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A. Abstract

Chum salmon have been virtually extirpated above Bonneville Dam yet a small population annually ascends into the reservoir.  Limiting factors for chum production above Bonneville are not well known.  Assuming these fish experience the same stressors as those below Bonneville Dam, factors that limit production are: 1) loss of habitat through inundation by Bonneville Dam; 2) failure to ascend Bonneville fish ladders; 3) tributary blockages created by migration barriers and hatchery weirs; 4) sedimentation of spawning and rearing habitats.  


Bonneville Dam impounded the Columbia River in 1938 and created a 537,000 acre feet reservoir at river mile 145.  Passage counts as recorded at Bonneville Dam, The Dalles, John Day and McNary facilities, show transit upstream of these facilities on a regular basis with a great majority remaining in Bonneville Reservoir. Chum salmon were found in numerous tributaries up to and including the Walla Walla River (Nehlsen, 1991).  Two thousand one hundred seventeen chum salmon were recorded passing Bonneville during its fist year of operation.  Passage peaked in 1941 with 5,269 adults.  Ten year average trends show a constant decline in adult chum passage above Bonneville.  Passage above Bonneville Dam for 2005 is 132 adults to date.  

The Columbia River chum population contains three Evolutionary Significant Units (ESU), Coastal, Cascade and Gorge (Meyers 2004 in, Keller 2004) with 16 historical spawning populations.  At this time, only two genetically distinct spawning populations exist, Gray’s River in the Lower Columbia and a mainstem Columbia Gorge stock located directly below Bonneville Dam (Hillson, 2004).  The Gorge population at one time was thought to contain two components, Lower (below Bonneville) and Upper (above Bonneville), however, as post-Bonneville Dam construction numbers declined within the Upper area, populations were likely combined.  Within the Columbia basin, Fulton (1970) identified 24 historical spawning locations.  Presently there are approximately 11 known and active spawning locations below Bonneville Dam, which contain the two genetically distinct populations.  Habitat loss in the Columbia river mainstem, tributaries and estuary have contributed to the decline of chum salmon populations (Johnson et. al., 1997), with considerable losses realized as a result of Bonneville Reservoir impoundment.

Within the Columbia Gorge Province, all subbasin plans identify ESA listed fish as their Focal species.  In addition to being an ESA listed species (Threatened status as of 1999 and reaffirmed 2004), Chum salmon have been specifically identified as a Focal Fish species in the Columbia Gorge, Wind River, and Upper Gorge Tributary subbasins.  Within the Columbia Gorge subbasin, two goals are listed for chum: 1) reestablish at least one spawning population upstream of Bonneville Dam; 2) Ensure continued progress toward Tribal goals (CRITFC, 1995).  The Lower Columbia Salmon Recovery and Fish and Wildlife Subbasin plans for the Wind River (WR) and Upper Gorge Tributaries (UGT) do not list specific objectives for the Focal Species.  Rather, they have focused upon recovery criteria that involve a hierarchy of ESU, Strata, and Population standards (UGT and WR subbasins).  In support of the aforementioned subbasin plans, the objectives of this project will be: 1) Monitor and evaluate upstream passage of adult chum above Bonneville Dam; 2)  Halt declining chum population trends; 3) Recover chum above Bonneville Dam.  Completion of these objectives will provide empirical evidence to address the scientific data gap as to the limiting factors of natural production for chum salmon within the Columbia Gorge Province.

B. Technical and/or scientific background

The CG Subbasin is defined as Bonneville Reservoir only and includes no tributaries (Oregon Coordination Group definition within CG Subbasin).  The tributaries are addressed in their respective subbasin plans or are lumped into the UGT subbasin plan.  The Bonneville impoundment was created in 1938.  Chum historical abundance was over 1.4 million fish (CG Subbasin).  Historical chum distribution above Bonneville Dam is not well known.  Populations were present in Herman creek and near the Little White Salmon hatchery in the 1930’s and 1950’s (Myers et. al., 2002).  Since passage has been monitored at Bonneville Dam, chum counts peaked in 1951 with over 5 thousand adults passing.  Since this time the annual passage has declined significantly.  What are the factors leading to this decline and how may they be addressed to reverse the negative trends in escapement?  

Since 1951, decade averages are depicted in Table 1. which show a sharply decreasing trend.  

Table 1.  Ten-year average of adult chum passage over Bonneville Dam, 1951-2004.
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Ten year trend of adult chum passage over Bonneville Dam


Within the Columbia Gorge, anadromous fisheries are critical to the socioeconomic viability of the surrounding economies.  Chum salmon are also known to be significant to Tribal culture (CG Subbasin).  

