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a. Abstract The Control Okanogan Weeds- Invasive Species Project (COWISP) is proposed to build a comprehensive, integrated program for addressing new invasive species of weeds in the targeted region of the Okanogan sub-basin portion of the Colville reservation. The  rangeland of this area,  provides valuable wildlife habitat, and watersheds for the entire sub-basin.  The area is being over-run by new and established invasive species that are threatening wildlife abundance and biodiversity, vegetative community diversity, negatively impacting subsistence, cultural, and spiritual resources, and causing a growing financial cost to local, state and federal agencies. Uncontrolled invasive weeds can lead to close to a drastic reduction in livestock carrying capacity along with a similar severe effect on ecosystem health and function.

  
This project will expand educational outreach resulting in greater prevention activities and earlier invader detection; increase coordination of rapid cross county  weed control action;  build curriculum and launch the Master Weed Advisor Volunteer Program for spreading  knowledge; conduct a greatly expanded and measureable bioagent insect release effort in cooperation with USDA-APHIS; and carry out monitoring and research to build a greater knowledge base for more accurate "prescription" of bioagent site releases across the area.  The outcomes from this project will be of great benefit to wildlife, land managers, tribal members, and grazers as well as the general public of the region and, indeed, the Western United States, by creating greater action in addressing invasive weeds and creating a "template for action" in addressing invasive species of plants. 

b. Technical and/or scientific background
The Control Okanogan Weeds- Invasive Species Project (COWISP) focuses on increasing the capacity of Tribal Wildlife, Tribal Range, Extension agents, research and coordinators to address the group of weed invasive species rapidly overtaking the Columbia Cascade Province, and in particular, the Okanogan sub-basin portion of the Colville Reservation.   This region is made up of glaciated, fragile soils that are very susceptible to rapid invasion of non-native species.  To add to the problem, the Highway 20 (many segments being a high recreational use Federal scenic highway) vehicle corridor traffic carry new infestations of invasive species from one portion of this region to other portions as fast as the vehicles travel, and invasive weeds are spreading south onto the reservation at an accelerated rate. This growing problem is demanding larger and larger portions of private and public dollars to address.  In response, local extension offices, weedboards, counties, Colville Confederated Tribal government, state fish and game and U. S. Forest Service personnel have been working together over the last 2 years through a regional working group, cooperating with USDA APHIS, to identify needs and priorities in addressing the severe invasive weed species problem occurring in this region.  The needs and priorities that have been identified have formed the basis of and are incorporated in this COWISP project.   

This project incorporates the adaptive management philosophy that management strategies and plans must build in flexibility to adapt rapidly to new knowledge and new priorities.  This principle is critical when dealing with invasive species of weeds.  For this reason, the COWISP project, because of its strong extension and outreach component, focuses on the group of species invading this geographic region rather than one particular species.  To narrow our focus to one or a few species would go against the vital need for a comprehensive coordinated and adaptive program.  Thus, under the COWISP project, if new invaders are identified they will be moved to the forefront for early identification and potential impact education.  Simultaneously, work will continue on containing and reducing density of our large scale invaders, such as diffuse knapweed, Centaurea diffusa, which have overtaken and continue to spread over several hundred thousands of acres. 

Information gathered from a 1986 survey of knapweeds conducted by B.F Roche' Jr., and C. J. Talbott, showed that of the 427,676 acres of diffuse knapweed, 285,609 acres were in just 3 of the 6 counties that lie between the crest of the Columbia Cascade mountains and the crest of the Rocky Mountains, (of which Okanogan and Ferry Counties are two, and the reservation lies within).  A follow up survey conducted by the same in 1995-96 showed the knapweeds had continued to spread.  Invasive species of weeds do not disappear on their own.  The knapweeds have been joined by several "newer to the area" invasive species threatening the livelihood of  wildlife and biological diversity.  These new species include common bugloss (Anchusa officinalis), orange and yellow hawkweed (Hieracium aurantiacum and H. pratense), a recent rapid expansion of dalmatian toadflax (Linaria dalmatica) and houndstongue (Cynoglossum officinale).  With the COWISP region having a small population spread over a 340,000+ acre landscape, it is critical to expand the education outreach to residents, land managers and visitors in order to have an effective early detection and containment program.  The most efficient way of doing this is to increase the capacity of  managers and extension to carry out a coordinated effort rather than a hit and miss, "when there is time" approach as in the past.  Even though the goal, desire and need are there for this type of project, the level of resources available presently does not allow a comprehensive program of this magnitude to exist.  And as such, the invasive species continue to spread and drain tribal, public, and private coffers.

