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Proposal No: 34009

Title:
NET PEN REARING SPRING CHINOOK IN LAKE OSOYOOS 

Section 3. Project description

a. Abstract

Historical accounts from the 19th century and field observations from the early 20th century indicate that spring Chinook salmon once thrived in and above Lake Osoyoos in the Okanogan subbasin.  This project will initiate investigations into the feasibility of re-establishing a unique population of lake-rearing spring Chinook in and above Lake Osoyoos.  This project will use floating net pens to rear spring Chinook in a lake environment, monitor their emigration from the Lake and through the hydrosystem, and later, enumerate adult returns.  This program will provide the information necessary to assess the feasibility of a full spring Chinook reintroduction program into Canadian waters (Okanogan basin above lake Osoyoos) where historical salmon habitat is already being extensively rehabilitated for existing runs of sockeye salmon.  This project will collect information on Chinook rearing and migration that could demonstrate a cost-effective option for reestablishing unique lake-rearing type spring Chinook populations.

The project will also install and demonstrate a newly developed, long-range PIT tag detection system for monitoring the migration of Chinook and sockeye salmon from a lake into a large river environment.

b. Technical and/or scientific background

The Upper Columbia River Spring Chinook ESU includes stream-type Chinook salmon spawning above Rock Island Dam in the Wenatchee, Entiat, and Methow rivers.  All Chinook salmon in the Okanogan River are now believed to be ocean-type and are considered part of the Upper Columbia River Summer/Fall Chinook ESU (Meyers 1998).  However, historically, spring Chinook salmon were numerous in the Okanogan sub-basin as they were harvested by the Confederated Tribes in the Okanogan River during their May thru October salmon fisheries (Post 1938 as quoted in NWPPC 1986).  

Fulton reported that while spring and summer Chinook were limited to the Okanogan and lower 2 km of the Similkameen by the late 1960’s, they formerly spawned in Salmon and Omak creeks and most of the Similkameen River.  These former runs were lost to irrigation development.  Parkhurst reported that the large, early-day runs of Chinook were depleted due to a combination of over-exploitation by the commercial fisheries in the lower Columbia River and the destructive Indian fishery.  By 1874 over one-half of the normal salmon run reaching the Confederated Tribes was destroyed by lower river commercial fisheries.  In 1884, the tribes had lost about three-fourths of their fishery and by 1890, salmon runs to the Confederated Tribes was almost completely destroyed (Ray 1972).  The large Chinook run into Salmon Creek was lost when the Bureau of Reclamation built Conconcully Dam in 1916.  When surveyed in 1936, no Chinook were present in Salmon Creek (Parkhurst 1950 as cited in NWPPC 1986)

Historical Indian fisheries for Okanogan salmon in May, June, and early July were likely spring Chinook.  Alexander Ross in 1811 wrote that the Southern Okanogans assembled in large bands in June for the purpose of fishing during the summer season (Ray 1972).  Indian peoples gathered at Okanogan Falls (above Lake Osoyoos) and the lowermost Similkameen River to harvest the June run of chinook salmon (Walker 1998).  The Southern Okanogan would harvest the first salmon returning to the Okanogan River in June; other reports have the first salmon returning in May.  They would establish a summer fishing camp at Oroville to harvest salmon returning from June to October (Spier 1938).

French and Wahle (1965) designated all Chinook arriving at Rock Island Dam by June 18 to July 9 as spring Chinook.  Chapman reported that fifty percent of the spring Chinook run passes Rock Island Dan in mid-May with passage at Wells Dam occurring slightly later.  These fish inhabited at least Salmon Creek and Omak Creek.  Production in the Similkameen River is uncertain as a 15-foot falls was believed to be a passage barrier at lower flows.  Fulton, however, reported the falls as passable.  Chapman (Chapman 1995) stated that, “No reliable information indicates that spring Chinook ever used the Similkameen River.”  As with sockeye, spring Chinook did migrate above Lake Osoyoos and spawned in the upper Okanogan River and other tributaries.  Chapman reports that, “In 1936, spring Chinook were observed in the Okanogan River upstream from Lake Osoyoos by Canadian biologists (Gartrell 1936).  That observation for May estimated 100-300 adults present on the spawning grounds.”   In recent years, Chinook have been reported in small numbers spawning in the Okanogan River above Lake Osoyoos (Langness 1991, Bartlett 2001 per. com).