Thirteen ESU’s, identified under the Final Updated Proposed Action (November 2004) of the 2004 Biological Opinion on Remand, are believed to be affected by FCRPS operations.  Columbia River chum is one of the thirteen.  Twelve “important actions” are listed within the UPA, three of which may be associated with chum: 1) Continue adult fish passage improvement; 2) Improve tributary spawning and rearing habitat; 3) Continue regional RM&E support.  The overarching objective is a stable and improving trend in adult anadromous fish over multiple years.  
The CG Subbasin is a relatively short reach and as such differs slightly from the more “classic” subbasin.  As a result of this, OCG recognized that for fish assessment, standard analytical tools such as EDT, QHA, etc., will not be applicable.  Assessments will rely solely upon empirical evidence and professional judgment (CG Subbasin).  Within the UGT Subbasin, an Integrated Watershed Assessment (IWA) was completed that describes watershed process limitations that contribute to stream habitat conditions, specifically, sediment conditions.  While upper Rock Creek evaluations are presented, none are listed for lower Rock Creek.  It is predicted that sediment dynamics within the watershed should trend stable over the next 20 years.  In support of the overarching objective, population trend analysis should continue.  Habitat conditions have not been adequately assessed within the key priority areas with respect to chum; habitat conditions conducive for spawning as outlined in Hillson (2004) need to be evaluated.  The potential for future augmentation measures to restore the Upper Gorge populations would be evaluated through these efforts.  Methodologies adopted from the Timber, Fish and Wildlife Manuals for Ambient Monitoring will be adopted and employed for habitat, spawning gravel, sedimentation, and temperature evaluations.
Very little literature exists with respect to chum evaluations within the subbasin.  Keller (2004) documents 411 total chum passing above Bonneville in November and December of 2003.  Eight of these were radio tagged and movements were monitored.  Three were detected near The Dalles Dam, two in the area of Stevenson, WA., one at the little White Salmon (Drano Lake) and one was a fallback below Bonneville Dam.  Specific data for these fish pertaining to monitoring frequency, transit times, routes, lingering times, inferred habitat preferences and eventual spawning location are not well portrayed.

Two chum salmon populations were recognized as genetically distinct in the Columbia River (Johnson et. al., 1997), Lower Gorge and Grays River.  Myers et. al., (2004) has classified three populations grouped by their geographic distribution, Coastal, Cascade and Gorge.  Microsatellite DNA analysis by Hillson (2004) supports Johnson’s findings of two genetically distinct components, Gorge and Gray’s River.  A third potentially distinct group near the I-205 bridge of the Columbia river at Woods Landing spring seeps (River Mile 112) was located in the fall of 1999, however, multidimensional DNA analysis by Small et. al., (2004) places this population with that of the Gorge.  The Gray’s River population encompasses the Coastal and Cascade groups of Meyers et. al. (2002) from I-205 to the Columbia River mouth.  Columbia Gorge populations exist from Bonneville Dam to I-205 bridge.  Chum salmon within the Wind River, Upper Gorge Tributaries, Little White Salmon, and Columbia Gorge subbasins may be considered a separate population from Upper Gorge, of which very little data exists beyond historical records of presence.  

Artificial spawning channels have been used successfully to establish and re-establish chum salmon populations (Bonnell, 1991; Cowan 1991).  In October 2002, an artificial channel was constructed in Duncan Creek, WA. under the Safety-Net Artificial Propagation Program (SNAPP) premise of the 2000 Biological Opinion to augment the Lower Gorge production.  Under this effort, artificial spawning sites were constructed and coupled with wild-stock hatchery spawning to increase the genetic population.  This  preventative measure is meant to safe-guard the survival of the population against any catastrophic events that may imperil its viability.  It is believed that normal stray rates from Lower Gorge mainstem populations are responsible for seeding most tributary populations in the area and are likely to support the small yet regular passage numbers above Bonneville.  A key component of this project would be ascertain genetic divergence between Lower and Upper Gorge (those passing and found to be spawning above Bonneville) chum populations.

Completion of a multi-year intensive monitoring program will provide sufficient empirical data by which to accurately guide management decisions, provide accurate baseline assessments of adult populations and genetic relationships, and, monitor anadromous trends over time for adult chum passage into and production within Bonneville Reservoir.  The overall goal will be to support the Updated Proposed Action of the 2004 BiOp on Remand and the recovery of this ESU.  For chum salmon specifically, filling the survival “gap”, as identified through the NOAA’s jeopardy analysis, will be accomplished through implementation of the Action Agencies strategies as outlined within the respective subbasins.

