Section 10. Narrative

Revised Proposal 200726100
Title: Habitat effectiveness survey of existing, historical, and potential beaver habitat in the Upper Columbia Basin, Methow Subbasin

	ISRP Comments: This proposal presents an alternative to ‘heavy-handed on site management activities’, by re-introducing beaver back into river systems. The ISRP applauds the authors for their inclusion of historic information including an attempt to reintroduce the species back into the system in the 1930s. The earlier reintroduction attempt failed, but the authors believe the re-introductions were not placed at logical locations. The authors want to begin with the existing habitat effectiveness model, but use specific data collected from the study area to refine beaver habitat characteristics in the model.

The ISRP agrees that this is a worthwhile concept but seek a response that provides more detail on the specific types of habitat and stream data (and the metrics) that will be collected and how the data will be specifically analyzed in phase 1 and phase 2. The ISRP assumes use and non-use sites will be the backbone of the overall analyses, but need more details in a response.


Response to Comments:

The 1930s reintroduction program in the Methow, Okanogan and Chelan subbasins was chosen as a baseline data set for comparison with current beaver presence or absence, because a portion of the sites are still occupied and because the 1930s map provides a basis for selection of a watershed to be comprehensively surveyed. 

Three habitat effectiveness models were reviewed that provide a guideline for habitat and stream characteristics to be measured. The model of Allen (1983) tested habitat suitability using a number of habitat characteristics such as stream flow, slope, area, flow stability and vegetation type. Slough and Sadleir (1977, see added reference below) classified beaver lodge frequency by stream size, slope, area, and shoreline vegetation type. These models were further developed by studies of McComb et al. (1990), that correlated beaver presence with stream size and slope.

Based on the above literature, the following habitat and stream characteristics will be collected and analysed in Phase 1 of our study.

Habitat Area - determined by mapping the habitat on paper and on GIS.

Location - determined by mapping the habitat on paper and on GPS.

Topography (slope, aspect, elevation) - these will be determined by GIS, and in addition, slope will be determined above and below the beaver dam areas with a clinometer (for highest accuracy of this important characteristic).

Stream size - determined by measurements of bank full width and depth at a narrow point close below the dams.

Temperature will be measured above and below the habitat area, accurate to 1 degree Celsius.

Plant Association of riparian areas and wetlands will be classified using the ecology guide of Kovalchik (1994, see added reference).

Plant Association of uplands will be classified in the field using the Wenatchee-Okanogan National Forest Ecology Guide.

Vegetation Type will be based by field assessment using the habitat classification of Almack et al. (1993, see added reference) developed by two of the authors of this proposal for the North Cascades ecosystem. 

Vegetation abundance. Key species and species groups identified from the literature including aspen, willow, duckweed, as well as total shrub cover, total herbaceous cover, total tree cover, and selected aquatics, will be quantified in the field by estimates of areal cover. It is expected that each site will have several habitat types and plant associations. Estimates of total abundance will be calculated as the percentage of each species group multiplied by the fraction of the area covered by the vegetation type containing that species group.

Absence / presence of beavers will be assessed by number of lodges, and presence of cut shrubs and dams. Other limiting factors include livestock, roads, culverts, and noxious weeds. All of these factors will be noted on a field form and scored for magnitude and frequency.

An example of a field form is attached at the end of this report.

The above information will be entered into relational databases and further processed to develop calculated variables. The sets of dependent and independent variables will be correlated with statistical analysis software such as SYSTAT. The refined model will be used as input into GIS to map potential habitat across the Methow and Okanogan subbasins for further verification of the model.

Phase 2 will be coordinate the results of our studies with ongoing beaver location efforts in North Central Washington.

Original proposal text follows

A. Abstract 

This project is designed to provide information about the current state of beaver habitat and the distribution of beavers in the uplands of the Methow watershed. This information is necessary to define the factors limiting beaver recolonization in order to implement recolonization. The recolonization of historical beaver habitat can restore watershed hydrologic and biological function to more closely resemble the pre-trapping conditions that produced the historical abundance of anadromous fish. A second phase of this project will coordinate beaver relocation efforts.

