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a. Abstract 
We propose to address a unique opportunity to document existing habitat conditions, the status of fish populations, and restoration priority sites within the Rattlesnake Creek watershed (White Salmon River Subbasin) before major habitat restoration activities are implemented and prior to the reintroduction of salmon and steelhead with the planned removal of Condit Dam.  As fishery biologists and habitat restoration specialists, we recognize the need to document and learn from our efforts and we are aware of the importance of being accountable for the time and money expended on such activities.  Rarely, however, are we granted an opportunity to adequately assess fish populations and habitat conditions before and after a restoration activity is implemented.  Because returning adult salmon Oncorhynchus spp. and steelhead O. mykiss have not had access to Rattlesnake Creek since 1914, there is a unique opportunity to document current habitat conditions and fish populations and to track changes in these parameters as restoration efforts are implemented in the White Salmon River Subbasin.  An assessment of resident trout populations should serve as a good surrogate for evaluating factors that would limit salmon and steelhead production in the watershed.

b. Technical and/or scientific background
We propose to conduct an assessment of the habitat conditions and fish populations of Rattlesnake Creek, a principal tributary of the White Salmon River, Washington.  Before the construction of Condit Dam in 1913 on the main-stem White Salmon River (at river mile 3.2), Rattlesnake Creek was a productive stream for anadromous salmon, steelhead, and cutthroat trout O. clarki (Western Watershed Analysts 1997).  Condit Dam blocked access of anadromous salmonids to Rattlesnake Creek, which enters the White Salmon at river mile 8.5.  With the proposed removal of Condit Dam scheduled for 2006, Rattlesnake Creek has high potential to support reintroduced or naturally colonizing populations of anadromous salmon and steelhead, but not with existing habitat conditions.

As documented in a watershed analysis (Western Watershed Analysts 1997), a water quality investigation report (Stampfli 1994), a stream survey report (UCD 1993), a draft ecosystem restoration report (CBFWA 1995), and the Draft White Salmon River Subbasin Summary (Rawding 2000), fish habitat has been severely compromised by a number of land-use activities in the Rattlesnake Creek watershed.  At present, fish habitat conditions in Rattlesnake Creek are compromised by a number of problems including high stream temperatures, low summer flows, and a lack of riparian vegetation, among others (CBFWA 1995; Western Watershed Analysts 1997; Rawding 2000).  Rattlesnake Creek and its major tributary, Indian Creek, are watersheds that likely have the highest need for habitat restoration efforts in the entire subbasin.  The “Joint Agency/Tribal Plan for Ecosystem Restoration of the White Salmon River” (CBFWA 1995) recommends that these restoration efforts implemented before the removal of Condit Dam to insure the greatest possible opportunity for successful reintroduction of anadromous salmonids.  The Underwood Conservation District and its cooperators have completed some initial restoration work in Rattlesnake Creek watershed, but widespread instream and riparian restoration efforts are necessary and will likely be undertaken in the future.  The draft White Salmon River Subbasin Summary (Rawding 2000) makes several recommendations for future habitat restoration actions and fisheries investigations in the subbasin.  Furthermore, the White Salmon River Watershed Enhancement Project (WSRWEP) technical advisory group (TAC) has drafted a restoration strategy that identifies restoration needs.

To date, fisheries research in the White Salmon subbasin has received low funding priority and little attention compared to other basins with anadromous salmonid runs, largely due to a lack of passage at Condit Dam.  The draft subbasin summary (Rawding 2000) suggests several restoration, research, monitoring, and evaluation needs.  Our proposed work is consistent with these needs and with recommendations from the (TAC), the White Salmon River Management Committee (WMC 1994), and portions of the Columbia Basin Fish and Wildlife Program (NPPC 1994).  Although determining possible limiting factors for supporting anadromous fish runs in Rattlesnake Creek is critically important, the drainage also supports a remnant population of coastal cutthroat trout, an ESA candidate species, and the stream may be very important to the continued existence of a quality rainbow trout fishery in the Wild and Scenic lower White Salmon River.