C. Rationale and significance to regional programs

Research, monitoring and evaluation needs related to focal species have been identified within the CG Subbasin in order to address critical data gaps.  Some of the needs identified within this Subbasin plan are: migration and distribution information; status and trends of aquatic habitats, quality, and flows; habitat quality where chum exist; the need to identify areas within the reservoir that do, or, can support chum spawning; experimentally use hatch boxes or other methods to introduce chum juveniles into Bonneville Reservoir; and, identify opportunities to enhance or develop new spawning habitat for chum salmon within the reservoir.  Rock creek near Stevenson, WA was identified in the UGT Subbasin as a priority area for chum production.  Habitat action #9 states that this area is identified as a potential area for the creation of spawning habitat to replace what was lost through the inundation of Bonneville Dam impoundment.   

The historical population within the WR Subbasin was estimated at 25,000-30,000.  There were no hatchery releases and all believed chum production is of natural origin.  Spawning occurred below Shipherd Falls, with the lower most mile of habitat having been inundated and lost to production with the construction of Bonneville Dam.  Additional limiting factors include stalled and increased difficulty of adult passage above Bonneville Dam and increased mortalities to juvenile production during out migration.  The WR Subbasin uses an integrated regional strategy for recovery that emphasizes 7 criteria; one of which calls for a substantial increase of salmon numbers, productivity, distribution, and diversity; the second states that recovery cannot be achieved based solely on improvements in any one of the seven factors; a third believes that existing programs are insufficient to reach recovery goals (WR Subbasin).  Investigations into passage difficulties, fallback rates, movements patterns within the reservoir, identification of naturally spawning aggregations, and genetic analysis for population divergence will provide empirical evidence to direct more intensive monitoring and potential SNAPP actions to be implemented within the subbasin in the near future.
One key priority for the Columbia Gorge Province is to reduce passage impedance mortality at Bonneville Dam and mitigate for effects of reservoir inundation.  Inferences through EDT modeling, using habitat based characteristics, estimate current production within the Province at only 19% for chum with abundance a mere 3% of historical levels (WR Subbasin).  The Recovery goal for WR Subbasin chum is a restored population to a medium level of viability as evidenced through the 75-94% probability of persistence over 100 years.  Specific river reaches have been prioritized and placed into 4 tiers to support this recovery planning.  Tier 1 areas are where recovery measures would yield the greatest benefit and include the historic spawning areas located below Shipherd Falls.  Coupled with the Rock Creek priority area, these will be the major focal points for evaluations of augmentation measures analogous to Duncan Creek (Project 200105300).
The Tribal recovery plan “Wy-Kan-Ush-Mi Wa-Kish-Wit” (Spirit of the Salmon, CRITFC, 1995) identified the Wind River as a candidate site for chum restoration.  NOAA Fisheries Willamette-Lower Columbia Technical Recovery Team places great importance upon establishing additional populations in historic spawning areas to spread the risk of extinction across populations and “strata” in the Columbia ESU (CG Subbasin). 

D. Relationships to other projects

The most closely related research related to this proposal would be BPA projects 199900301, Evaluate Spawning of Fall Chinook and Chum Salmon Below the Four Lowermost Columbia River Mainstem Dams, and 200105300, Re-introduction of Lower Columbia River Chum Salmon into Duncan Creek.  Project 199900301, (Keller, 2004) is focused upon the Ives Island portion of the Lower Gorge population that exists between Bonneville Dam and the I-205 bridge.  Rates of genetic exchange and geographic distribution of the Ives Island portion are not well known.  Interspecific investigations have been implemented under Keller (2004) and Hillson (2004) for the Ives Island and Duncan Creek populations, yet comparative evaluations to the Upper Columbia Gorge population is wanton.  The 20 year average for passage above Bonneville Dam is 63 chum salmon (inclusive of YTD data for 2005 of 132 fish).  Based upon the population estimate from Keller 2004, the upstream passage of 63 fish would represent a 7.2% stray rate and may prove to be a remnant of the historic Upper Gorge populations that existed up to the Walla Walla River (Nehlsen, 1991).  It is theorized that historical counts of chum passage above Bonneville Dam have been underestimated.  Prior to 2003, visual counts were discontinued at the end of October.  Beginning in 2003, video-tape monitoring showed passage of chum upstream through the middle of December.  Preliminary data from 2003 show that < 1% of total chum would have passed upstream by the end of October.  Results of Keller (2004) should be expanded upon with increased efforts to evaluate upstream passage, the subsequent movement patterns within the reservoir, and the potential genetic divergence of these stray fish.