B. Technical and/or scientific background

Throughout the Upper Columbia Basin, aquatic resources have been impacted by loss of habitat and degraded riparian function (Wissmar et al., 1994). The goal of this project is to restore riparian function and aquatic resources through enhancing populations and habitats for beaver, Castor canadensis. This would allow beaver to perform their beneficial role on aquatic and wetland ecosystems and improve fisheries and wildlife habitats in the Methow River watershed of Okanogan County, Washington.

Beaver populations have been dramatically reduced by trapping throughout North America (Johnson and Chance, 1974). By 1900, beaver were nearly extinct in the U.S. (Naiman et al., 1988). Trapping records indicate that beaver were nearly exhausted in the Okanogan area by 1816 (Wissmar et al., 1994). Pre-trapping beaver populations were estimated at 10-60 animals per mile across North America (Muller-Schwarze, 2003). Expensive efforts to recover beaver populations have had only modest success. 

A beaver relocation program was begun in the Methow watershed in the 1930s, involving over 100 occupied and transplanted beaver sites (USFS, 1937). Currently, less than 25% of those sites remain active (J. Molesworth, Fisheries Biologist, pers. comm.). The study mapped known suitable beaver habitat sites, whether they were occupied, and the location, year and number of beaver released in the Okanogan Forest. Rohrer, Forest Service Biologist, estimates that 75-80% of the available non-riverine beaver habitat within the Methow Valley is not occupied by beavers (Pers. comm.). We verified this observation by conducting a limited reconnaissance of the relocation area from the 1937 study. We found that only one of the visited sites was occupied, and this was within a cattle exclusion that had received repeated beaver transplants. (Ott and Johnson, 2005). 

Due to their significant influence on riparian function, beaver are considered a keystone species for many aquatic and wetland ecosystems in North America (Naiman et al., 1986). Beavers harvest natural resources and enhance their economies by building structures that alter stream dynamics and watershed ecology. 

Beaver exert beneficial effects on fisheries, and beaver ponds have been identified as a limiting factor in the establishment of coho salmon (Pollock, 2004). Beaver ponds are the preferred rearing habitat for juvenile coho and steelhead (Leidholt, et al., 1989, Leidholt-Bruner et al., 1994, Everest et al., 1984). Beaver ponds trap sand and fine sediments. The concentration of sediment improves downstream spawning habitat by reducing the embedding of gravels (Naiman et al., 1986; Olson and Hubert, 1994). 

Beaver ponds increase invertebrate density, providing an important food source for juvenile migratory fish and trout (Naiman et al. 1988). The average weight of fish residing in the beaver ponds may be as much as five times greater than those in the adjacent stream (Neff 1957; Gard 1961). 

Beaver dams increase the capacity of surface and ground water storage, resulting in the attenuation of stream flow. This enhances late-season stream flow rates and increases the availability of surface water for fisheries and agriculture. The influence of beavers can mitigate the increased runoff and stream flow instability that results from logging, road building, and livestock grazing. Increased stream flow stability reduces flooding and can transform an intermittent stream into a perennial one (Tappe, 1942; Wilen et al. 1975).

Although beaver ponds expose larger water surface areas to sunlight, the net effect on water temperatures can be to lower stream temperatures and attenuate seasonal temperature extremes (Hollenbach and Ory, 1999). This is because beaver ponds increase total stream volume and thereby its thermal capacity and conductivity with ground water, thereby resulting in stream temperatures that are less influenced by solar exposure and ambient temperatures.

In a report on management of transplanted beaver, Scheffer (1941) found that 75% of released beavers disappeared from relocation sites within a few days or weeks. The reasons for the low success rate was attributed to: 

a) unsuitable stream flow regimes; 

b) unsuitable topography or elevation; 

c) predation and poaching; 

d) improper handling of beavers preliminary to planting; 

e) insufficient or inappropriate browse and dam construction materials; 

f) riparian vegetation impacted by livestock and elk.

The conclusions were that successful transplanting of beavers is dependent on careful site selection and livestock exclusion.