 Literature reviews and professional observation of weed specialists working in the field show a lack of complete data on factors affecting success or failure of establishment of the bioagents that offer some hope of restoring biodiversity for the  thousands of acres this project area has in large infestations of knapweeds.  The research proposed in this project would help meet that desperate need.  

The monitor and evaluation component focuses on diffuse knapweed, Centaurea diffusa, as it is our most prevalent invasive species as stated above.  Diffuse knapweed is a highly invasive native of southern Europe and the northcentral Ukraine areas.  The genetic diversity within this weed results in it growing as an annual, biennial, and short-lived perennial.  As with most noxious weeds it is a prolific seed producer.  Annual seed production of diffuse knapweed averages 1,200 seeds per flower stalk (Schirman, 1981).  At 413,000 seeds per pound (Watson and Renney, 1974), this equates to a seeding rate of 258 pounds per acre, or 2,448 seeds per square foot according to research by B. F. Roche', G. L. Piper, and C. J. Talbott, published in "Knapweeds of Washington".  


This project will foster and develop a closer working relationship between Colville Tribe resource managers, research and extension activities at Washington State University (WSU), tribal membership, and the general public in meeting the needs of wildlife species and land managers.

c. Rationale and significance to Regional Programs
The County Extension offices and project co-director have been a leader in bringing the invasive weed species players together in a smaller group of counties in the area over the last year to prioritize needs and develop the groundwork for this project. This team has built working relationships and attempted to secure start-up monies to gain experience in the area of integrated coordinated weed control.  Although this work is producing results, the team realizes that the magnitude of the invasive weed species problem in our region mandates a larger, more comprehensive, long-term program be developed over a larger region.  The project co-director has been a leader in developing extension educational materials to serve Ferry County clientele.  His work as PD on the USDA – Extension Indian Reservation Project has been very successful and has shared that success through presentations at each national conference at the invitation of the USDA EIRP Program Leader, Fred Swader.  Experience gained as PD in development and delivery of the 1999-00 USDA-Water Quality WET project has further enhanced his and staff's skills in managing and delivering  successful invasive weed species control projects.

Realizing the critical need for comprehensive coordination in order to prevent introductions of new species, the COWISP project includes and goes beyond coordination of Federal agencies by including coordination of the United States Forest Service and Animal and Plant Health Inspection Service (APHIS) with Tribes, the State Fish and Wildlife Department, County Weedboards, County Extension offices, the State Weed board, and others with whom working relationships and advisory groups have been formed, by the project co-director Daniel L. Fagerlie, in this  region to lead up to this project.  The Master Weed Advisor Volunteers, consistent agency field staff training in identification and impacts of invasive weeds, bulk targeted public mailings, full page color newspaper ads/inserts, and educational workshops will all work to heighten the level of knowledge and concern of the citizens and land managers for invasive weed species. This will result in co-development and implementation of prevention strategies such as early reseeding of disturbed areas with desirable vegetation, greater caution in the public's use of wildflower mixes and birdseed mixtures and earlier detection by a heightened identification knowledge which will lead to faster control and prevention of spread.  This control will be across the project area involving the cooperating agencies and the surrounding landowners. Long term control strategy includes a greatly enhanced bioagent program will be carried out in coordination with APHIS with built in long-term monitoring and study of the bioagents carried out by the Extension Coordinators and the Department of Entomology at Washington State University.  The increased early detection and coordinated containment priorities will reduce the threat to native plants in uninfested areas.  The reduced density of the invasive weed species by increased control programs and increased prescriptive use of bioagents will work towards restoring biodiversity of native species in the COWISP region.

