training will be based on existing data for the Subbasin, so that the use of the data can contribute to long-term planning and evaluation efforts.  The training will be located in the Subbasin, so there will be little if any traveling costs for the attendees.

The third objective will be to create a Subbasin wide habitat GIS layer.  This layer will play an important role in restoration activities in the Subbasin.  The habitat type GIS layer will play a key role in identifying critical habitat and Gap Analysis for wildlife and fisheries management.  This data will be especially valuable in establishing a central data information source for the upcoming Subbasin planning effort called for under the 2000 Fish and Wildlife (F&W) program.

b. Technical and/or scientific background
A comprehensive GIS is currently not available for use by all cooperators in the Coeur d'Alene Subbasin.  Due to the cost of both GIS equipment and adequately trained staff, most organizations that manage land in the Coeur d'Alene Subbasin do not have access to GIS services, and in the event they do, the services are located in Boise.  

The following are three GIS tasks that have been identified in the Coeur d'Alene Subbasin Summary

· Assess potential habitat using a GIS analysis.

· Use GIS analysis to map potential wildlife winter range, possibly based on characteristics obtained during the complete survey.
· Develop a comprehensive GIS wildlife database for the Subbasin that allows for consistent data collection and management, data exchange, critical habitat mapping, Gap Analysis, and peer review.
One the key reasons for the purposed program is to provide common data structure and locations for the data.  Many organizations have collected information about fish and wildlife in the Subbasin.  However, no organization has brought this information together.  Bringing the information together will take much more effort than just acquiring computer files.  The data will also need to be compiled into a format so it can be used together. Once the data has been compiled, the ability of analysis in the Subbasin and province will be greatly enhanced.

Under the proposed system, fish and wildlife manager will be able look for data and query the data in several new ways.  One way potential interface could be that the biologist will be able to graphically select a portion of the Subbasin.  The computer interface will then report back what studies are available for that area.  A similar project has already been implemented for the existing NRDA project.  Once the biologist knows what data is available they will then be able to display the data locations and query the data based upon their needs.

Many types of biological information could be brought into the system.  One example of information could be the historic and current distribution maps for Cutthroat and Bull Trout.  In addition information that currently exists in the Tribe’s GIS could also be displayed.  One such layer is Idaho Fish and Game’s Conservation Database.  This database includes 546 historic sightings and current locations for many rare animals and plants in the Subbasin.  The following is a short list of the 131 species of plants and animals found Subbasin database: Bald Eagle, Boreal Owl, Chickweed Monkey flower, Coeur d'Alene Salamander, Fisher, and Lynx.
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The Tribe has already successfully brought together the base information on water quality and soils.  Information from sampling of sediment and water quality has already been entered into the Tribe’s GIS form EPA, BLM, USFS, and USGS.  This project will allow the Tribe to enter the biological side of the data that already exists for the Subbasin, and will also allow for future data that is to be collected to be stored on the new Subbasin data server.

Since the Coeur d'Alene Subbasin geographically overlays two states, and four counties, it poses many political barriers.  These barriers limit what many organizations in the Subbasin can map.  However, the Coeur d'Alene Subbasin is completely contained within the Coeur d'Alene Tribe’s Aboriginal Territory and within the Tribe’s area of management interests.



The Coeur d'Alene Tribe has had a substantial GIS program in place for the past eight years.  The Tribal GIS office has been the central clearing house and analysis facility for the Natural Resources Damage Assessment (NRDA) of the Coeur d'Alene Basin.  At this time, GIS analysis has been done for U.S. Geologic Survey (USGS), U.S. Fish and Wildlife, Environmental Protection Agency (EPA), Idaho Public Television, and University of Idaho to just name a few.

The GIS done at the Coeur d'Alene Tribe’s GIS office has been highlighted at conferences and in professional papers.  Paper and presentation topics include:

· Using GIS for Decision Making:  ESRI Northwest Conference 1998

· Heyburn State Park Natural Resource Plan, Mater’s Thesis University of Idaho, 1997

· GIS and Metadata, IGC 2000

· Evaluation of Image Classification Methods for Wetlands Plants, Masters Thesis 1998, University of Idaho.

· U.S. Geological Survey Open File Report, OF99-548, Digital Map of Surficial Geology, Wetlands, and Deepwater Habitats, Coeur d’Alene River Valley, Idaho

c. Rationale and significance to Regional Programs
GIS is the central link to formulate the answers to the issues identified in the Coeur d'Alene Subbasin Summary.  The Tribe has already created basin wide hydrologic, elevation, vegetation, and transportation GIS data layers.  The link this project will provide will be in allowing the Tribal GIS staff adequate funding to work with the scientists currently involved in the project.  The funding will also provide a means for the Tribe’s GIS staff to coordinate with other programs outside of the Subbasin, such as StreamNet.  Coordination will allow for better management of information so that goals set forth in the Subbasin plan can be obtained. In addition, the GIS information currently held in the Tribal GIS will be accessible via the Internet.  Internal web pages already exist that display lists of data layers held in the GIS, pages similar to these would be published on the Internet with links to the data.



