FY 2007-2009 F&W Program Project Solicitation

Section 10. Narrative

Project ID:
Chief Joseph Kokanee Enhancement Project 199501100
Title: 
199501100Chief Joseph Kokanee Enhancement Project 
A. Abstract 
For many years fish entrainment at Grand Coulee Dam has been a concern of the Lake Roosevelt fishery managers.  Downstream tag returns, the presence of unknown origin kokanee at mid-Columbia fish bypass facilities, angler reports and creel survey results all began to reinforce this concern.  In 1996, the Chief Joseph Kokanee Enhancement project began a 42-month assessment of fish entrainment at Grand Coulee Dam. Fish passage was monitored at 14of 24 turbine intakes concurrently with a weekly gill net survey sampling fish species most likely to be entrained. Single beam acoustic technology indicated that entrainment was substantial and may significantly impact the success of the BPA funded kokanee and rainbow trout hatchery programs. At the recommendation of the Independent Scientific Review Panel (ISRP), this project shifted its major focus to conducting a strobe light efficacy test using sonic tags and underwater hydrophones to determine/reinforce the effect of the strobe lights on fish behavior and their ability to act as a deterrent to fish entrainment . Study results recommend not using strobe lights to deter fish from entering the third powerplant forebay or penstocks.
Adult enumeration surveys continue to be conducted on known tributary kokanee populations using weirs and spawning ground surveys. Results have concluded that most kokanee stocks are in a declining state and will require some level of hatchery supplementation in order to increase their abundance. Genetic samples have been collected during all phases of the project. Results confirm the existence of at least 7 distinct kokanee stocks in the blocked area. 
The objectives and work elements identified in this project proposal re-direct the focus to  kokanee supplementation and habitat enhancement work on major tributaries in the blocked area, including the Nespelem and San Poil Rivers located within the boundaries of the Colville Indian Reservation. Project work will be directed toward improving spawner access to existing and unavailable spawning habitat, monitoring and evaluating  hatchery supplementation efforts and investigating the feasibility of improving kokanee egg to fry survival.
B. Technical and/or scientific background

The Chief Joseph Kokanee project began in 1995 following its inclusion into the fish and wildlife program. It was intended to protect and enhance natural origin kokanee in the blocked area and provide information on their abundance, distribution, productivity and diversity.The project has also been involved with addressing fish entrainment issues at Grand Coulee Dam.. 

Following a 42-month study period, entrainment was determined to be severe and represented the greatest threat to the success of the BPA funded hatchery operations on Lake Roosevelt. The third power plant was identified as entraining more than 85 percent of the total entrained fish. Power peaking operations during the day time period was identified as being responsible for the high entrainment rate. 

A concurrent gill net survey was conducted on a weekly basis at various locations and depths along the dam.  Kokanee salmon (Oncorhynchus nerka) and  Rainbow trout (Oncorhynchus mykiss) and (both hatchery focal species) were identified as being the most abundant species near the potential entrainment locations. Walleye and smallmouth bass were the next most abundant species. All four mentioned species contribute to the Lake Roosevelt fishery and provide a positive economic impact to the regional economy.

Following this the Independent Scientific Review Panel (ISRP) stated that since the project had identified entrainment as severe then the project should move forward in reducing entrainment and suggested that strobe light technology may hold the answer.

Since that time, the project in concert with Pacific Northwest National Labs (PNNL) have conducted four annual limited strobe light efficacy and fish behavior studies. The studies were conducted using underwater hydrophones and sonic tags, stationary multi and split beam acoustics, Doppler current profiling, temperature profiling, mobile acoustics and tests involving a sensor fish developed by PNNL.

Following guidance from tribal and regional fishery managers, the project conducted a strobe light test at a single turbine intake on the 3rd power plant. In addition the project in conjunction with the Lake Roosevelt Monitoring Program has initiated  hatchery re-introduction of a locally adapted kokanee stock into several  reservoir tributaries including, Big Sheep Creek, West fork San Poil River, Gold Creek and Onion Creek.  This strategy is intended to supplement local kokanee stocks and potentially develop a local kokanee egg source.  The project is further involved with the Lake Roosevelt Rainbow trout habitat project in removing barriers to upstream migration to provide increase spawning and rearing habitat for kokanee and rainbow trout.