This project will address those concerns by identifying reaches with adequate geomorphology that are suitable habitat or that can become suitable through the establishment of hardwoods. We will work in conjunction with land managers to identify measures that will create sustainable relocation sites and minimize mortality and out-migration. Beavers can exist in a virtual state of symbiosis with their food sources, with willows and aspen supplying the food, and beavers raising the water table to increase hardwood abundance (Scheffer, 1941).

C. Rationale and significance to regional programs

The desired project outcome (phases 1 and 2) is to increase anadromous fish reproductive success. The primary objective for achieving the desired outcome of this project is restoration of beaver and associated wetland and aquatic habitats.

The project area is the Upper Columbia Region, Methow Valley Watershed. The project objectives of beaver habitat restoration are intended to:

· benefit fisheries and fish habitats;

· maintain and restore normal, hydrologic functions and natural flow regime;

· attenuate seasonal stream flow fluctuations and maintain stream continuity during low flow conditions;

· benefit plant and wildlife habitats associated with riparian corridors;

· increase surface water availability for wildlife and agriculture

The need for this project was expressed repeatedly in the 2004 Methow WRIA 48 Subbasin Plan presented to the Northwest Power and Conservation Council (NPPC) and in the limiting factors analysis for WRIA 48 salmon, steelhead and bull trout habitat (Andonaegui, 2000).

American beaver are a focal wildlife species for the Methow subbasin (NPPC, 2004, p. 35). A data gap identified in NPPC (2004) was, “assessment of current versus historical beaver abundance and distribution” (p. 320). According to the Subbasin report (NPPC, 2004, p. 179), “the reduction in the number of beaver historically found within the watershed has potentially detracted from overall spawning and rearing habitat by eliminating pools, LWD recruitment, and decreasing water and nutrient storage capacity, previously facilitated by beaver activity.”

The limiting factors analysis for WRIA 48 salmon, steelhead and bull trout habitat (Andonaegui, 2000) recommended that, “habitat projects that seek to improve beaver populations in the subwatershed should be considered.” (p. 111). This document also identified data gaps including, “assessment of the loss of beaver activity in the Chewuch subwatershed in general, Eightmile Creek in particular, to determine the extent of loss of maintenance of channel function, and water and sediment storage.” (p. 111). On p. 76, Andonaegui (2000) identified habitat in need of protection as “beaver complexes (dams and wetlands).” Reasons for this need were cited, e.g., “reduction of beaver created wetlands have reduced water storage capabilities” (p. 107); “the extent to which the decline in beaver activity is affecting water and nutrient storage, and instream flows is a data gap” (p. 76).

Phase 1 of this project is a survey of existing and historical beaver habitat accompanied by an evaluation of existing habitat effectiveness models. Phase 2 of this project will occur on the year after completion of phase 1. Phase 2 will use the analysis results from Phase 1 to participate in and coordinate a beaver transplant program and restoration program. Phase 2 will involve monitoring key parameters of transplanted beaver sites.

D. Relationships to other projects

Pacific Biodiversity Institute recently finished three projects that are related to this project.  We undertook a multi-scale ecological classification and analysis of salmonid habitat characteristics of the Wenatchee River Basin for the Bonneville Power Administration in 2003 and 2004.  That project successfully demonstrated the ability to inventory, classify and map riparian habitat and stream channel characteristics important to at-risk salmonid species.  A continuation of this work resulted in a multi-scale ecological classification of the entire Upper Columbia Ecologically Significant Unit (UCESU) within the USA.  This work was funded by the Salmon Recovery Funding Board through the North Central Washington Resource Conservation and Development District.  In that project we mapped all the riparian habitat and stream channel characteristics along the 1:100,000 scale streams in the Methow River Basin (as well as other basins in the UCESU).  We will be using the data that we developed in that project as a starting point for enhanced mapping of potential beaver habitat in the Methow.

 
Pacific Biodiversity Institute also recently completed a comprehensive, multi-species evaluation of habitat in the Methow Valley as part of a Conservation Needs Assessment to assist the Methow Conservancy in prioritizing their conservation efforts.  The proposed project will be able to utilize information and experience gained in that work.  It will also result in critical new information that can help guide future conservation efforts by multiple parties in the Methow Valley.