COWISP is bringing together Tribal departments and resource managers, Extension staff and on-campus faculty to address a growing problem.  This project will integrate research in invasive species with on-the-ground needs for guidance in use of bioagents and will provide much needed resources for building the capacity of the extension outreach education programming to meet the tremendous need that has developed across the region and meet the outcry for assistance by landowners and managers.   If  COWISP works as planned and hoped, it will slow and turn the tide of invasive species encroaching upon rangelands in this intermountain area. Progress of control efforts by cooperators and by targeted audiences will be monitored and reported.

The increased capacity of extension outreach will allow utilization of the body of knowledge in existence on invasive weeds in helping people in the COWISP region.  Greater numbers of people and agencies will recognize, develop strategies, and take action to prevent and control or suppress the spread of noxious invasive weeds as partners in the fight to save and restore our native ecosystems.  The insect bioagent monitoring and  research portion of this project will add to this body of fundamental knowledge and fill voids in vital areas of knowledge in the effective and efficient use of insect bioagents  to get the "biggest bang for the buck" in the investment we have made as a nation in finding and screening these agents.  

d. Relationships to other projects 
 The ongoing BPA funded wildlife mitigation projects on the reservation will be complimented and enhanced greatly by the implementation of this project.  The Sharp-tailed Grouse Habitat Restoration Project, Hellsgate Big Game Winter Range, and  Performance Contract for Continuing Acquisition for wildlife mitigation all focus heavily on noxious weed control and experience invasive species as one of the most significant limiting factors to wildlife and habitat restoration.  The extent of the problem has grown to such a magnitude that habitat restoration demands that noxious weed impact be assessed and addressed.  This project will enhance habitat not only of its own accord, but on other BPA funded project lands, and throughout the entire tribal and non-tribal region of the Okanogan sub-basin as well.

e. Project history (for ongoing projects) 

f. Proposal objectives, tasks and methods
The IWISP long-term goal is to: Demonstrate the utilization of a comprehensive, coordinated approach to stem the tide of invasive weed species that are displacing native vegetation while working to reduce the density of existing infestations of invasive species to a livable level that restores biodiversity at those sites. Objectives to support this goal:

Objective 1:  Coordinate, lead and facilitate an expanded team of Tribal, local, state and federal agencies, and individuals to increase the level of communication, planning, prioritization and to guide implementation of invasive species public education, containment and fast response suppression work across the COWISP project area.

Objective 2:  Develop and implement a Master Weed Advisor Volunteer program across the region to multiply educational impact.

Objective 3:  Greatly expand educational outreach programming to the general public and provide agency staff training on new weed invasive species to elevate level of concern for prevention and increase early detection and control actions. 

Objective 4:  Expand the use of biological control agents (bioagents) in the COWISP project area to restore biodiversity to large acreages of invasive species infestations.

Objective 5:  Conduct research on factors affecting level of success of establishment of bioagents on invasive species targeting COWISP's most prevalent species, diffuse knapweed.

A. Tasks:

1. Hold initial design phase meetings and quarterly coordination meetings thereafter of key players in the COWISP region.

2. Develop weed identification and integrated control programs and make available on  computer software for ease of modification, educational delivery, and sharing.

3. Assess range areas, define areas into habitat units, and stratify according to highest use by wildlife and highest likelihood of successful noxious weed management, and rank into priority sites for enhancement and bioagent release. 

4. Collect appropriate bioagents and establish breeding sites on those 10 priority areas and then redistribute all available species of biological agents for the complex of invasive species found in the COWISP region.

5. Utilize fencing to utilize and control livestock access to those areas as  methods of habitat  protection and weed distribution control.

6. Develop curriculum, refine and implement a volunteer Master Weed Advisor Program across the project area to multiply the educational impact.

7. Create educational outreach invasive weed species newsletters, flyers, brochures, etc, for targeted audiences and geographical areas of the region including full page color public awareness ads/inserts in each of the local newspapers serving the region two times per year.