It appears from the above information that spring Chinook did return to the Okanogan River in sufficiently large numbers to draw Okanogan Indians to establish summer camps at locations that would support fishing on spring Chinook originating from above Lake Osoyoos.  These historical spring Chinook runs in the upper Okanogan River would have had to been sufficiently large to justify locating fishing camps for their harvest when access to substantial fisheries at Kettle Falls and Icicle Creek in the Wenatchee River was also available.    

It is probable that spring Chinook spawning above Lake Osoyoos reared in the lake prior to smoltification, a life history strategy that is very successful for sockeye and coho salmon.  Reservoir rearing of juvenile spring Chinook was demonstrated to be a successful strategy in Fall Creek and Green Peter reservoirs in the Willamette subbasin and produced significant adult runs.    

The fish detection system to be installed on the face of, or in the lake outlet ahead of Zosel Dam uses the 23 mm, half duplex, passive integrated transponder (PIT) tags manufactured by Texas Instruments.  While the standard, full duplex PIT systems installed at most of the dams, require fish to be channeled within close proximity of a small antenna, the half duplex system scans a much larger area.  The new, half duplex system is less expensive, requires less power, and is less sensitive to interrupting noises and disturbances.  Each swim through antenna can detect fish in a volume greater than 1,400 cu. ft. and at 10 reads per second.  In addition to the antenna array detecting tagged fish leaving the lake, the system will be provide information on fish behavior and route of passage past Zosel Dam that will be critical to improving passage conditions and trapping at the site per project #29008.

c. Rationale and significance to Regional Programs

Spring Chinook have been extirpated from the Okanogan subbasin.  The Upper Columbia River (UCR) Spring Chinook were listed as an endangered species on March 24, 1999.  Chinook from the Okanogan River was excluded from the spring Chinook listing and the subbasin was excluded from the subsequent Critical Habitat designation. The Confederated Colville Tribes are attempting to reintroduce spring Chinook to their historical habitats to assist in their recovery pursuant to the Endangered Species Act (ESA) and provide for tribal ceremonial and subsistence fisheries, and recreational fisheries.  

The ESA listing of UCR Spring Chinook described them as stream-type salmon.  However, the unique habitat within the Okanogan subbasin may have produced spring Chinook that included stream-type, ocean-type and a lake-reared life history type.  Should this project demonstrate the ability of spring Chinook to rear and emigrate from Lake Osoyoos, the ESU could be substantially increased in its abundance, diversity, and distribution.

A critical step in reintroducing spring Chinook into the upper Okanogan is to determine whether smolts will successfully migrate to the lake outlet following a lengthy rearing period.  This project will measure the extent to which the Chinook emigrate from Lake Osoyoos.  Later, other M&E programs will document adult returns.   

Upper Columbia River sockeye salmon have been the most successful, upriver anadromous species to sustain themselves in the face of hydrosystem development.  Their juvenile life history includes lake rearing that may provide them with a behavioral and survival advantage in their later, downstream migration though the hydrosystem’s series of reservoirs.  The survival of Chinook from this project will be compared to those reared and released in the Okanogan River to determine if such a survival advantage may be evident and worthy of additional study.  

d. Relationships to other projects 
Should this project demonstrate successful rearing in, and emigration from Lake Osoyoos, then additional years of study would be proposed and integrated into the CCT’s “Phase I Okanogan River Spring Chinook Production” proposal, #29050.

The CCT’s proposal, “Adult Passage Counting and Trapping at Zosel Dam”, #29008, if funded would provide adult and juvenile M&E facilities that would assist in evaluating this proposal now and in any future years.  The ability to monitor the reintroduction of spring Chinook to historical habitats above Zosel Dam will be greatly enhanced and more cost-effective with the facilities proposed in project #29008.

All M&E of spring Chinook from this innovative proposal upon their emigration from Lake Osoyoos would best be undertaken within the CCT’s proposal #29033, “Design and Conduct Monitoring and Evaluation Associated with Reestablishment of Okanogan Basin Natural Production”.  Data on adult and juvenile spring Chinook originating from this Lake Osoyoos project can be monitored through proposal #29033 at no additional cost.

M&E of returning spring Chinook from this proposal will be enhanced through the development and use of collection gear for adult salmon proposed in project #29042, “Selective Fish Collection and Harvesting Gear”.  CCT intends to use the gear developed in project #29042 to collect and assess the origin of returning spring Chinook.  In the long-term, returning Chinook that originated from Lake Osoyoos rearing could be collected for broodstock for any artificial propagation program to continue reintroduction efforts into Canadian waters.