We are proposing to conduct a substantial assessment effort that includes a) documentation of current physical habitat conditions and fish populations, and b) identification and prioritization of in-channel and riparian restoration needs.  The assessment will be undertaken with statistical rigor so that changes in habitat conditions and fish populations can be detected before, during, and after any proposed restoration activities.  We expect that our results will be invaluable for prioritizing restoration projects, insuring cost efficiency, and increasing chances of success of future restoration efforts in the Rattlesnake Creek watershed, in the White Salmon River Subbasin, and in other regional efforts.

c. Rationale and significance to Regional Programs
Our proposed work is highly relevant and significant to the draft White Salmon River Subbasin Summary (Rawding 2000).  The summary specifically identifies several fish and wildlife needs that our study will directly address.  The most pertinent subbasin summary needs addressed in our proposed work are: “collect basin data on fish habitat quality and quantity to complete comprehensive assessment…” (proposal objectives 1 and 3); “develop a comprehensive watershed assessment…” (proposal objectives 1-3);  and, “determine abundance, distribution, survival by life stage, and status of fish and wildlife native to the watershed…” (proposal objectives 2 and 3).

The WMC helps generate and review proposed projects in the White Salmon River Subbasin.  An informational presentation on this proposal was given to the TAC on July 13, 2000, which ranked it 1st, and to the White Salmon River Management Council at the regular meeting on July 24, 2000, which ranked it 2nd behind a small $20K restoration project.  Both the FWP (Section 7.6C) and the ISG (1996) have recommended a holistic, watershed approach to identify key physical and biological limitations for the recovery of salmon and steelhead stocks.  The activities we have proposed for the Rattlesnake Creek drainage meet the FWP goals to encourage interagency cooperation along with public participation.  The proposed activities will provide specific information to the White Salmon River TAC for their efforts to restore anadromous fishes to the subbasin, and will provide managers with the data needed to make informed decisions about guiding additional habitat and fish restoration efforts.  Our assessment of the drainage will help lead restoration activities addressed in measures 7.7 and  7.8 of the FWP.  The FWP (measure 7.10B) also directly discusses Condit Dam and blockage of historic salmon range in the White Salmon River.
d. Relationships to other projects 
We will communicate with two ongoing projects: Project 9802600 “Document Native Trout Populations” and project 9902400 “Bull Trout Population Assessment in the Columbia River Gorge, WA”.  We will share information and coordinate sampling activities with these two projects where possible.

e. Project history (for ongoing projects) 

NA

f. Proposal objectives, tasks and methods

Objective 1)  Characterize stream and riparian habitat conditions in Rattlesnake Creek drainage.

Objective 2)  Determine the status of fish populations in the Rattlesnake Creek drainage.

Objective 3)  Use the collected habitat and fisheries information to help identify and prioritize areas in need of restoration.

Collectively, these three objectives are designed to address many of the needs outlined in the draft White Salmon River Subbasin Summary (Rawding 2000).  Although our work is specific to one drainage, the products from this study should help guide similar restoration efforts in the subbasin.  Products anticipated from this collaborative effort will include, but not be limited to, reports, archived baseline data on the fish and habitat of Rattlesnake Creek prior to reintroduction of anadromous salmonids, refereed publications, and a prioritized list of future habitat and fish restoration needs.

Objective 1)  Characterize stream and riparian habitat conditions in Rattlesnake Creek drainage.
Task 1a.  Measure water quality, water quantity, stream habitat, and riparian conditions. (UCD, YN, USGS) [FY 01-03]

Water quality parameters to be sampled include pH, turbidity, dissolved oxygen, conductivity, continuous temperature, and total and fecal coliform bacteria.  The water-quality monitoring program will be devised according to Washington Department of Ecology (DOE) QA/QC criteria.  Water quality parameters, with the exception of stream temperatures, will be measured at least quarterly at established fixed stations along the stream gradient and in tributaries.  Stream temperatures will be monitored continuously at a large number (> 10) of stations in Rattlesnake Creek and its tributaries using Onset Stowaway thermographs.  Stream discharge measurements will be taken at established stations along the stream length and in tributaries to characterize flow at a minimum of three points on the hydrograph (high, medium, and low flows).  We will select stations that have relatively uniform velocities across the channel width.  These data will be used to characterize temporal and spatial patterns of flow along the stream continuum.