8. Conduct consistent agency summer field staff and public training on invasive weed species.

9. Collect appropriate bioagents and establish breeding sites and redistribute all available species of biological agents for the complex of invasive species found in the COWISP region.

B. Methods (correlated to activities):

1. Project co-director and coordinators will facilitate meetings and trainings and e-mail will be used as the main means of keeping all cooperators current and in communication between meetings.

2.  Utilize PowerPoint, desktop, laptop, digital camera, scanner and digital projector  technology to produce programs tailored to priorities identified by the team for each area.

3. Start with the pilot draft curriculum tested by Steven's County Extension office .

4. Utilize skills to produce attractive and professional educational outreach materials and ads/inserts that are created to meet needs of our project audience include public awareness ad lay out.

5. Colville Tribes and Extension agent Co-directors and natural resource managers will work with local USFS Ranger Districts, U.S. Army Corps of Engineers, WA Department of Fish and Wildlife,  WA Department of Natural Resources, power companies, logging companies and mills, agricultural and community groups, and granges to schedule timely and targeted educational presentations across the region.

6. Work with USDA APHIS and the WSU Entomology department to collect or acquire existing and new biological agents.  Establish multiple sites in the region utilizing 4-H clubs, Master Weed Advisors and project staff.

C. Outcomes (correlated to methods and activities):

1. Noxious weed reduction and control in key wildlife areas.

2. A substantial and measurable increase of bioagents use will result with greater knowledge of their appropriate use to decrease invasive weeds rate of spread through reduced seed production and vigor.

3. A measurable greater number of early detection and control actions across the COWISP region will be the result of increased field trainings and public outreach.

4. There will be a measurable increase in invasive species identifications, integrated control actions, prevention and early detection knowledge, attitudes, skills and action (KASA) level of audiences targeted through COWISP. 

5.  Higher state of communication between key parties, an increase in cooperative planning and prioritization, and the development and implementation of coordinated education, outreach and research across the region resulting in more effective and rapid response integrated invasive species control program.

6. A Master Weed Advisor Volunteer Program will be in place in the region modeled after the very successful Master Gardner Program.  The Weed Advisors will multiply the outreach efforts across the region as well as serve as valuable volunteers in gathering plot data and spreading the awareness of the need for invasive weed species prevention and early detection. 

7. Educational programs will be produced that can be shared by CD or Zip drive for ease of use and/or ease of modification to local needs by Extension or other personnel in and out of the COWISP region.

D. Analysis and Use (correlated to methods, activities, and outcomes):

1. Cooperating agencies will use the increased early detections to contain new infestations at an earlier date, reducing impacts on the environment and costs. 

2. Track the increased use and number of bioagents which are reducing the rate of spread and vigor of invasive weeds, which will substantially reduce the long-term use of herbicides in the region and reduce the competitiveness of the invasive species with native vegetation.  Both of these results will aid in the goal of preserving and restoring biodiversity and the grasslands needed for wildlife survival and viability COWISP region.  Establishment of the increased number of bioagent breeding sites will allow for redistribution out of the COIWISP region and be of benefit to a much larger geographic area.
3. Number of programs developed and delivered will be tracked to enable completion of reports and measure increased efficiency and impact of COWISP.   Number of programs conducted and participants will be tracked.  Pre and post evaluations of KASA changes will be implemented and recorded for reporting purposes but more so for program self-evaluation purposes during its life for creating the most effective outreach tools.

4. Project progress reports will be shared with other regions of the nation for ongoing evaluation of success and to provide a model for others.

5. Number of Master Weed Advisor volunteers entering and completing training will be tracked as well as number of hours of and type of payback service they repay to the program.  This information and the curriculums developed will serve as a template for other regions of the nation wanting to analyze the appropriateness of the program as well as duplicate implementation.