Using current data with other studies, the GIS system can produce vegetation habitat type maps for the basin.  This is a key ecosystem GIS layer that does not exist yet.  Development of a habitat type GIS layer will facilitate scientists evaluating current and potential habitat for restoration work.

Long-term success of Subbasin and province wide fish and wildlife planning is dependent upon solid data management.  Without a repository for data management in the Subbasin, long-term monitoring will be very difficult.  A central repository for data such as is proposed in this project, will allow for an increased consistency of the Subbasin data.  This will then lead to consistent data presentation, and easier data coordination and exchange at the province and regional levels.

d. Relationships to other projects 
The Tribal GIS program has assisted several of the BPA funded programs, such as project 19900440, over the years,.  We have produced a number of graphics for presentation, as well as identified sampling locations using the GIS.  We also have a very good working relationship with the GIS personnel (Jim Lemieux) at the Joint Stock project at the Kalispell Tribes. We have known each other for many years and in past year have evaluated several GPS data collection devices together.



e. Project history (for ongoing projects) 

Not Applicable

f. Proposal objectives, tasks and methods
The project will be described in the four phases as outlined in the budget.

Planning and Design Phase

The Planning and Design phase for this project will involve three objectives.  All three of these objectives will take place in FY 2002.  

Objective 1. Task a., b. and c.

The first objective will be to determine what type of computer server is needed to hold the data for the Coeur d'Alene Subbasin.  To accomplish this objective, a literature review will be done.  This review will include reading the proceedings from the Environmental Systems Research Institute, Inc (ESRI) International User’s Conference from 2001.  Since many other organizations with GIS servers have published their specifics, this task should be reasonably straightforward.  In addition, specifications from major server makers will be also reviewed (e.g. Hewlett Packard, Compaq, Micron).  Once server specifications have been narrowed we will then contact the North West Regional Office for ESRI and other regional GIS contacts to see if our conclusions for a server are adequate.  The last task will then be to write the server specifications, in preparation to having it go out for bid.

Objective 2. Task a. and  b.

The next objective will be to make a list of potential participants in data sharing and publish their GIS data on the central server.  Our first task will be to develop a list of all potential organizations, such as Idaho Fish and Game, Bureau of Land Management, United States Forest Service, United States Fish and Wildlife, and Idaho Department of Environmental Quality.  Organizations will then be contacted and asked for their GIS contacts and environmental data coordinators.  This information will then be placed into a common database and format and made available to all resource managers in the Subbasin.

Objective 3. Task a., b. and c.
The final objective for this phase will be to develop a plan for the habitat modeling.  The first step will be to do a literature review of GIS vegetation modeling that has already been done.  Sources reviewed will include, but will not be limited too:  proceedings from previous, “Integrating GIS and Environmental Modeling (GIS/EM4),” conferences, work done by Wildlife Spatial Analysis Lab Montana Cooperative Wildlife Research Unit at The University of Montana, Multi-resolution Land Characterization Consortium, and work done at the University of Idaho College of Forestry, Wildlife and Range Sciences GIS Center. Once the literature review is completed, applicable researchers will be contacted to brainstorm on methods to complete the habitat type model for the Coeur d'Alene Subbasin.  Once sufficient information has been gathered, a plan will be written for the techniques used for the habitat type model.

Construction/Implementation Phase

Objective 1. Task a., b. and c.
The first objective of this phase of the project will be to implement the GIS data and map server.  First, a sever will need to be purchased, this will be done by going out to bid using the server specifications completed in the design phase of the project.  The next step will then be to move the data from the Tribe’s antiquated unix server to the new Coeur d'Alene Subbasin data server.  The last task will be to acquire other available data from other organizations that we could place on the server.  This last task will take the largest amount of time of all tasks done in FY 2002.

Objective 2. Task a. and  b.
The next objective of this phase will be to create a practical method of contact‑coordination of GIS knowledge in the Subbasin.  The first way this will be done is by setting up an email distribution list.  This will allow all participating individuals to get email when new information comes out about the Coeur d'Alene Subbasin GIS data server.  Secondly, a project web site will be created.  This web site will describe the project and discuss the protocol to get data distributed on the web site, as well as list of current activities on the site.