Hillson (2004) was responsible for using Lower Gorge chum stocks for the development of an artificial augmentation program within Duncan Creek on the Washington side of the Columbia River under the SNAPP premise to preserve the genetic diversity of the Lower Gorge population and provide donor stocks for future introduction efforts.  Multiple spawning sites exist for this population yet microsatellite DNA analysis grouped all populations between Bonneville Dam and I-205 bridge together as one (Small 2003).  Comparisons between the upstream strays that navigate Bonneville Dam have not been done.  Principles evaluated under Hillson (2004) may be applied to a suitable site above Bonneville Dam in support of the CG Subbasin objective of establishing at least one viable Upper Gorge, naturally spawning population within the subbasin.

E. Project history (for ongoing projects) 

New Proposal

F. Proposal biological objectives, work elements, and methods

The objectives of this project will be: 1) Monitor and evaluate upstream passage of adult chum above Bonneville Dam; 2)  Halt declining chum population trends; 3) Recover chum above Bonneville Dam.  
Objective 1:  Monitor chum passage above Bonneville Dam


WE 1.a.  Produce Environmental Compliance Documentation

WE 1.b.  Produce Inventory or Assessment 

WE 1.c.  Manage and Administer Projects 


WE 1.d.  Produce/Submit Scientific Findings Report 

WE 1.e.  Mark/Tag Animals

WE 1.f.  Collect/Generate/Validate Field and Lab Data 

WE 1.g.  Submit/Acquire Data 

WE 1.h.  Create/Manage/Maintain Database 

WE 1.i.  Disseminate Raw/Summary Data and Results 

WE 1.j.  Develop RM&E Methods and Designs 



WE 1.k.  Analyze/Interpret Data 
Upstream monitoring will be coordinated with United States Army Corps of Engineers (USACE) and the associated fish passage monitors overseen by WDFW at the USACE facilities.  Combination of manned and passive video methods will be implemented through coordination with WDFW personnel to provide 24-hour coverage during the standard migration time frame of October through December, annually.  Parameters to be monitored will be peak passage numbers and timing, diurnal fluctuations in passage, and fallback tendencies.









Upon completion of and acceptance of the Research Plan for this project by USACE, adult chum will be captured at the trapping facility and implanted with radio telemetry tags.  Multiple agencies operate passive monitoring radio telemetry receivers above and below Bonneville Dam.  Coordination between these entities will facilitate the use of in-situ receivers for extensive coverage at little cost beyond personnel time.  Radio tags are known to attenuate at depths greater than 30 feet and may be difficult to locate using fixed-station passive receivers.  Mobile tracking receivers aboard vessels will also be utilized to accurately monitor areas and water depths that may not be covered by fixed stations and will be instrumental in locating potential habitat preferences as identified by increased loiter times of adults.  Potential spawning sites identified will be evaluated for temperature and substrate suitability through parameters identified in Hillson 2004.  

Objective 2:  Halt declining chum population trends



WE 2.a.  Produce Environmental Compliance Documentation


WE 2.b.  Manage and Administer Projects


WE 2.c.  Produce/Submit Scientific Findings Report 

WE 2.d.  Mark/Tag Animals 

WE 2.e.  Collect/Generate/Validate Field and Lab Data


WE 2.f.  Submit/Acquire Data Analyze/Interpret Data


WE 2.g.  Create/Manage/Maintain Database Produce Inventory or Assessment


WE 2.h.  Disseminate Raw/Summary Data and Results


WE 2.i.  Develop RM&E Methods and Designs

WE 2.j.  Analyze/Interpret Data





Washington tributaries to the Gorge Province are relatively few, however, two of which have been specifically identified as priority areas for chum, Rock Creek and Lower Wind River.  EDT analysis data, limiting factors analysis, and watershed analysis data does exist from various sources but is dated from 1999 and 2002.  A review of this existing data will provide baseline information for comparative values of proposed surveys.  
Spawning surveys will be conducted on all tributaries with the exception of the Big and Little White Salmon Rivers between October-December on a weekly basis to detect presence of adult chum.  Larger tributaries pose difficulties in adequate visual coverage.  Snorkel surveys will be implemented on these streams/rivers to adequately evaluate presence.  When located, fish will be captured using beach seines for bio-data collection (fork length, mid-eye to hipural length [MetH], gender, scale and DNA samples) and radio tag insertion for movement tracking.  All post-spawn mortalities will be sampled for biological data, Genetic Stock Indexing/DNA analysis, and otolith collection for comparison to Lower Gorge natural and Duncan Creek productions.