Substantial habitat restoration is occurring in Canada to enhance sockeye salmon runs.  These efforts are related to project #200001300, “Evaluate an Experimental Re-Introduction of Sockeye Salmon into Skaha Lake.  This sockeye habitat rehabilitation should also improve conditions for spring Chinook.

The Okanogan Nation Fisheries Commission in Westbank, British Columbia has shown interest in reintroducing Chinook salmon into historical habitats above Lake Osoyoos.  The Commission has developed a proposal, “Developing a Strategy for Restoring Chinook Salmon (Onchorhynchus tshawytscha) in the Okanogan-Similkameen Region”.  The information gained from this innovative proposal would be critical to assisting the Commission in pursuing its desires for Chinook reintroduction.

e. Proposal objectives, tasks and methods
Objective 1:
Review literature and historical accounts

Methods:
Review additional literature, particularly Canadian reports, on the historical distribution of spring Chinook salmon in the upper Okanogan River.  Review literature on other Canadian, Alaskan lake systems possibly used by spring Chinook to gain information on juvenile life histories in such systems.  Review reservoir rearing of spring Chinook in Oregon and Washington reservoirs.

Objective 2:
Obtain permits, licenses, and agreements


Task 2.1:
Obtain necessary Washington DOE permit for net pen rearing

Methods:
Provide net pen rearing plans to DOE to obtain an aquaculture permit exemption.
Task 2.2:
Obtain a COE permit for placing structures in navigable waters

Methods:
Provide net pen rearing plans to COE to obtain a permit for placement of floating net pens in navigable waters.
Task 2.3:
Achieve agreement with Canadian authorities about placement of fish in boundary waters

Methods:
Meet with Canadian and First Nations entities to describe net pen rearing experiment.  Achieve agreement on rearing and release protocols for spring Chinook.  Achieve agreement on collection of returning adults at Zosel Dam.  Location of net pens will require agreement with Canadian managers.

Task 2.4:
Obtain any Okanogan County and City or Oroville permits or agreements to place and operate experimental net pens

Methods:
Meet with City and County officials to describe overall fishery management plans and specifically the net pen rearing experiment.  Obtain any necessary permits or agreements for net pen operations.


Task 2.5:
Conduct NEPA



Methods:

Prepare a research exemption to meet NEPA requirements.

Objective 3:
Survey Lake Osoyoos for Conditions Suitable for Net Pen Rearing

Task 3.1:
Review literature, records and reports for depth, temperature, water velocity, wind and wave characteristics, and dissolved oxygen information in Lake Osoyoos near Zosel Dam 

Methods:
Review published reports, City, County, Corps of Engineer, Bureau of Reclamation, and state records for water data pertinent to net pen rearing.  Some information already exists from earlier experiments with sockeye net pen rearing.  Information will be obtained via phone calls and office visits.

Task 3.2:
Confirm or conduct depth surveys in Lake Osoyoos near Zosel Dam

Methods:
Confirm the published lake depth profiles for waters in excess of 10 feet through surveys.  If adequate depth information is not available, depth transects will be taken to determine the location of sites where water depths are in excess of 10 feet.

Task 3.3:
Determine water temperatures and ice formation in likely net pen sites.

Methods:
Based on the literature survey, thermographs will be installed at one or more potential net pen locations at multiple depths to determine water temperatures in the October thru April timeframe.  The incidence of ice formation will be recorded during winter months.

Task 3.4:
Determine dissolved oxygen (D.O.) levels at potential pen rearing sites

Methods:
During the October thru April timeframe, D.O. will be measured at a minimum of once a week and once a month on an hourly basis.  Measurements will be taken at the surface and from the 10’ depth.

Task 3.5:
Determine flow velocities in Lake Osoyoos at potential net pen sites.

Methods:
Water velocities will be measured at various flow levels at the potential pen sites near Zosel Dam to create a flow/velocity profile.  Velocities will be measured near the surface and at the 10’ depth.  This information will be important to determine water exchange rates and the potential loading densities in the net pens.  Good net pen rearing normally requires a water exchange rate of 1/hour to maintain proper oxygen levels.