E. Project history (for ongoing projects) 

This project will involve 4 researchers in the Methow Valley. Project time will be spent primarily in the field, gathering data at known historic beaver locations. The field data will be incorporated into a GIS model. We have a map of historic beaver transplants that will be the basis of the initial field visits. We will use available habitat suitability indices from the literature to develop a model of beaver suitability in the Methow Valley. 

Project staff Don Johnson, and Gary Ott recently presented a paper at the Western Division Annual Meeting of the American Fisheries Society, February 29-March 4, 2004, on “Beaver influence on fisheries habitat: Livestock/Riparian Interactions,” (Ott and Johnson, 2004).

This project is based on the field reconnaissance and the conclusions from the paper by Ott and Johnson. The conclusions in the paper are consistent with the limiting factors analysis for WRIA 48 salmon, steelhead and bull trout habitat (Andonaegui, 2000) and in the 2004 Methow WRIA 48 Subbasin Plan (NPPC, 2004). These two documents made recommendations and identified data gaps that our project fulfills.

Pacific Biodiversity has worked under a BPA Master Agreement within the Upper Columbia Ecologically Significant Unit and Salmon Recovery Funding Board to map riparian habitats and stream channel characteristics in the Methow River Basin and other watersheds. This data will be incorporated into the current project. 

Pacific Biodiversity Institute has worked for the Methow Conservancy on a project to develop a Conservation Needs Assessment for the Methow Valley.

F. Proposal biological objectives, work elements, and methods

The desired project outcome (phases 1 and 2) is to increase anadromous fish reproductive success. The primary objective for achieving the desired outcome of this project is restoration of beaver and associated wetland and aquatic habitats.

Sub-objectives for restoration of beaver habitat in project phase 1 are as follows:

A. Assess current versus historical beaver abundance and distribution

Work elements: 

1. Compile literature and available field data, e.g., 1937 beaver habitat transplant map.

2. Consult other knowledgeable biologists to help optimize the field season. 

3. Compile existing GIS data, e.g., topographic, wetland, and vegetation information.

B. Identify reaches with adequate geomorphology that are suitable habitat 

Work elements:

1. GIS analysis. 

2. Maintain hard copy files of literature references

3. Maintain a digital database and GIS information containing beaver habit and habitat variables.

C. Collect field data to refine predictions of beaver habitat.

Work elements:

1. Train and outfit field crews for field season

2. Perform field surveys and collect data:

(a) Determine occupancy by beaver

(b) Establish a photographic record for each site

(c) Record gps positions

(e) Record key habitat parameters on all sites: stream width; stream velocity; vegetative composition and cover
(f) Monitor habitat parameters on occupied sites; record data on stream temperatures; vegetative composition and cover, beaver dam extent, map beaver complex area and pond depth, stream gradient, stream flow rate

D. Analyze field data 

Work elements:

1. Use field data in conjunction with GIS and analytical methods to refine the model of suitable beaver habitat.

2. In unoccupied potential habitats, identify factors limiting successful colonization, i.e., need for beaver relocation, need for riparian check dams to raise water tables, lack of hardwoods; need for livestock exclusion, etc. Work in conjunction with land managers to identify measures that will create sustainable relocation sites

E. Develop final report, and web and community presentions

Work elements:

1. Write report, edit report, print 3 copies of report

2. Archive data: burn CDs of digital and GIS data

3. Convert report and images into web report (pdf). Prepare website with links to report and selected images.

Time-line (beginning on January 1 of the Fiscal Year; all days are 8 hours per person; PI = Principal Investigator; GIS = GIS analyst; times given for field crew are for 2 people)
	Work elements
	Date
	Investigator
	Budget

	Literature review and consultation. Compile existing GIS data from USFS (1937) and known beaver habitat information from agency personnel and knowledgeable local residents.
	March - May
	PI - 3 days

GIS - 5 days

Field Crew - 6 days
	720.00

1600.00

960.00

	GIS and data preparation
	March - April
	GIS - 10 days
	3200.00

	GIS analysis 
	April - June
	GIS - 5 days
	1600.00

	Develop forms for data entry. Train crews for field work.
	March - May
	PI - 1 day

