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a. Abstract 
Beavers provide many ecosystem functions that benefit a wide array of species and habitats.  Historic trapping of beaver has greatly reduced their abundance and influence on ecosystem functions.  This project would inventory historic, present and potential beaver habitats, restore those habitats to a state that would sustain beavers, then reintroduce beavers to those habitats. This project would complement other on-going and proposed projects in the subbasin by enhancing fish and wildlife habitats, water quality and ecosystem processes.  Additionally, the project would contribute toward meeting goals found in the 2000 Klickitat Subbasin Summary, the 1994 NWPPC Fish and Wildlife Program and the National Marine Fisheries Service (NMFS) Biological Opinion (All-H paper). 

b. Technical and/or scientific background
Estimates of beaver populations prior to European settlement in North America were on the order of 10-60 animals/ mile of stream and river.  Beaver populations were nearly eliminated by trapping in the 1800’s and although various levels of restocking efforts have been conducted, beaver populations are only a fraction of historic numbers (Naiman et al 1986). The reduction of beaver populations has led to a decline in quantity and quality of riparian habitat (Parker et al 1985) and ecosystem functions.

Beaver can be the single most influential factor affecting the overall state of riparian landscapes in some areas (Parker 1986).  Dam construction by beavers enhances aquatic ecosystems by elevating water tables that enhance riparian vegetation development.  In turn, the development of riparian vegetation traps chemical and nutrient runoff and eroded sediment from adjacent lands, thus increasing water quality (Olson and Hubert 1994).

Beaver dams alter hydrology, channel morphology, biochemical pathways and productivity of stream systems.  Ponds enhance nitrogen conversion and cycling to improve biological production in headwaters, thus long-term stable cycles of nitrogen storage and release are enhanced (Naiman et al 1986).

Beaver ponds reduce stream velocity and overall channel gradient, thus reducing streambank and channel erosion (Olson and Hubert 1994, Parker et al 1985).  Additionally, ponds reduce high flows and downstream flooding, retain organic matter and increase sediment deposition.  Parker (1986) reported that the reestablishment of beavers in a Wyoming stream reduced sediment transport from 33 to 4 tons/ day.

The formation of ponds by beaver activity improves water storage and stabilizes stream flows through the summer and drought periods. This process adds cold water from bank storage to streams during summer.  Additionally, water stored in beaver ponds percolates through the soil into riparian areas, thus enhancing those habitats (Olson and Hubert 1994).

In addition to the previously mentioned benefits of beaver activity, fish habitat is further  enhanced in streams by increasing the water depth and producing aquatic invertebrates (Olson and Hubert 1994).  Beaver ponds create overwintering and late-summer low-flow habitats for coho (Liedholt et al 1989, Liedholt et al 1992) and cutthroat trout (Cederholm et al 2000).

Finally, beavers improve habitat for a great variety of wildlife, including big game, waterfowl, passerine birds, amphibians and others.  The development and expansion of riparian vegetation and wetlands and expansion of water surface area improves forage and cover for wildlife.  Bird habitat is enhanced by the increased shrub biomass, height and canopy of vegetation at ponds.   Bird density, species richness and diversity are higher at beaver pond sites (Medin and Clary 1990).  Habitats created by beaver are used for nesting by waterfowl and sandhill cranes (Olson and Hubert 1994).  At least one sandhill crane site in the Klickitat subbasin is associated with a wetland/ beaver dam complex. 

The density and higher structural complexity of vegetation of beaver pond areas provides food and cover for higher populations of small mammals than in adjacent riparian areas (Medin and Clary 1991).  Enhanced forage production in beaver pond areas provides cover and forage for big game.

Beavers eventually eliminate their food supply because tree re-growth is not fast enough to keep up with beaver foraging. Thus, beavers move on to new sites and the dam fills with sediment, which causes a transition to marsh-meadow habitat.  Eventually, food sources regenerate and provide suitable food again (Olson and Hubert 1994).  Therefore, it will be necessary to manage beaver habitat with a whole-stream or watershed approach over time, instead of on a site-by-site basis.

c. Rationale and significance to Regional Programs
This project will assist in meeting goals A and C of the Klickitat Subbasin Summary.  Goal A, to “increase the information base necessary to manage fish, wildlife, and habitats” has various objectives that are addressed with this project. The project is specifically tied to objectives A1: “compile and analyze existing data…,” A2: obtain a “complete inventory of fish and wildlife habitat baseline (basinwide),” A4: “develop management alternatives based on initial assessments,” A5: “implement management alternatives and monitor…,” and A6: “adjust management actions according to monitoring and evaluations results.”  