We propose to conduct physical stream habitat surveys along the length of Rattlesnake Creek and in tributaries following the methodology of Hankin and Reeves (1988) in a manner consistent with the USFS (1997, version 9.7) Pacific Northwest Region’s Stream Inventory Handbook.  The field inventory will quantify key stream habitat components and indicators of aquatic health including: 1) large woody debris, 2) stream habitat units following Bisson et al. (1982), 3) substrate composition following Wolman (1954), 4) channel geometry following Leopold (1994), and 5) riparian vegetation characteristics (e.g., species composition, age structure, shading).

Task 1b.  Describe geomorphology of the watershed. (UCD) [FY 01-02]

The watershed will be described and delineated into a hierarchical classification of progressively smaller subunits (e.g., Rosgen 1994; Frissel et al. 1986).  Demarcating the stream in this manner will assist in the development of effective habitat and fish sampling strategies and will identify geological features and land-use practices that are influencing channel forming processes.  These data combined with the fisheries data will help identify areas where restoration is most needed and identify the most cost-effective restoration activities with the highest likelihood of succeeding.

Task 1c.  Determine background levels of stable carbon and nitrogen isotopes in the Rattlesnake Creek drainage. (UCD) [FY 01-03]

Stable isotope sampling during the first year will allow us to identify specific target taxa and determine sufficient sample sizes for successive years to establish a baseline prior to the reestablishment of anadromous fishes with the removal of Condit Dam.  Stable isotope ratios in selected flora and fauna will be assessed using methods similar to those described by Kline et al. (1990) and Bilby et al. (1996).  Briefly, samples of riparian vegetation, aquatic vegetation (i.e., periphyton), aquatic macroinvertebrates, or fish and other fauna (e.g., salamanders) will be collected from selected locations within the watershed for isotope analysis.  In the field, riparian foliage will be removed using forceps and placed in plastic bags.  Epilithic organic matter will be scraped from aquatic substrates, collected in steel pans, and stored in glass vials with stream water.  To collect aquatic invertebrates we will disturb the streambed upstream of a Surber sampler; samples will be placed in a plastic bag with stream water.  Resident fish, and perhaps amphibians, will be collected by electrofishing, sacrificed, and placed in plastic bags with distilled water.  All samples will be kept on ice until transported back to the laboratory.  At the laboratory, samples will be frozen at –20(C until they can be processed for isotope analysis.  For analysis, samples will be thawed, freeze dried, ground to a fine powder using a laboratory mill, and stored over silica gel desiccant in sealed vials.  Invertebrates will be sorted by trophic categories (e.g., grazers, shredders, collector-gatherers, and predators).  We will use from 25-100 mg of sample for analysis, depending on taxa, and will pool samples if necessary.  The powdered samples will be sent to an outside contractor for the isotope ratio analyses.  The analyses basically involve combusting the samples to generate CO2 and N2 gases and measuring the isotope ratios in the evolved gases with mass spectrometry.  Samples will be collected along the stream profile at a minimum of three different locations (e.g., upper, middle, and lower sections and above barriers to upstream fish migration) in Rattlesnake Creek and its tributaries.  At present we do not have exact sample sizes or target taxa for this effort, although sample sizes will be a minimum of 20 per taxon from each stream segment and we will likely concentrate sampling efforts on widely distributed (in the drainage) fish and macroinvertebrate species.  Sampling during the first year will allow us to identify specific target taxa and determine sufficient sample sizes for a baseline prior to the reestablishment of anadromous fishes.

Objective 2)  Determine the status of fish populations in the Rattlesnake Creek drainage.

Task 2a.  Derive estimates of salmonid population abundance. (YN, USGS) [FY 01-03]