Kokanee production in Lake Roosevelt has continued to decline due to numerous limiting factors including annual reservoir operations directed toward flood control and power production, limited shoreline spawning, entrainment  predation and reduction in forage production (Scholz et al. 1985; Peone et al. 1990; Griffith and Scholz 1990; Baldwin et al. 2003; McLellan et al. 2004).  Since kokanee are highly valued because of their historical significance to the native cultures of the region and their importance as a sport fish, it is imperative that the natural population be maintained and enhanced where possible.  

C. Rationale and significance to regional programs

The Lake Roosevelt fisheries managers agreed on a long term kokanee enhancement  effort that consisted primary of artificial production using the only available kokanee stock from Lake Whatcom, WA. The intent of the project was to determine the significance of entrainment upon the hatchery kokanee and rainbow trout programs, determine the number of kokanee stocks in the blocked area, evaluate any interactions, genetic drift, genetic dilution caused by crossing of hatchery stocks with natural origin kokanee and finally determine the status of the kokanee in the lake. 

This project is part of the Lake Roosevelt Fisheries Management Program and the Lake Roosevelt Hatchery Coordination Team. The Fisheries management program meets monthly while the coordination team meets quarterly. All kokanee and rainbow trout stocking plans are discussed in depth at these functions as are project SOW’s . This is an effort to reduce redundancy, prevent duplication of effort, coordinate work plans and preserve tribal sovereignty. 

The kokanee project personnel meet regularly with tribal fisheries personnel to discuss plans for fish stocking, manpower needs and assignment, budgetary issues and future plans.

The findings of this project are shared with all Lake Roosevelt Management entities and the general public in the form of newspaper articles. Annual reports are submitted to BPA for publication and dissemination. 

D. Relationships to other projects

The Chief Joseph Kokanee Enhancement is related to the kokanee hatchery projects and evaluates interactions of hatchery kokanee with natural origin fish in the blocked area. To date, adult monitoring has prevented any introgression by hatchery origin kokanee into natural populations. The project compliments both BPA funded hatchery programs, 199104600, Galbraith Springs Hatchery and 199104700 Sherman Creek Hatchery. 

This project works closely with the Lake Roosevelt Rainbow Trout Habitat Project (19901800) project. In the past we have cost-shared on habitat improvement projects in the San Poil River that provided benefits to both kokanee and rainbow trout.

Data collected by the project is shared with the Lake Roosevelt Data collection Project 199404300 project managed by the Spokane Tribe of Indians

Project personnel work closely with the WDFW in the development of fishery regulation related to kokanee.
E. Project history (for ongoing projects) 

Kokanee salmon have been an integral part of Lake Roosevelt since shortly after its creation in 1941. For many years a kokanee fishery existed in the lake. Following the construction of the Third Power Plant in the early 1970’s the kokanee fishery declined. As the third power plant began operations a salvage fishery for kokanee existed that was condoned by the Washington Department of Fish and Wildlife, success was measured by the number of apple boxes of kokanee per day. (K.Cash, Personal communication. NPS, retired .1996). 

In the early 1980’s the Lake Roosevelt fishery managers including the Colville Confederated Tribes, the Spokane Tribe of Indians and the WDFW developed a management plan that included the construction of two kokanee hatcheries one at Kettle Falls (Sherman Creek Hatchery) and the second on the Spokane Indian Reservation (Metamooteles Springs) near Wellpinit WA.

Some time after the hatcheries began planting kokanee into Lake Roosevelt reports pertaining to kokanee (presumed to be of Lake Roosevelt origin) began turning up at fish counting stations, creel, and coded wire tags were recovered from the tern colony at Rice Island. 

In 1995, the Chief Joseph Kokanee Enhancement Project began to look into the question of entrainment. A forty-two month entrainment survey was completed using single beam acoustic transducers in an attempt to quantify entrainment, identify the power plant responsible and ultimately the dam operation responsible. Power peaking operations at the third power plant was responsible for the greatest entrainment. Entrainment was determined to be severe and probably the greatest threat to the success of the BPA funded hatchery operations. Concurrently with the 42-month acoustic survey a gill net survey was conducted in each power plant forebay. The survey did not collect enough data to allow a statistically valid conclusion, however it did determine that approximately 50 percent of the captured fish were kokanee and rainbow trout. Theses are focal species of the hatchery operations and are identified in the sub basin plans. Approximately 70 percent of the captured kokanee were of wild origin (LeCaire 2000).