Need, Description and Approach (Objectives, Tasks, Methods, Outcomes, Analysis and Use of the Research Component of COWISP): 

Literature review and professional observation shows that there is, in some instances, a general understanding of intermountain region habitat preference of biological agents for non-native weeds.  It might be known that "this" bioagent prefers warm, dry areas and "that" bioagent prefers well-drained soils, but these are relative terms.  In the case of biological suppression of noxious weeds, a general understanding is very limiting.  There are several characteristics that may need to be considered at a single weed infestation site before a bioagent release can be made.  A specific knowledge of how these various factors affect the survival of different bioagents is needed.  Without it, field redistributions will continue to be on a "shotgun approach" of hit-and-miss, with many times 4-6 years passing and valuable time wasted before knowing it was a miss. The informationCOIWISP will gather is necessary so that bioagent "prescriptions" can be made to a greater degree of accuracy to increase the likelihood of survival and establishment for each release.  Each potential bioagent species for United States non-native weed control is subject to seven to ten years of screening, leading to extensive costs for the United States Department of Agriculture and cooperating agencies.  For the bioagents that have been approved to release in the U.S., it is vital that they be utilized as effectively as possible.

The research aspect of this project will deal with diffuse knapweed (Centaurea diffusa) sites where new releases of the lesser knapweed flower weevil (Larinus minutus) have been made.  Diffuse knapweed is a prevalent invasive species throughout the proposed project area and Larinus minutus potentially is a promising bioagent for its suppression.  Research will be conducted throughout the next three years to determine the type of sites that are most conducive to the successful establishment of Larinus minutus.  Variables to be considered include soil type, amount of slope, slope aspect, weather conditions at the time of bioagent release, life stage of the weed at the time of bioagent release, and average annual precipitation and temperature for the area.  Further qualification of these variables follows, recognizing that under the practice of adaptive management, these variables may be modified or added to during the duration of the project, if doing such would create more useful data and gain greater fundamental knowledge on the invasive species:

· Soil type: Using USDA Soils Maps for each site; 

· Slope:  degree of slope using inclinometer;

· Slope aspect: North (N), Northwest (NW), Northeast (NE), South (S), Southwest (SW), Southeast (SE), East (E), or West (W);

· Shade aspect: percent overstory cover using densiometer;

· Sky coverage at time of release:  clear, scattered clouds, partly cloudy, or overcast;
· Wind speed at time of release:  miles per hour using wind gauge;

· Wind direction at time of release: North (N), Northwest (NW), Northeast (NE), South (S),  Southwest (SW), Southeast (SE), East (E), or West (W);

· Precipitation at time of release: none, drizzle, moderate rain, or hard rain;

· Life stage of weed:  pre- bud (BB); bud (B);  flowering (F),  post-flowering (PF).

This information will be gathered from each new site at the time of bioagent release and compiled in a database.  This database will also contain other release site information such as site descriptions, directions, landmarks, coordinates (latitude/longitude), source of bioagents, number released, and date of release.  The coordinates will be used to plot the releases on maps using ArcView software.

Select sites, ranked, designated and selected for their wildlife value, will be set up throughout the project area.  Larinus minutus bioagent releases will be at these and additional sites.  There will be 10 selected sites established.  It is at these sites where measurements will be taken annually to determine the level of success of the minutus establishment.

In order to determine whether or not the minutus releases successfully establish, sampling will be done in the fall after the second generation has emerged from a release.  Sampling in selected diffuse knapweed infestations will be performed along two transects, each 100 meters in length and centered at the bioagent release point.  Every three meters along each transect, five seed heads will be collected from a diffuse knapweed plant that intersects the transect line.  Investigation will be performed to determine the number of seed heads that had been infested with minutus.  That data will be used to determine level of success or failure of establishment.