Thermal regimes of streams play a critical role in selection by spawning adult chum.  Temperature loggers will be deployed in all Province streams within the first river mile at a minimum of 3 sites to evaluate temporal temperature fluctuations.  Research implemented by the U.S. Forest Service revealed stream sedimentation levels of less than 12% fines in the upper basin for Rock Creek; these areas are dominated by gravel and cobble substrates within the upper and lower sections.  However, Fishman Environmental Services (1997) identified the first mile of Rock Creek as having limited spawning gravels (UGT Subbasin).  Sedimentation levels due to previous and current human activities have been a limiting factor for chum reproduction.  Measures of substrate diversity within these streams will be used to determine percent fines within the streambed.  A secondary measure of cobble/boulder embededness will be used to correlate percent fines and its effect upon potential spawning area selection by adult chum.  Stream gradients dictate spawn site selection and can pose passage barriers to suitable habitat.  Columbia Gorge Province tributaries will be surveyed for gradient analysis within the first river mile.
Objective 3:  Recover chum above Bonneville Dam


WE 3.a.  Produce Environmental Compliance Documentation


WE 3.b.  Manage and Administer Projects


WE 3.c.  Produce/Submit Scientific Findings Report 


WE 3.d.  Mark/Tag Animals 

WE 3.e.  Collect/Generate/Validate Field and Lab Data


WE 3.f.  Submit/Acquire Data Analyze/Interpret Data


WE 3.g.  Create/Manage/Maintain Database Produce Inventory or Assessment


WE 3.h.  Disseminate Raw/Summary Data and Results


WE 3.i.  Develop RM&E Methods and Designs


WE 3.j.  Analyze/Interpret Data

Through passage monitoring, radio tagging, and updated surveys of existing high priority stream reaches, extant populations of chum will be identified.  A review of existing limiting factors and watershed analysis will help to ascertain a change over time in habitat parameters such as spawning gravel condition, sedimentation levels, and thermal regimes.  Protocols for evaluation will be adopted from the Timber, Fish and Wildlife manuals for such parameters (Pleus et al 1999).  As a result of extant population surveys and habitat evaluations, steps will be taken to evaluate the need for artificial production programs as identified within the Columbia Gorge Subbasin as “. . a more aggressive strategy. . .” for completing Objective 1, developing a viable and self-sustaining population of chum salmon above Bonneville Dam.
G. Facilities and equipment 

Office headquarters are located within the WDFW Region 5 office located in Vancouver, WA.  Transportation will be secured through GSA Fleet Management.  Vessels for on-water mobile monitoring may be available through other Federally funded programs such as project 200306500, Determine the Origin, movements, and Relative Abundance of bull trout in Bonneville Reservoir.  Additional coordination for mobile monitoring using vessels may be available through projects such as the University of Idaho’s Cooperative Fish and Wildlife Research Unit that performs multiple evaluations throughout the Province.  Communications between barge transportation companies will also be explored for on-water mobile tracking options.  On-the-Ground operations will be the majority of the expenditures.  High cost capitol investments such as vehicles, vessels, and radio telemetry equipment are not expected for this project.  It is believed that the availability of equipment through existing projects and interagency coordination will eliminate the need to purchase additional capitol equipment.  
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I. Key personnel

Steven W Gray
20119 N.E. 272 st.

Battle Ground, WA 98604

360-904-8652



EMPLOYMENT

Fish and Wildlife Biologist 3




   2004-Present


Bonneville Reservoir bull Trout Investigations
Vancouver, Washington
Project leader for bull trout investigations within Drano Lake, Klickitat River and Bonneville Reservoir.  Develop subcontract with Confederated Tribes and Bands of the Yakama Nation for cooperative research efforts.  Supervise WDFW and Yakama Nation (YN) field crews during field operations at Drano Lake and Klickitat River, Lyle Falls #5.  Design and implement sampling methodologies and protocols for bull trout investigations.  Analyze, assess, and interpret  research results; produce annual reports for submission to project sponsors.