We propose to obtain annual estimates of population density and biomass of resident salmonids.  These data will be the baseline for comparison with future abundance and biomass estimates after the restoration activities and the removal of Condit Dam.  To obtain estimates of fish density and biomass, we will first conduct intensive habitat surveys of sampling sites during summer low-flow conditions.  Soon after these habitat surveys, fish sampling will be conducted by snorkeling, electrofishing, or a combination of both.  When we conduct snorkel surveys, we will largely follow the methodology of Hankin and Reeves (1988), which uses a stratified systematic surveying technique to sample and derive an estimate of a fish population.  We will calibrate our snorkel estimates by the ratio method following guidelines of Dolloff et al. (1993).  If stream reaches cannot be snorkeled because of size or flow limitations, we will electrofish a systematic sample of habitat units within strata of specific habitat types (e.g., pools, glides, riffles) or use finer gradations if necessary to achieve desired precision in estimates.  When electrofishing is used, habitat units chosen for sampling will be blocked off with nets to insure no movement into or out of the unit during sampling.  A backpack electrofisher will be used to conduct two or more passes using the removal-depletion methodology (Zippin 1956, Bohlin et al. 1982, White et al. 1982).  The field guides of Connolly (1996) will be used to insure that a pre-determined level of precision for the population estimate is achieved (generally, coefficient of variation no greater than 25%) within each sampling unit for each salmonid species.  These methods have been chosen to minimize sampling error while minimizing the number of units sampled by electrofishing and the number of electrofishing passes conducted, thereby lessening the numbers of fish that will be exposed to the potentially harmful effects of electroshocking 

Task 2b.  Determine fish species composition, distribution, and life history attributes within the watershed.  (YN, USGS) [FY 01-03]

We propose to document the distribution and abundance of individual fish species within the watershed prior restoration activities and the removal of Condit Dam.  This task will be accomplished during the execution of task 2a, with the exception of some additional sampling above barriers to determine the distributional extent of resident fishes.  Determining the presence and distribution of fishes in the basin is important since fishery resources in the entire subbasin are relatively little studied.  Coastal cutthroat trout, an ESA candidate species, are present in some streams of the drainage and may be present in others (Rawding, pers. comm. WDFW).  Bull trout Salvelinus confluentus, a federally listed threatened species may also be present within the White Salmon River subbasin (Rawding 2000).

In order to track movements, growth, and other life history attributes of resident salmonids, we will PIT tag select groups of age-1 or older fishes that we capture during our stream surveys.  We will attempt to recapture tagged fish in upstream-downstream fyke nets or weirs and in subsequent within year and annual electrofishing surveys.  In out years we will explore the possibility of using PIT-tag detection equipment (e.g., flat plate antennas) being developed with emerging technology.  The PIT tags we use will also be detectable at Bonneville Dam in the event that an anadromous life history form of rainbow trout still exists above Condit Dam.

Task 2c.  Determine existing kinds, distribution, and severity of fish diseases in the watershed.  (USFWS, YN, USGS) [FY 01-03]

A subsample of fish captured during population studies and all fish incidentally killed during sampling will be put on ice and delivered to the U.S. Fish and Wildlife Service's Lower Columbia Fish Health Center, which will provide a thorough disease profile as part of the U. S. Fish and Wildlife Service's National Wild Fish Health Survey (an in-kind contribution of approximately $15,000).  These data will provide an important baseline on the health of existing resident fish populations in the Rattlesnake Creek drainage.  The removal of Condit Dam will allow adult anadromous salmonids and other species access to Rattlesnake Creek from the main-stem Columbia River; these fishes may introduce new pathogens or parasites into the watershed.  Knowledge of current conditions will help managers anticipate and weigh possible risks or threats to existing resident fish populations.  We propose to obtain fish specimens for disease sampling using a longitudinal and tributary sampling strategy.  This will facilitate the development of a fish-health baseline for areas that would be accessible and inaccessible (above barriers) to anadromous salmonids in the future.

Task 2d.  Obtain and archive tissue samples in a non-lethal manner for possible future genetic analysis. (YN, USGS) [FY 01-03]

A tissue sample (fin clip) from a subsample of salmonids captured during electrofishing will be removed and preserved (95% ethanol) for possible future genetic analyses (an in-kind contribution will be sought to pay for this supplementary genetics work).  With the exception of hatchery fish (primarily rainbow trout) introductions in the main-stem White Salmon River, resident salmonids have been reproductively isolated above Condit Dam for > 75 years.  These data will serve as a genetic reference point for rainbow and coastal cutthroat trout populations in the watershed prior to the reestablishment of congeneric anadromous salmonids. 

Objective 3)  Use the collected habitat and fisheries information to help identify and prioritize areas in need of restoration.

Task 3a.  Estimate current and potential carrying capacity for rearing stages of juvenile salmonids. (YN, USGS, WDFW) [FY 03]

We propose to provide fisheries and habitat information from the Rattlesnake Creek watershed to WDFW personnel who will then use the EDT model (e.g., Lestelle et al.  1996) to link environmental factors with population biology.