Task 3.6:
Locate accessible and acceptable net pen sites 

Methods:
Determine logistically efficient sites for the installation and operation of floating net pens.  Local landowners will be contacted for lake access and land support.  Public access points will be located.  

Objective 4:
Develop Net Pen Rearing Site(s)


Task 4.1:
Purchase and assemble net pen facilities

Methods:
Four net pen structures will be purchased, delivered, assembled, and floated to the rearing site.  Nets will be installed.  


Task 4 .2:
Develop the net-pen rearing site

Methods:
Depending on the site selected, an anchoring system will be required to hold the net pens and support floats in place.  This may require the installation of anchored floats, piling, or a shore based anchoring system. Support floats will be installed to provide a working surface and docking structure.

Objective 5:
Operate and Maintain Net Pen Facility


Task 5.1:
Spawn, incubate, and rear chinook

Methods:
Spring Chinook will be spawned at Leavenworth or Winthrop National Fish Hatcheries, depending on returns.  Fertilized eggs will be transported to Willard NFH for incubation and early rearing.  The 100,000 fish will be adipose fin clipped to distinguish them from ESA-listed Chinook.  50,000 will receive a coded-wire tag.  Fish will be reared at Willard until October then transferred to Lake Osoyoos net pens at a size of approximately 25/lb.  Costs for this production will be covered from Project #29050.


Task 5.2:
Transfer Chinook to net pens

Methods:
Fingerling Chinook will be transported to Lake Osoyoos and transferred to the net pens.  If necessary, pens will then be towed to the rearing site and anchored.


Task 5.3:
Overwinter rear Chinook and release in the spring 

Methods:
Spring Chinook will be observed and fed daily; disease monitored per standard propagation procedures; water quality parameters monitored in and about the pens; and standard records kept on growth and mortality.  Feed will be minimized in the winter months to simulate natural conditions, then increased in the spring prior to release.  Fish will be released to coincide with increasing spring flows.  After fish release, net pens will be secured at a storage site pending results and possible use again as part of project #29050.

Objective 6:
Monitor & Evaluate Rearing Program and Outmigration 

Task 6.1:
Evaluate the success of net pen rearing

Methods:
Standard records will be maintained and reported on fish growth, survival, food conversion, disease, behavior, etc.  Water quality records will be maintained and reported on water temperatures, ice incidence, D.O., and other parameters that may be conditions of the DOE permit.  Rearing growth, survival, and cost-effectiveness will be compared to that in the Ellisforde Pond used in project #29050. 



Task 6.2:

Evaluate juvenile Chinook migration from Lake Osoyoos
Methods:
Approximately 20 Chinook will be radio tagged and their movements in Lake Osoyoos monitored to determine the ability and timing of Chinook emigration from the Lake.  Half duplex PIT tags will be inserted in 2,000 chinook.  A long range PIT tag detection system will be installed at Zosel Dam using the Texas Instrument system.  This system uses a 23 mm, half-duplex PIT tag.  The detection system is capable of scanning much larger areas (a single swim-through antenna can scan more than 1,400 cubic feet), is less expensive, requires less power, and is less sensitive to RF noise than its full-duplex counterparts (Tranquilli 2002).  This monitoring system will be used to measure the timing and numbers of Chinook migrating from Lake Osoyoos.  The system’s performance will be evaluated for potential application in other lake and stream settings, and for use in sockeye salmon RM&E. 

Additional monitoring will depend on the status of project #29008, Adult Passage Counting and Trapping at Zosel Dam, and project #29033, Design and Conduct Monitoring and Evaluation Associated with Reestablishment of Okanogan Basin Natural Production.  Migrating Chinook may be detected in screw traps in the lower Okanogan River to assess timing of migration.  Allflex portable PIT tag readers will be deployed to downriver sampling sites to read both full and half duplex PIT tagged fish.

The timing and abundance of juvenile Chinook emigrating from Lake Osoyoos will be documented.  

Task 6.3:

Evaluate juvenile migration through the hydrosystem

Methods:
Standard, full-duplex PIT tags will be inserted in 2,000 Chinook to monitor their migration timing in the lower Okanogan River (per project # 29033) and through the hydrosystem.  The relative performance in migrating through the hydrosystem of the lake-reared Chinook will be compared to those fish reared under Project #29050.

Task 6.4:

Evaluate adult returns

Methods:
Returning adult fish will be examined as part of the CCT’s proposed spring Chinook program.  Smolt-adult survival will be calculated and compared to other spring Chinook programs in the Columbia Cascade Province.  