Objective 3. Task a., b. and c.
The last objective for this phase will be to create the vegetation habitat type model.  First, all data will need to be collected and if necessary, modified so it can be used as input for the model.  This will include using the Tribe’s current Continual Forest Inventory plot data that has vegetation habitat data attached to the plot information.  If possible other organizations (e.g. USFS, BLM) plot data has habitat information, it will be added to the data set.  The model will then be integrated into the ArcInfo Grid modeling environment.  Once the prior two steps are done, the model will be run for the Subbasin.  The model will then be modified and re-run until the most realistic results can be produced.

Operation and Maintenance Phase

Objective 1. Task a.
The first objective for this section will be to collect fisheries and wildlife data and make that data available for use.  To accomplish this, the primary task will be to use the coordination email list to stay in contact with participants.  This task will not occur until FY 2003.

Objective 2. Task a. and b.
Providing training in the use of the available data for the Subbasin is crucial for success of the overall project.  The first task to be completed will be to refine the existing Coeur d'Alene Tribal ArcView Training material.  At this time the Tribal GIS program has modified GIS material currently taught at the University of Washington, College of Forestry GIS lab.  The materials have been modified to match the existing GIS data currently found on the Tribe’s server.  This training covers everything from simple map creation to advanced hydrologic modeling and analysis.  The second task will be to give the course to wildlife and fisheries biologists in the Subbasin.  The training will be given as one day training sessions, and these training sessions will be located in the Subbasin.

Objective 3. Task a. and b.
As identified in the Subbasin Summary, there are a number of GIS tasks that need to be accomplished to achieve the goals set forth in the summary.  Data are held in a variety of formats, such as Microsoft Excel spread sheets and EPA based databases.  These databases will need to be converted into GIS data.  This will then allow fish and wildlife biologist to see where data gaps exist.  The task identified here is similar to the tasks currently being done by the Joint Stock project.  This task will not start until FY  2003, since the entire collection of data is covered in Construction/Implementation Phase, Objective 1. task c.  Data will be made available in the form of maps on the internet.  

The second task will then involve using these pre-existing datasets to perform GIS analysis.  This analysis will be done in support of fish and wildlife recovery activities in the Subbasin.  One analysis identified to be done in the Subbasin Summary is the mapping of potential wildlife winter range.  As more data is brought into a common format, 

the scope of analysis can be further expanded to fit the format necessary for assisting resource managers in describing and addressing critical resource problems.

Monitoring and Evaluation Phase

All objectives and Tasks identified in this phase of the project are out‑year funded.

Objective 1. Task a., b.  and c.
Objective one for this phase involves the evaluation of the habitat model that was developed in the construction phase of the project.  The first task will involve comparing the results from the model with existing ground data that can be found for the Subbasin.  An error matrix will be completed, so that the type of error found in the model can be determined.  The next task will then involve trying to resolve the error by using new data that may have become available since the initial modeling.  Modification will be done on the model to attempt to improve results.  The last task will then be to take the model out for peer review.  A potential audience for the review process may be the next GIS/EM4 modeling conference.

Objective 2. Task a., b.  and c.

Success of training of the use of GIS and the data associated with this project will be crucial to the success of this project.  The first task will involve creating a GIS questionnaire that will be circulated to all training participants.  This will provide valuable feedback on what can be improved upon in the training material and methods used to teach the class.  The next task will be to evaluate the questionnaires that come back to our office and tabulate the results.  The last step will be to modify training material and training techniques to better server the individuals taking the class.

Objective 3 . Task a., b.  and c.

The last objective of this phase will involve assessing the GIS data server.  The first task will be to use the email list to coordinate input whether the server is meeting the needs of the fish and wildlife biologists using the server.  In the event that changes need to be made, the server will be modified.  This may take the form of rewriting the user interface, or potentially increasing capacity of the server.  Lastly, the server will need to have periodic maintenance on it.  This will include updating the operating system and other programs that are used to serve the data up.  The above tasks should provide a good means of making sure that the users of the server needs are met.

g. Facilities and equipment
The primary equipment expense for this project will be GIS software and hardware.  The Tribe will provide the initial computer workstations and ArcInfo licenses needed to compile the data and perform analysis.  However, a computer server with adequate memory, and hard disk space will need to be purchased for storage and service of the GIS data.  The Tribe will provide office space and the Internet connectivity to the data server. After the first year of the project, software maintenance and computer upgrades will also need to be purchased each year.

h. References

Reference (include web address if available online)
Submitted w/form (y/n)
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Frank M. Roberts, GIS Project Manager

Full Time Tribal Employee (40+ hours a week)