Task 3b.  Conduct a limiting factor analysis on the combined fish and habitat data.  (YN, USGS) [FY 03]

We propose to conduct a qualitative and quantitative analysis of the fish and habitat data to identify both large-scale and reach-specific factors that may currently limit resident salmonid production in the Rattlesnake Creek drainage.  This analysis should be applicable to future anadromous salmonid production potential, particularly early life stages.  This analysis will be used to guide a large-scale and reach-specific restoration identification and prioritization process.

g. Facilities and equipment
The cooperating agencies currently possess much of the equipment needed for conducting both the field and lab components of the proposed work.  All of the offices have modern computing equipment and software and employ highly trained and experienced professionals.  Collectively, the cooperators have a long history of successfully conducting research, monitoring, management, and restoration activities in the basin.

Special or higher cost items to be purchased with project funds include: backpack electrofisher, GPS unit, weirs/nets, PIT tag reader, and a computer.
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B.S., Biology, 1989
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Fish Biologist--Research, Oregon Dept. Fish & Wildlife, Columbia River Research, Clackamas, OR.
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Fish Biologist, Beak Consultants Inc., Portland, OR.

1984-1985
Fishery Biologist, U.S. Fish and Wildlife Service, National Fisheries Research Center, Columbia River Field Station, Cook, WA. 

1983
Fish Habitat Surveyor, Idaho Transportation Dept., Coeur d’Alene, ID.
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School
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Oregon State University, Corvallis

    Ph.D.  Fisheries Science, 1996

University of Idaho, Moscow


    M.S.   Zoology, 1983

Centre College of Kentucky, Danville

    B.S.    Biology, 1977

Expertise:  The primary areas of my expertise include stream fish ecology and population dynamics.  I have contributed to numerous studies involving anadromous and resident salmonids as well as non-salmonids of the Pacific Northwest.

Publications and Reports (five most relevant)
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Resume for: Susan K. Gutenberger
Experience
1996 - Present
Supervisory Microbiologist/ Project Leader, U.S. Fish & Wildlife Service, Lower Columbia River Fish Health Center, Underwood, WA.

Current responsibilities:  Supervise personnel, operations, and studies of a fish health diagnostic laboratory serving seven hatcheries and the Abernathy Fish Technology Center.  Direct field and lab operations for wild fish health surveys in Washington and Oregon. 

1993 - 1996
Post-doctoral position and private consultant, Oregon Cooperative Fisheries Research Unit, Oregon State University, Corvallis, OR. 

1987 - 1993
Research Assistant, Oregon State University, Corvallis, OR.

1985 - 1986
Research Biologist-technician, Oregon Regional Primate Center, Aloha, OR.

1983 - 1985
Fishery Biologist, U.S. Fish and Wildlife Service, National Fisheries Research  Center, Columbia River field Station, Cook, WA.

1976 - 1983
Research Biologist-Technician, Dept. Veterinary Science, University of Idaho,  Moscow.

Education
School






Degree and Date Received
Oregon State University, Corvallis

Ph.D.  Microbiology, 1993

University of Idaho, Moscow


M.S.    Veterinary Science, 1983

University of Idaho, Moscow


B.S.     Microbiology, Zoology, 1976

Expertise: Research and diagnostics of fish disease in hatchery and wild fish.  Work includes studies on infectious pathology, physiology, immunology, and pharmacology as well as involvement in day-to-day operations of hatcheries and the fisheries of the Columbia Basin.  

Publications and Reports (five most relevant)
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Schreck, C.B., and S.K. Gutenberger.  1996.  Effects of balloon tags on physiological indices and swimming performance of chinook salmon juveniles.  Consultation project for private company.

Resume for:  James H. Petersen

Experience
1995-Present
Research Fishery Biologist, U.S. Geological Survey, Biological Resources Division, Columbia River Research Laboratory, Cook, WA.


Current responsibilities: Project leader on research project to determine survival of summer steelhead over their first winter in the Wind River Basin (WA).  Co-leader on various main-stem Columbia and Snake River projects concerning juvenile salmon passage, predation, and reservoir drawdown.