Genetics samples were collected during the gill net work and during the adult enumeration portion of the project. Additional genetic samples were collected for this project by WDFW personnel, EWU and Spokane tribal personnel as well as during the annual Spokane tribal Kokanee derby and the joint Lake Roosevelt test fishery held every

January. Initial genetic work was limited to electrophoretic protein analysis conducted by the University of Montana. Subsequent genetic work has been completed using micro satellite DNA analysis. At a minimum, seven (7) distinct kokanee stocks have been identified as having the potential of exiting within the blocked area (upstream from Chief Joseph and Grand Coulee Dams. These stocks are as follow: Lake Whatcom WA (an out of basin stock used by the hatcheries due to availability), The Lake Roosevelt at Large stock, San Poil/Nespelem River stock, Meadow Creek, B.C. Canada, Red Fish Creek/Kokanee Creek, Canada, Chain Lake, WA and Buck Creek WA.  A final stock is believed to exist in Christina Lake B.C. Canada. Samples from this group are expected to be analyzed in 2006.

In 2000 the Independent Scientific Review Panel suggested that since strobe light technology was successful in reducing entrainment at Dworshak, Reservoir, ID, then this project embark upon a strobe light efficacy test. Beginning in 2001 the project began assessing strobe light efficacy in the third power plant fore bay.  The first summer of testing used a bank of three uni-directional lights loaned by the USBR, Denver Co. These lights were suspended 15 meters below a barge anchored in the center of the fore bay entrance. Over the next three years additional lights were purchased from Flash Technology and operated under various study designs to determine their ability to elicit a negative behavioral response. In conjunction with this work, sonic tagging and under-water hydrophone technology was employed to reinforce our findings. This work yielded no concrete statistical valid conclusion that strobe light deterred fish entrainment. In 2005 four new omni directional lights were purchased. These lights were suspended from a trash rack (G-21) at the turbine intake level. At the time of this writing the report is incomplete but at the turbine intake level, strobe lights seem to attract fish at night. This finding is directly in conflict with the finding at Dworshak Reservoir in Idaho.

F. Proposal biological objectives, work elements, and methods

Biological Objective 1. Natural origin kokanee restoration. Restore natural origin kokanee abundance in the blocked area to levels capable of sustaining a harvestable surplus.
Assumption: Natural origin kokanee are declining in tributaries of the blocked area. Several hundred kokanee were harvested in the blocked area tributaries in limited tribal fisheries as late as the 1980’s, well after large piscivorous predators became established in blocked area reservoirs and after current reservoir operations were developed. Impacts other than predation or entrainment may be affecting this decline.
Relevant Intermountain Province Objectives. 1C6: Restore resident fish species (subspecies, stocks and populations) to near historic abundance throughout their historic ranges where suitable habitat conditions exist and/or where habitats can be restored. Province Level Objective 1C2: Maintain and enhance self-sustaining, wild populations of native game fish, and subsistence species, to provide for harvestable surplus.
Work element 1: Project Coordination and Planning:
Methods: Develop a technical working group using the existing Lake Roosevelt Fisheries Evaluation Project planning process to assist with project coordination, permitting requirements and other co-management issues that relate to this project.
Work element 2: Continue to inventory kokanee abundance: 

Methods: Monitor adult escapement to Big Sheep Creek and Nespelem and San Poil Rivers during 2007-09 using picket weirs installed in the lower reaches of these streams. Also conduct spawning ground surveys in these streams. Kokanee fry survival will be determined using rotary screw traps in the upper San Poil River fished during the fry emergence period in early spring. During normal to below normal water years, redd capping in the upper reaches of the San Poil River may also be feasible to determine egg to fry survivals. The enumeration of redds above the screw traps may also be used for egg to fry survival estimates.   
Biological Objective 2 Supplement current kokanee stocks using artificial production.