GIS - 3 days

Field Crew - 6 days
	240.00

960.00

960.00

	Collect field data. Goal is to visit at least one site on every field day, and to maintain enough office time (estimated initially as 50% of the amount of the field time) to keep field records, photographs and gps positions current by the end of each month. Each visited site will be surveyed at least ½ mile upstream and downstream to search for and record evidence of past and present beaver activity.
	May - October
	PI - 20 days

Field Crew - 220 days
	4800.00

35000.00

	Build and refine predictive model of habitat effectiveness.
	May
	PI - 5 days

GIS - 10 days

WDFW, Fisheries Consultation - 10 days (will seek in kind funding)
	1200.00

3200.00

	Refine predictive model of habitat effectiveness and incorporate this into report form.
	June-November
	PI - 20 days

GIS - 20 days

Field Crew - 40 days
	4800.00

6400.00

6400.00

	Prepare printed maps and final report. Archive GIS data and analysis files on CD-ROM.
	November-December
	PI - 10 days

GIS - 10 days

Field Crew - 10 days
	2400.00

3200.00

1600.00

	TOTAL
	
	
	79,240.00


Deliverables

The final database and GIS information will be compiled and prepared for dissemination.  A final report will be prepared and published.  The final report, database and GIS information will be and distributed both on CD-ROM and on our web site.

G. Facilities and equipment 

Pacific Biodiversity Institute has an office located in the Methow Valley, in Winthrop, Washington.  We have a state-of-the-art computer network and Geographic Information System, a natural resource and conservation oriented library, and extensive field equipment including many GPS units, digital cameras and measuring equipment.
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I. Key personnel

Don Johnson, fisheries biologist, will be the Principal Investigator in charge of project completion and data integrity. He has extensive experience throughout the world in fisheries and restoration projects and has been on the board of over a dozen conservation and scientific societies. He has extensive experience as a research scientist and has published dozens of papers on the biology of fish and other aquatic organisms. (online CV for Don Johnson is at http://www.okanogan1.com/natural/ecology/beaver/personnel/djohnson.pdf)

Peter Morrison is the Executive Director of Pacific Biodiversity Institute.  He will work with Dr. Don Johnson to provide project oversight and management.  He is also a GIS expert and experienced with scientific data analysis and reporting.  He will oversee the GIS mapping and assist with development of scientific methods, data analysis and reporting.  Mr. Morrison obtained an MS in forest ecology from the University of Washington and has over 25 years of experience working as an ecologist in Washington State. (online CV for Peter Morrison is at http://www.okanogan1.com/natural/ecology/beaver/personnel/pmorrison.pdf)

Gary Ott, field crew leader, will be responsible for field data collection and data analysis, He is the primary author of a recent paper on beaver habitat (Ott and Johnson, 2005), which was compiled during five years of research.

George Wooten, botanist, will be responsible for database management and field procedures. He is familiar with the flora of Washington and with analytical procedures and GIS techniques that will be used in this project. In addition to his experience as a botany and ecology teacher, his past field ecology experience included collection and analysis of 1420 vegetation plots for the North Cascades Grizzly Bear Ecosystem Management Project and development of a long term fuels reduction plan for Sinlahekin Wildlife Area (in preparation) (online CV for George Wooten is at http://www.okanogan1.com/natural/ecology/beaver/personnel/gwooten.pdf).
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Thuntran values (Q=1 for qualitative): Alphacode; A=Ash; B=Bare; BD=Blowdown Mound; BH=Burn Hole (store with habitat); LIVER=Liverwort; LM=Marchantia; M=Moss; N=Needles and Cones; O=Leaf litter/humus; R=Rock; ROOT=Root; S=Snag; SEEDL=Seedling; SLI=Soil Lichen; L=Log (min 2m long); W=Wood litter. (Record quant data for): Alphacode ht for trees); Rock LD; Snag dia, Log > 2m dia., left, right brackets/circles indicate hit edges of items spanned.