1994
Acting Director, Columbia River Research Laboratory, USGS, Cook, WA.

1988-93
Research Fishery Biologist, Columbia River Research Laboratory, U.S. Fish and Wildlife Service.

1984-88
Associate Research Curator, Section of Fishes, Natural History Museum of Los Angeles County, Los Angeles, CA.

1983-84
Environmental Scientist, Section of Fishes, Natural History Museum of Los Angeles County.

1977-83
Graduate Teaching Assistant, University of Oregon, Eugene, OR.

Education:
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Degree and Date Received
University of Oregon, Eugene


Ph.D., Marine Ecology, 1983

University of Queensland, Australia

Rotary Fellowship, 1976

Boise State University, Boise


B.S., Biology, 1975

Expertise:  The primary areas of my expertise include predator-prey dynamics, population dynamics, and application of various modeling techniques to fisheries.

Publications and Reports (five most relevant)

Petersen, J.H.  1994.  The importance of spatial pattern in estimating predation on juvenile salmonids in the Columbia River.  Trans. Am. Fish. Soc.  123:924-930.

Petersen, J.H. and D.M. Gadomski.  1994.  Light-mediated predation by northern squawfish on juvenile salmon.  J. Fish Biol.  45: 227-242.

Petersen, J H., D.M. Gadomski, and T.P. Poe.  1994.  Differential predation by northern squawfish on live and dead juvenile salmonids in the Bonneville Dam tailrace (Columbia River).  Can. J. Fish. Aquat. Sci.  51:1197-1204.

Ward, D.L., J.H. Petersen, and J.J. Loch.  1995.  Index of predation on juvenile salmonids by northern squawfish in the lower and middle Columbia River and in the lower Snake River.  Trans. Am. Fish. Soc.  124:321-334.

Houck, A., B. Kaufman, and J. Petersen.  1995.  Smallmouth bass in the Horseshoe Bend Reach of the San Joaquin River:  Limiting factors and bioenergetic modeling.  Report prepared for Southern California Edison Company, Rosemead, California.

Resume for:  Daniel J. Rawding

Experience
1995-Present
Fish Biologist, Washington Department of Fish and Wildlife, Southwest Region, Vancouver, WA.

Current Responsibilities: As the agency’s steelhead and sea-run cutthroat stock assessment and harvest specialist I am currently responsible for development of  adult and juvenile population estimates from the mouth of the Columbia to the Klickitat River, development and implementation of recovery plans for all Lower Columbia River tributaries and reintroduction plans for the Cowlitz and White Salmon rivers, and development and implementation of mainstem and tributary harvest regulations.

1994
District Fish Biologist, Washington Department of Fish and Wildlife, Region 5, Vancouver, WA.

1989-1993
Fish Biologist, Washington Department of Fish and Wildlife, Steelhead Program, Olympia, WA.

1986-1988
Fish Biologist, U.S. Army Corps of Engineers, Cascade Locks, OR.

1983-1986
Fish Biologist, Washington Department of Fish and Wildlife, Steelhead Program, Forks, WA.

1982-1984
Fishing Guide, Royal Coachman Lodge, Dillingham AK.

1984
Fisheries Technician, Washington Department of Natural Resources, Fish Program, Forks, WA.

1981
Fisheries Technician, U.S. Forest Service, Tongass National Forest, Sitka, AK.

Education:
School





Degree and Date Received

University of Washington, Seattle

B.S.  Fishery Science, 1982

Expertise:  The primary area of my expertise is steelhead and sea-run cutthroat trout biology and management including population dynamics, life history, stream ecology, stock assessment, and harvest management.

Publications and Reports (five most relevant)
Rawding, D.J.  1997.  Stock status update for steelhead in the lower Columbia River, Washington.  Washington Department of Fish and Wildlife.  Olympia, WA.

Hale, D.A., and D.J. Rawding.  1997.  Columbia River Fish Management Plan -- Winter steelhead,  all species review .  Washington Department of Fish and Wildlife.  Olympia, WA.

Rawding, D.J.  1997.  Wind River smolt monitoring report.  Washington Department of Fish and Wildlife, Southwest Washington Region, Vancouver, WA.

Hale, D.A., and D.J. Rawding.  1997.  Annual anadromous gamefish report.  Washington Department of Fish and Wildlife.  Vancouver, WA.