Diffuse Knapweed frequency (density) measurements will also be taken at the select sites.  This sampling (see figure) will be done along one of the  transects using a Daubenmire rectangle, which is a 20 centimeter x 50 centimeter quadrat.  The quadrat will be dropped every two meters along the transect and the number of diffuse knapweed plants within the quadrat counted.  The measurements will be taken along one side of the transect while walking along the other to eliminate trampling in the measurement area.  These measurements for frequency will be taken in the summer when the bioagent release is made.  The purpose of the frequency measurements is not to see if there is a decrease in diffuse knapweed as a result of the bioagents, but rather to gain baseline data on invasive species density and its possible relationship to successful establishment.  It generally takes from five to seven years for the bioagent population to reach a level where it may begin to reduce the density of the invasive species.  Another consideration is the seed bank that has built up.  Diffuse Knapweed seeds can remain viable in the soil for more than ten years.

The graduate student working with Dr. Gary Piper, Washington State University Entomology Department, will perform statistical analysis of the year’s data during the academic year.  Results will be published following peer review.

Outcome and Use: Results of this research will give a higher level of guidance for selecting release sites in and out of the COWISP area with the highest chance of success for minutus establishment. These releases will come from redistributions from breeding sites established for serving this region by USDA Animal and Plant Health Inspection Service working with COWISP project Extension Coordinators.  Successful bioagent establishments will result in a greatly reduced rate of spread of this invasive species and long-term reduction of its density in the flora ecosystem.  This translates into a reduced threat to the wildlife individuals and species, especially foraging ungulates such as mule deer, elk, and bighorn sheep, but in fact benefits all aquatic, terrestrial, and avian species from an ecosystem perspective.  It  means healthier wildlife habitat and improved watershed functioning because of reduction of the monoculture of these invasive weeds and the resulting restored biodiversity.  Another result is significantly decreased long-term use of herbicides, both on tribal and private lands, in combating these weeds with a corresponding decrease in the possibility of ground and surface water contamination by these herbicides, several of which have a high potential to leach due to solubility.  This is highly important to Colville Tribes and tribal members as the wildlife, fish, water, and vegetative resources are highly utilized for subsistence, cultural, and spiritual values and uses.

Assessment of bioagent establishment and success:

1. After determining the select site locations for release, set up transects.

2. Develop and finalize data gathering methods and data recording instruments.

3. Visit sites of previous releases to "trial run" methods and data collection techniques.

4. Diffuse Knapweed frequency measurements will be taken at the select sites at the time of bioagent release.

Outyears:

1. Collection of select site Year 1, Year 2, Year 3, and so on sampling data will be performed in the fall of each year.

2. Analysis of data will occur during each academic year.

Additional Evaluation and Monitoring:  

The implementation of the COWISP project will yield: significant benefit to critical wildlife habitat and those animals dependent upon it; a much higher level of interaction occurring between key players; new invasive species will be identified earlier and controlled appropriately; there will be a substantially larger presence of biological control agent breeding sites and redistribution occurring; a force of trained volunteer Master Weed Advisors will be in place to add tremendously to the capacity of Extension's ability to perform outreach education; there will be a much greater degree of knowledge on the Larinus minutus bioagent for diffuse knapweed which will allow "prescriptive" redistributions; and additional curriculums, PowerPoint presentations and possibly video-streaming will be in place for utilization by other sites across the nation.

Collaborative Arrangements: 









The lead collaborators are Colville Confederated Tribes Range Department, Colville Confederated Tribes Fish and Wildlife Department, Washington State University/ Okanogan and Ferry County Extension, and Washington State University Department of Entomology.  These collaborators provide the leadership for the project and were chosen because of expertise and experience they have demonstrated, their geographic location and their interest in the success of this project.  No other formal consulting or collaborative arrangements or subcontracts are being made.  Other cooperators working with and serving on an advisory team for the project include: Pend Oreille County Extension and Weed Board, Stevens County Extension and Weed Board,  Ferry County Weed Board, Okanogan County Extension and Weed Board, USFS Colville National Forest and Republic Ranger District, and Okanogan National Forest and Tonasket and Twisp Ranger Districts.  Staff at USDA APHIS in Spokane, Washington and Bozeman, Montana are also providing guidance and cooperation for the project.