Fish and Wildlife Biologist 2

2002-2004

WDFW: Select Area Fishery Evaluations
Vancouver, Washington

Field investigator for Columbia River Select Areas Fishery Evaluation project.  Conducted professional biological studies: collect and report project data using common established scientific principles and techniques.  Coordinate net pen biological monitoring activities.  Collect and evaluate physicochemical information at present and potential net pen sites.  Collect and analyze macro invertebrate samples.  Conduct biological sampling from watersheds adjacent to net pen sites to monitor degree of intermixing/ straying of pen reared stocks in local watersheds.  Establish stream survey protocols, stream index’s, and standardized monitoring of both juvenile and adult salmon populations.  Monitor spring and fall commercial fisheries at Washington Select Area Fishery locations.  Provided monthly and end of the year updates and reports of activities.  Supervise field staff of 2-5 personnel.

Fish and Wildlife Biologist 1

1998-2002
WDFW: Select Area Fishery Evaluations
Vancouver, Washington

Field investigator for Columbia River Select Area Fishery Evaluation (SAFE) project.  Under general supervision, conducts professional biological studies, provides analysis of project data using common and established scientific principles and techniques.  Conduct biological sampling of fishery (recreational and commercial) activities at SAFE net pen sites; provide annual technical reports of Fishery results.  Includes monitoring of spring and fall fisheries and observations aboard test fishery vessels.  Collect and evaluate physicochemical information at present and potential net pen sites.  Collect, sort and evaluate macro invertebrate samples from each net pen site before, during and after each annual rearing period.  Provide annual technical reports of net pen water chemistry.  Coordinate with Water Quality Specialist in maintaining standards of water quality monitoring.  Design, create and implement biological sampling program for watersheds adjacent to net pen sites in order to monitor degree intermixing/straying of pen reared stocks in local waters.  Coordinate with citizens regarding activities upon or adjacent to their privately owned lands.  Coordinate with local timber companies for access to stream reaches upon private grounds.  Establish stream survey reference areas for repeated standardized monitoring of both juvenile and adult salmonid populations.  Coordinate with other Region 5 staff providing standardized monitoring of local stock status and report annually on stock status.   Assist hatchery support staff with the oversight and rearing of juvenile net-pen salmonids.  Monitor growth rates and condition factors during net pen acclimation.  Monitor rearing densities and feed schedules for adverse environmental, limnological and health effects.  Supervise hazardous waste production and disposal for region 5 office.   Monitor Hazard Communication program implementation and prepare Hazardous materials/Chemical inventory.  Member of the Region 5, WDFW, safety committee.   Assist with multiple public events such as children’s fishing derbies, public outreach at state fair events, devise and present public outreach to school children at local Watershed Festival events.  Provide regular reports of project activities and conduct other activities as needed.

Scientific Technician 2
1997-1998
WDFW 
Vancouver, Washington

Install, operate and maintain environmental monitoring equipment at net pen locations.  Perform independent benthic and physicochemical data sampling at high mountain lakes.  Prepare reports of assigned sampling activities.  Perform equipment repair and calibration in accordance with specifications and SOP’s.  Proof sample data for precision and accuracy.  Perform statistical analysis of water quality data sets.  Enumerate and identify aquatic benthic invertebrates to lowest taxonomic level.  Monitor test fishing activities and evaluate adult salmonid presence.  Supervise hazardous waste production and disposal.  Sport checking salmon and sturgeon anglers.  Adult salmonid spawning ground survey’s for CWT recoveries.  Commercial gill-net monitoring on the lower Columbia River.  Adult steelhead genetic tissue sampling.  Evaluate pre-smolt juvenile abundance in waterways using portable electro-shocking equipment.  Net seining of wild chinook juvenile’s for CWT implantation.  Train, coordinate and supervise Displaced Fisher’s of Wahkiakum County Conservation District in the procedures and methodologies of adult salmonid spawning ground surveys.


EDUCATION

Bachelor of Science, Biology
1993-1995
Eastern Washington University
cheney, Washington
Associate of Arts
1991-1992
Yakima Valley Community College
Yakima, Washington

Associate of Applied Science
1987-1989
Portland Community College, Sylvania Campus
Tigard, Oregon

SKILLS AND HOBBIES




Eight years working with adult salmon research




Six years water quality physicochemical monitoring




Four years Hazardous Materials Coordinator, Region 5, WDFW




PADI certified diver




Single-Engine-Land Private Pilot’s License




Department of Interior’s Boater Safety Training Graduate
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