Task 6.5:

Coordinate and report results 

Methods:
Two reports for publication will be developed from this project and presented at scientific meetings.  The first will report on the installation, operation, utility, and cost-effectiveness of the Long Range PIT Tag Detection System.  The second will report on the success of the net pen rearing of Chinook, emigration of Chinook from Lake Osoyoos, and the application of the information to reestablishing a spring Chinook population in Canadian waters.  Data and conclusions based on adult returns will be reported in a future year as part of the CCT’s spring Chinook program, #29050.  Additional effort will be taken to ensure that project reports and presentations are provided to Canadian and First Nation fishery managers. 

f. Facilities and equipment
The project will require the purchase of 4 floating net pens, nets and support equipment.

The project will also purchase and install a Long-Range PIT Tag Detection System at Zosel Dam
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GERALD F. MARCO

8 Lupine Hill Road

Kettle Falls, WA 99141

Education:


Humboldt State University

School of Fisheries

B.S. Fishery Science, 1975

Experience:    

1991 to Present -  Senior Fishery Biologist, Colville Confederated Tribes Fish and 

Wildlife Department. P.O. Box 150, Nespelem, WA 99141.

1983 to 1991 -  Fishery Biologist 2, Colville Confederated Tribes Fish and Wildlife 

Department.  P.O. Box 150, Nespelem, WA  99141.

1977 to 1983 -  Fishery Biologist 1, Colville Confederated Tribes Fish and Wildlife 

Department. P.O. Box 150, Nespelem, WA  99141.

1976 -  Aquatic Scientist, California Department of Fish and Game. Region 3, 

Yountville, CA.

1975 – Fisheries Technician, California Department of Fish and Game. Region 3, 

Yountville, CA.

Current Responsibilities:

Responsible for the restoration and recovery of anadromous and resident fish resources on the Colville Indian Reservation and Tribal traditional areas. Provide the oversight and administrative responsibility for more than twenty fish restoration and management projects on the reservation.

Expertise:  

My primary area of expertise is with Mid-Columbia River anadromous fish, their biology and management including: population dynamics, life history, stock assessment, harvest management and upstream/downstream passage through Hydro-Projects.

Christopher J. Fisher

P. O. Box 862

Omak, WA  98841

Ph: (509) 422-7427

Education: University of Georgia

South Dakota State University


        School of Forest Resources
Dept. of Wildlife and Fisheries Sciences


        B. S. Forest Resources 1990
M. S. Wildlife & Fisheries Science 1996


        minor Fisheries management
(Fisheries option)

Experience:  

Job title:  Anadromous Fisheries Biologist II


Employer:  Colville Confederated Tribes, Nespelem, WA  99155


Duties:  My duties include the management of anadromous fish stocks for 

population viability and subsistence for tribal members.  I conduct and evaluate 

creel surveys, analyze catch data and develop regulations.  I also participate 

planning and implementation for watershed restoration projects.  I prepare 

correspondences and reports (monthly, quarterly, annually, and conditionally)

needed to maintain good communications within the Tribal organization and 

Federal, State, and Tribal fishery agencies.  I develop budget contract proposals, 

modifications, and reports as required by Tribal policy or established under 

contract agreements.  


Job title:  Fishery biologist


Employer:  U.S. Forest Service, Okanogan National Forest (Jan 96 to Mar 97)



       U.S. Forest Service, Boise National Forest (Apr 94 to Nov 95)


Job title:  Fishery technician


Employer:  Idaho Department of Fish and Game, McCall (Jun 90 to Nov 91)


Job title:  Research technician


Employer:  School of Forest Resources, University of Georgia (Apr 88 to Sep 89)

Expertise:

By acquiring my education in the southwest and midwest and being employed by 

both state and federal agencies in three different regions of the country my 

experience in fisheries is extensive and diverse.  My wide range of experience has 

provided me with expertise in collecting, analyzing and interpreting physical

habitat, fish population and harvest data and the ability to communicate 

management activities and research results to professional and civic groups via

technical reports or presentations.  Recent job completions include coordinating

culvert replacement, installation of multiple instream structures, evaluating effects

of a fire retardant spill on Omak Creek.  I was a constructive contributor to the Salmon and Steelhead Habitat Limiting Factors Assessment Watershed Resource Inventory Area 49:  Okanogan Watershed.  
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