g. Facilities and equipment
Funds will be used for purchase of specialized education equipment that will be used over the life of the project.  Other equipment utilized for the project will be from the Ferry County and Colville Reservation Extension Offices which includes video/data projector, laptops, overheads, desktop computers, slide projectors, easels, screens, VCR/TV, and PA systems, extension cords, surge protectors etc.  Additionally, in order to carry out this project as planned and desired by collaborators and advisors, there will be the need to purchase the following specialized educational equipment for use over the  life of the project for greater outreach education: 

· $6,500 for two video/data projectors for staff to carry out training for landowners, managers and agency personnel. This equipment allows for delivery of high quality, professional programs with easy viewing for small or large numbers of people. It is versatile as it can be used for projecting developed Extension Educational PowerPoint presentations, maps, videos, etc. to large screen for easy viewing. It will also be used for training volunteers and staff in integrated invasive weed education. 

· $1700 for two digital cameras (1 each in years one and two) to be shared by staff and volunteers for development of educational PowerPoint presentations, newsletters, brochures, reports to cooperators and funders, and publicity.

· $4500 for two laptops (1 each in years one and two) for use by the Extension Coordinators for development of educational programs, input of data, map production, and for use in educational and training presentations.

· $500 for two Geographic Positioning Instruments in the first year for precise recording of invasive species bioagent release site locations for multi-year data collection, accurate re-location and for recording of new invader species sites for follow-up treatment by coordinating agencies. This piece of equipment will be used for the full 4 years of the project and will be used throughout the project area.

E.  Materials and Supplies:   

These funds are budgeted for supporting the COWISP project in purchasing supplies and materials necessary to carryout the project and provide needed items for the project staff.  This budget will provide approximately:

-$150,000 to fence 30 miles of selected wildlife habitat/bioagent release enhancement  sites per year

-$2,500 to purchase Daubenmire method and other site evaluation tools, weed ID manuals and PNW weed control manuals for staff and volunteers, zip disks, rewriteable CD's (the rewriteable CD player and desktop computer will be provided by the Ferry County Extension office), bioagent procurement items such as insect containers, ice packs, coolers, aspirators, transect supplies, paper, toner, miscellaneous office supplies, and other materials and supplies needed to deliver the objectives of the project.  

-$1000 will be used for office supplies and materials needed to support the graduate student research position during the academic year.
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Section 10 of 10. Key personnel

Daniel Fagerlie has been exteremely active in bringing key players together to work on the invasive weed species problem in this region.  He has been a leader in developing extension education materials to serve Ferry County clientele. His work as project director on the USDA-Extension Indian Reservation Project has been very successful and he has shared that success nation-wide.He has been very active in water quality programs, directing USDA projects in that capacity.

The graduate student that will research and analyze bioagent site preference and establishment success will be working under the guidance of Dr. Gary Piper, Washington State University  Entomology Department.  Dr. Piper has been a leader in bioagent extension education, teaching and research in Washington state for 23 years.  Presently he teaches applied biological control and Integrated Pest Management classes and is working with other agencies in the field on yellow starthistle, purple loostrife, and diffuse kanpweed research in other parts of the state.

Mark Reynold is Range Specialist for Colville Confederated Tribes-BIA Range Department.  He is extremely qualified to serve on this project having obtained a Masters Degree in Range Science and is very experienced in noxious weed control and the integrated management application as he works in this capacity on a daily basis.  He is equally qualified in wildlife science and management areas as he holds a B.S. in Wildlife Science. 

Matt Berger is Wildlife Biologist II and Hellsgate Mitigation Property Manager for the Colville Confederated Tribes and has served in that capacity for nearly a decade.  He is highly involved in noxious weed control as invasive species are a significant issue on all of the BPA funded projects Matt currently oversees, including sharp-tailed grouse restoration, Hellsgate Big Game Winter Range, and Performance Contract for Continuing Acquisition for wildlife mitigation.  He and his crew have distributed bioagents, hand-pull weeds and utilize fencing to control livestock access.

Jeanette Finley is the WSU/Colville Reservation Extension Agent and is very proactive in noxious weed awareness education and education of resource managers in control techniques.
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