This project will assist in meeting objective A1 by compiling historical abundance and distribution estimates for beaver in the subbasin, as well as by compiling existing information regarding the management of beavers and their habitats. Objective A2 will be addressed by inventorying historical, current and potential future beaver habitats.  The project contributes to objectives A4, A5, and A6 by developing and implementing beaver restoration plans and monitoring and applying adaptive management to beaver restoration, habitat management and other management activities.  

The restoration of watershed function, water quality and habitats is another goal found in the Klickitat Subbasin Summary (Goal C) that this project contributes toward.  This project specifically assists in meeting objectives C3: “prioritize habitats for protection and restoration for wildlife species,” C6: “improve water quality and quantity…,” and C7: “monitor restoration and protection activities….”  Inventory of habitats will assist in prioritizing land acquisitions and other protective activities.  Additionally, restoration of beaver populations, habitats and ecosystem functions are major components of this project.  Enhanced water quality and quantity are expected products of restoration activities.  Finally, monitoring activities will be conducted on restoration efforts to evaluate effectiveness.

The inventory and monitoring phases of this project would aid in the expansion of the EDT model (the NWPPC’s preferred ecosystem assessment model) to beavers, an appropriate diagnostic species for building a complete assessment of watershed health. This is consistent with the NWPPC 1994 Fish and Wildlife Plan’s (FWP) system-wide goal of a healthy Columbia Basin (section 2.1), and would be an integral part of assessing ecological health of the Columbia River Basin (section 2.1A.1).  Management recommendations and restoration actions building on this effort would implement the FWP goal of supporting native species in native habitat (section 2.2A), and would benefit numerous other fish and riparian/aquatic wildlife species.  Furthermore, the effectiveness monitoring portion of this project would be consistent with the FWP goal of learning from implementation of projects (section 2.2H).  The restoration and effectiveness monitoring programs that build on the baseline data developed from this project would be consistent with the FWP wildlife program goal of fully mitigating for wildlife losses from hydropower in the Columbia River Basin.  

The restoration of beavers, beaver habitats and the ecological functions that beavers provide are all consistent with Program Goals listed by NMFS in their Biological Opinion (All-H paper).  The (1) conservation of species, (2) ecosystems and the (3) balancing of needs of other species are goals that are served by restoration of beavers and beaver habitat because an array of fish and wildlife species will benefit from this project.  Additionally,  (4) Indian cultural resources will be protected.  An archaeologist and cultural specialist will be working with the restoration efforts to ensure protection and enhancement of resources.

d. Relationships to other projects 
Klickitat Watershed and Habitat Enhancement Project – The restoration of beaver, beaver habitats and related ecosystem functions is complementary to this project. The inventory phase of the beaver project would assist in prioritization of land acquisitions. Additionally, lands acquired under this project would undergo beaver habitat restoration, where appropriate. Finally, additional restoration activities on acquired lands would assist in enhancing fish and wildlife habitats, water quality and ecosystem functions in the subbasin in complement to beaver restoration activities.

Yakima/ Klickitat Fisheries Program (YKFP) - The umbrella YKFP has 4 different ongoing project portions that are designed to supplement fish runs, protect, restore and maintain fish runs and habitats and monitor conditions and effectiveness of the program. Beaver restoration will provide benefits to anadromous fish (supplemented and naturally-occurring) by creating and enhancing habitat.  As discussed above in Section 9b, beaver ponds provide benefits to fish and fish habitats in the way of higher summer base flows, enhanced water quality, creation of over-wintering habitat, and enhanced production of aquatic invertebrates, among others.  Baseline data collection under the YKFP Monitoring and Evaluation project can be used to evaluate suitability of habitat for beaver.  Additionally, YKFP crews would be available for monitoring of beaver restoration activities, as well as for monitoring fish utilization of newly developed beaver habitat.  Thus, beaver restoration and YKFP activities will complement other.