Rawding, D.J., and D.A. Hale.  1996.  Annual anadromous gamefish report. Washington Department of Fish and Wildlife.  Vancouver, WA.

Resume for:  Steve Stampfli

Experience

1988-Present
Manager, Underwood Conservation District, White Salmon, WA.


Current responsibilities:  Guide functions of the district including office management, technical assistance to private landowners and governments on natural resource topics, grant writing and administration, and managing on-ground projects.  

1984-1987
Environmental Coordinator, Wharf Resources Inc. Annie Creek Mine, Lead, SD.

1981-1984
Director, South Dakota Department of Water and Natural Resources – Exploration and Mining Program, Pierre.

1980-1981
Mine Reclamation Specialist, South Dakota Department of Water and Natural Resources, Pierre.

Education:

School




Degree Received

Duke University, Durham, NC

Masters of Environmental Management

Colorado College, Colorado Springs
B.A., Biology

Expertise:  Prime topics of expertise include watershed management methodology, disturbed land restoration, environmental monitoring and coordination of various governments and private interests.

Publications and Reports (five most relevant)

Stampfli, S.  1994a.  White Salmon River watershed: basin land-use investigation report.  Underwood Conservation District White Salmon, WA.  

Stampfli, S.  1994b.  White Salmon River watershed: basin water quality investigation report.  Underwood Conservation District, White Salmon, WA.

Stampfli, S.  1992.  Restoration of steep slopes adjacent to roadways in south central Washington.  Underwood Conservation District,  White Salmon, WA.  

Stampfli, S.  1989.  Water quality survey of Underwood Conservation District, Skamania and Klickitat Counties, WA.  Underwood Conservation District, White Salmon, WA.

Ring, C., S. Stampfli, and B. Parish.  1986.  Broad-winged hawk nesting in the Black Hills of South Dakota.  South Dakota Bird Notes.  Volume 6, Rapid City, SD.  

Resume for:  Wendall S. Willey

Experience

1999-Present
Fish Habitat Biologist, Yakama Indian Nation Fisheries Resources Department, Toppenish, WA.

Current Responsibilities:  As a habitat biologist in the Yakama Nation Timber, Fish, and Wildlife program my primary responsibility is to review Forest Practice Applications for protection of aquatic resources on private and state forest lands within the ceded territory of the Yakama Nation, inclusive of Yakima, Klickitat, and Skamania counties.  Additional responsibilities include initiating and participating in habitat restoration and passage improvement projects within the territory described above.

1999 Fish Habitat Biologist, Natural Resources Management Corporation, Eureka, CA.

1997-1999 Graduate Research Assistant, USGS California Cooperative Fishery Research Unit, Humboldt State University, Arcata, CA.

1993-1997 Fisheries Biologist, Taylor Associates, Seattle, WA.

1991-1993 Fisheries Technician, Port Gamble S’Klallum Tribe Fisheries Department, Kingston, WA.

Education

School






Degree and Date Received
Humboldt State University



M.S.  Fisheries Biology, 2000

University of Washington



B.S.  Fisheries Science, 1993

University of Washington



B.A.  History, 1993

Expertise:  The primary areas of my expertise include stream ecology, life history, population dynamics, and habitat requirements of anadromous and resident salmonids.  My background also includes studies of hydrology and water quality effects on salmonid and non-salmonid species.

Publications and Reports (five most relevant)

Carlson, L., and W.S. Willey.  2000.  The Columbia River Anadromous Fish Tribal Restoration Plan; Big White Salmon River Subbasin.  Document prepared for: Columbia River Inter Tribal Fish Commission, Portland, OR.

Willey, W.S.  1995.  Cedar River rainbow and bull trout population assessment.  Report prepared for Seattle Water Department, Seattle, WA.

Willey, W.S.  1996.  Boundary Reservoir bull trout snorkel survey report.  Report prepared for R2 Resource Consultants, Kirkland, WA.

Willey, W.S.  1998.  Mad River Index Reach fish population assessment.  Report submitted to the State of California Resources Agency, Department of Fish and Game, Arcata, CA.

Willey, W.S.  2000.  Energetic response of juvenile coho salmon to varying water temperatures in northern California streams.  Master’s thesis, Humboldt State University, Arcata, CA.
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