Assumption: The fundamental assumption behind the theory of supplementation is that hatchery fish returning to the spawning grounds are “reproductively similar” to naturally produced fish. There is information that suggests that this may not be true in all situations or under all scenarios. This supplementation effort will use an in-basin stock that is currently being reared as part of the Lake Roosevelt Kokanee Hatchery Program.
Relevant Intermountain Province Objectives: 2C1: Artificially produce sufficient salmonids to supplement consistent harvest to meet management objectives. Province Level Objective 2C2,: Provide both short and long-term harvest opportunities that support both subsistence activities and sport angler harvest. 2C1: Artificially produce enough fish to supplement consistent harvest to meet state and tribal management objectives.
Work element 1 Assist with outplanting hatchery kokanee fry in Big Sheep creek
Work element 2 Assist with outplanting hatchery kokanee fingerlings in West Fork San Poil River and Gold Creek.
Methods: Both these work elements require coordination of tribal staff working on this project with Lake Roosevelt Kokanee Hatchery personnel. Outplanting sites will be identified and schedules developed for conducting outplants. The outplanting strategy for fingerling releases in the upper San Poil River (Westfork San Poil River and Gold Creek) is a new strategy initiated in the fall of 2005. The intent is to release bigger fish that can be externally marked, release fish higher in the drainage (30 miles) to improve homing fidelity and to allow for better dispersion as they migrate to the lake to avoid a predator bottleneck.
Work element 3  Monitor and evaluate the effect of using hatchery supplementation to increase the abundance, distribution and productivity of natural origin kokanee in the San Poil River.
Methods: This will require the development of a Monitoring and Evaluation Plan. One of the important elements of the plan will be to compare changes in productivity of a supplemented population to a non-supplemented population. A potential reference stream that has not received hatchery releases is the Nespelem River. Also, genetically the Nespelem kokanee are closely linked to those in the San Poil. It is important that the M&E Plan has measurable goals and that objectives and strategies are clearly linked to the goals. 
Biological Objective 3: Initiate strategies for improving habitat/passage for kokanee.

Assumption: Natural origin kokanee abundance may be increased by improving existing habitat and providing access to unavailable habitat. During the 1990’s kokanee hatchery outplants were released in Barnaby Creek, a perennial tributary of Lake Roosevelt on the Colville Indian Reservation. A culvert at the mouth of the stream/Lake interface becomes perched if the lake elevation drops below 1280 feet in elevation, which in most years it does do to salmon summer flow augmentation requirements. However, in the high water year of 1997, the culvert was submerged by the lake level and approximately 800-1,000 adults returned to Barnaby Creek.  
Relevant Intermountain Province Objectives: 1B2: Begin implementation of habitat strategies for addressing identified limiting factors for all focal species and native fishes. Province Level Objective, 1C6: Restore resident fish species (subspecies, stocks, and populations) to near historic abundance throughout their historic ranges where suitable habitat conditions exist and/or where habitats can be restored.
Work element 1 Determine the feasibility of providing spawner access to lower Barnaby Creek.
Methods: Since the culvert that prevents access to Barnaby Creek is located on a County road, this work will have to be coordinated with the Ferry County Planning and Roads Department. A fish passage consultant will be retained by the project to conduct this study. 
Work element 2: Design, construct and install a fish passage structure on lower Barnaby Creek.  

Methods: This work will be contingent on a favorable feasibility study result. This work would also require a fish passage consultant for the design work.  
Work element 3 Conduct feasibility study for proposed construction of spawning channels in the Nespelem and San Poil Rivers.
Methods: This work will require field surveys to identify suitable sites and will also require some assistance from the Tribe’s Environment Trust Department, which has a geomorphologist on staff. Also these studies may not be required in the San Poil River if adults begin to return for initial hatchery supplementation outplants next year and successfully reproduce in the mainstem river.
.

G. Facilities and equipment 

At this time the project leases office space in the former tribal medical building in Inchelium. In 2003, the project purchased an 8x16 storage shed located on rent free property.  The shed is used to store consumable equipment such as life preservers, survival suits, scuba tanks, hip and chest waders, etc. The project also rents a commercial storage unit to store items related to strobe light deployment and underwater hydrophone systems. Larger items such as the project work boat and screw trap are stored undercover at the Nespelem, WA. central Fish and Wildlife office. 
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I. Key personnel

Richard LeCaire

Project Manager: Chief Joseph Kokanee Enhancement Project 

Colville Confederated Tribes, Fish and Wildlife Dept.

Education

B.S., Zoology/Environmental Studies, Eastern Washington Univ., 1990

Experience

1988-89:  Riological Technician, U.S. Forest Service, Colville, WA

1990-91:  Scientific Technician, Washington Dept. Fish and Wildlife

1992-94:  Fishery Biologist, TFW Program, Colville Confederated Tribe F&W

1994-Present:  Fishery Biologist II, Colville Confederated Tribe F&W

Project Responsibilities

Mr. LeCaire will be responsible for providing oversight and administration at the project level. He will provide supervision to project staff on all field work, data collection and analysis and is responsible for meeting deadlines and completing reporting requirements.
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