Lower Klickitat Riparian and In-Channel Habitat Enhancement Project – This project will be focusing on restoration activities in the lower Klickitat subbasin.  Restoration activities would include such things as revegetation and fencing along riparian areas, alteration of management activities, and rehabilitation of culverts.  These activities would benefit fish and wildlife habitats, water quality and ecosystem functions.  Beaver restoration would complement these activities and further enhance habitats, water quality and ecosystem function in the subbasin as a whole because beaver restoration would be occurring primarily in the upper Klickitat subbasin.  However, beaver restoration would occur on Tribal lands (on-reservation and acquired under the Klickitat Watershed Enhancement Project), as appropriate. 

Inventory and Assess Amphibian Populations in the Klickitat Subbasin – This project would provide a baseline for information on amphibian abundance, distribution and habitat relationships for the subbasin.  The inventory of beaver habitat would assist in focusing on habitats for amphibian inventory.  The restoration of beaver habitat would create and enhance amphibian habitat.  The monitoring of amphibian abundance and distribution can provide a baseline for monitoring effectiveness of beaver habitat restoration efforts. 

e. Project history (for ongoing projects) 

This is a new project.

f. Proposal objectives, tasks and methods
The ultimate goal for this project is to restore the array of ecological functions and benefits to the Klickitat subbasin that are provided by beavers and their activities.  Such benefits include enhancement of riparian habitats, water quality and fish and wildlife abundance and diversity, nutrient cycling, and erosion reduction.  

Specific objectives:

1. Inventory beaver habitats


Tasks:

a. Create a data base of historic, current and future potential habitats

Review trapping records to ascertain estimates of historic beaver populations and locations.  Use cover type and habitat type maps, GIS information, and current and historic air photos to assess beaver habitat.

2. Identify and prioritize streams for restoration


Tasks:

a. Create a prioritization process for restoration of habitats within a watershed

Utilize available information regarding stream gradients, suspended sediments, summer discharge, potential for beaver and habitat restoration, anadromous fish use and other complementary enhancement projects to identify and prioritize restoration efforts within individual watersheds.

3. Restore habitats


Tasks:

a. Design management activities to restore habitats on stream systems           

Determine what methods would be most appropriate for restoring

habitats along an individual stream system to support a colony of beavers. Conduct necessary NEPA work, cultural and archaeological surveys.

b. Implement management activities

Layout project sites and implement appropriate activities, such as planting, vegetation manipulations (thinnings, overstory conifer removal, regeneration cuttings, prescribed fire).  Construct temporary fences, where necessary, to reduce forage of riparian plants and shrubs by big game and livestock until such time that vegetation is adequately established. 

4. Re-introduce beaver

Tasks:

a.   Live-trap beaver 

Live-trap beavers (preferably colonies with a breeding pair), during the late summer/ early fall (prior to peak of dam building).  Weigh, age, sex and tag beavers to ascertain composition of transplants. Implant radio-transmitters in selected individuals for monitoring.

b. Transplant beaver


Transplant beavers (preferably colonies with a breeding pair) to restored habitats on a stream system in late summer/ early fall.

5. Maintain beaver and habitat restoration efforts


Tasks:
a. Maintain habitat restoration efforts
Maintain fences to limit overgrazing and other big game and livestock effects to restored habitats.  Construct water level control devices on dams that pose flooding conflicts with roads and other management activities.

b. Maintain beaver restoration efforts

Provide supplemental food and dam building materials at sites beaver have occupied, but that initially prove marginal for sustaining a colony. 

6. Monitor restoration effectiveness and beaver use


Tasks:
a. Monitor effectiveness of restoration activities
Collect pre- and post-restoration activity measurements of stream temperature, discharge, and suspended sediment.  Document vegetation and cover type changes.  Utilize pre-and post photo plots.  In conjunction with other subbasin projects, monitor changes in fish and amphibian use.



b. Monitor beaver use 
Utilize radio-telemetry to track beaver as they disperse and colonize a stream system.  Conduct ground monitoring of beaver activities.

g. Facilities and equipment
The Yakama Nation employs one of the largest tribal natural resource programs.  The Wildlife Resource Management Program employs 8 professional wildlife biologists, a planner, an archaeologist, 20 permanent technicians, a large number of trained seasonal technicians, and a competent administrative staff.  The Program has a large number of leased and tribally owned vehicles, and any additional vehicles necessary for the project can be leased through GSA.  The Nation provides a large infrastructure of administrative support and facilities, including a well-equipped and highly skilled Geographic Information Systems program. 
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