Length of time at Coeur d’Alene Tribe: 10 years

Duties on the project will include:

· Project Manager

· Coordination and Data collection

· Data Librarian, metadata collector

· Web development

· Training

· GIS Analysis

· Model Development

The past 13 years have given me a wide array of challenges and experience with Geographic Information Systems (GIS).  My first experience with GIS was in 1987 as a data entry person for a small timber company.  Since that time, I have had the opportunity to develop one of the largest most comprehensive GIS systems in Idaho.  As the Coeur d'Alene Tribe’s GIS Manager, I currently manage over 3000 GIS data layers covering the Tribe’s aboriginal territory.  The success of our program has been due to the fostering of cooperation with other organizations, and providing the current Tribal staff with GIS training opportunities.  My personnel philosophy for a successful GIS is making the tool as easy to use and as available as possible for all levels of staff.  I believe that GIS technology can provide the answers to many of our environmental concerns.

Publications – Job Completions:

· 1994-2000:  Acted as GIS data coordinator for Tribe and Federal Trustees for the Natural Resources Damage Assessment (NRDA) of the Coeur d'Alene Basin.  Coordinated GIS data between five governmental agencies and acted as central data repository for all organizations.

· 2000:  Performed and completed GIS analysis for Idaho Public Television. Idaho Public Television contracted the Tribe’s GIS office services to evaluate the number of individuals in the State of Idaho that could be served by Digital Television.  The GIS was used to create individual signal coverage areas for each of Idaho Public Television’s transmitters and translators.  The signal coverage GIS layers were then combined with U.S. Bureau of Census data to calculate the number of people that could potentially receive the signal. http://tiiap.idahoptv.org/dtv/dtv.html

· 2000:  Developed course materials and gave GIS documentation (metadata) training to GIS professional around the State of Idaho.

· 1998:  Completed Masters Thesis entitled, “Evaluation of Image Classification Methods for Wetland Plants.”  In this Thesis, I evaluated using merged Landsat Thematic Mapper (TM) with SPOT satellite imagery and Airborne Visible/Infrared Imaging Spectrometer (AVIRIS) images to map wetland plants in the Coeur d'Alene River floodplain.

· 1997:  Presented paper at ESRI North West Users Conference on the use of GIS for Group Decision making.  Showed how the GeoChoice extension for ArcView could be used to facilitate decisions about natural resources.

Education:  
BS Forest Resource Management, University of Idaho, 1992

MS Forest Resource Management, University of Idaho, 1995
Berne Jackson, GIS Analyst

Full Time Tribal Employee (40+ hours a week)

Length of time at Coeur d’Alene Tribe: 5 years

Duties on the project will include:

· Spatial analysis
· Data collection and creation
· GIS System Administrator
· GIS data and map server specification
· Implementation of new server and GIS data migration
· Evaluate GIS server
· GIS training
· Evaluate effectiveness of training
· Work with BPA programs in sub-basin
· Help develop plan for habitat model
· Help develop habitat model
I have been involved in Geographic Information Systems (GIS) since 1989.  At that time, I worked for a mid-sized electrical engineering company, Power Engineers, Inc., and I was asked to coordinate the move of the company’s headquarters to a new location using GIS as one of the tools.  Through the next few years at that company, I taught myself GIS and used it for natural resource analysis and utility systems siting.  After leaving, I attended the University of Idaho for two years taking masters courses in GIS in their Department of Geography. 

Currently at the Coeur d’Alene Tribe, my duties include spatial analysis, cartography, database administration (GIS and SQL Server), programming and some training which consume about three‑quarters of my time.  The rest of the time I keep the servers, workstations and their software, and network hardware and software up‑to‑date and​ running.

Publications and Job Completions

· Primary GIS data creation for Art Bookstrom’s (USGS Spokane Field Office) Digital Map of Surficial Geology, Wetlands and Deep Water Habitats in the Lower Coeur d’Alene River Valley, USGS Open File Report, OF99-548.
· Base data preparation and re-integration of final data for the NRDA/USFW floodplain kriging of sediment lead content of the lower Coeur d’Alene River valley.  This included map preparation of this data for the USGS Open File Report, OF99-549.
· Cluster analysis of waterfowl activities and potential waterfowl injury from lead contamination in the lower Coeur d’Alene River floodplain for the NRDA/USFW.
· Slope stability analysis to determine the potential of mass wasting in steep terrain in the Tribe’s forest stands.
· Map production for the Coeur d’Alene Tribe’s legal suite to gain ownership of the lower third of Lake Coeur d’Alene.
Education:  BA History and secondary education, Boise State University, 1980
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