A. Abstract and statement of innovation 
Lower Columbia River chum salmon are listed under the Endangered Species Act.  The hydrosystem has severely impacted chum populations adjacent to and above Bonneville Dam and the Lower Columbia Salmon and Steelhead Recovery Plan indicates that mitigation from hydrosystem impacts should focus on the tributaries below Bonneville Dam, where restoration is likely to be more successful.  We propose and innovative proposal that modifies the return water from the Beaver Creek Hatchery facility on the Elochoman River into a chum salmon spawning channel.  This address a major limiting factor for chum salmon identified in the subbasin and recovery plan, and provides an innovative way for hatcheries to assist in wild salmon recovery.  If successful, there is great potential in modifying other Lower Columbia River hatcheries to assist in chum salmon recovery. 

B. Technical and/or scientific background

In the early twentieth century, hundreds of thousands of chum salmon utilized numerous Lower Columbia River tributaries and mainstem spawning sites (Fulton 1971).  Harvest, losses of habitat, changes in flow regimes, riverbed movement and heavy siltation have been largely responsible for the decline of Columbia River chum salmon (Johnson et al. 1997).  In March 1999, the National Marine Fisheries Service (NMFS) listed Lower Columbia River chum salmon as a threatened species under the auspices of the Endangered Species Act (ESA) (64 FR 14508, March 25, 1999).  The listing was in response to the reduction in abundance from historical levels of more than half a million returning adults to fewer than 10,000 present day spawners (Johnson et al. 1997).  The timing of seasonal changes in river flow and water temperatures is perhaps the most critical factor in structuring the freshwater life history of this species (Johnson et al. 1997).  This is especially true for the populations located near and directly below Bonneville Dam, where hydropower operations can block access to spawning sites, dewater redds, strand fry, cause scour or fill of redds and increase sedimentation of spawning gravels.  Response to the federal ESA listing has been primarily through direct recovery actions: reducing indirect harvest, brood stocking for populations at risk, habitat restoration (spawning channels) and flow agreements to protect spawning and rearing areas.  Chum salmon are known to prefer to spawn in areas with low velocities that contain springs, seeps, or upwelling flows.  The few stable spawning areas that are still extant are often in danger of being destroyed by flood events or development.  Both state and federal agencies have built controlled spawning channels due to their success at sustaining chum salmon populations (WDFW and PNPTT 2000, Ames and Adicks 2003, Johnson et al. 2003).  

Prior to 1997, only two chum salmon populations were recognized as genetically distinct in the Columbia River, although spawning had been documented in many Lower Columbia River tributaries.  The first population was in the Grays River (RKm 34), a tributary of the Columbia River, and the second was the group of spawners utilizing the mainstem Columbia River just below Bonneville Dam (RKm 235) adjacent to Ives Island and in Hardy and Hamilton creeks (Johnson et al. 1997).  Using additional DNA samples, Small et al. (2004) grouped chum salmon spawning in the mainstem Columbia River and the Washington State tributaries into three groups: the Coastal, the Cascade and the Gorge.  The Coastal group comprises those spawning in the Grays River, Skamokawa Creek and the Elochoman River.  The Cascade group comprises those spawning in the Cowlitz (both summer and fall stocks), Kalama, Lewis, and East Fork Lewis rivers, with most supporting unique populations.  The Gorge group comprises those spawning in the mainstem Columbia River from the I-205 Bridge up to Bonneville Dam and those spawning in Hamilton and Hardy creeks. 

Although there has been much debate about conservation strategies for Pacific Salmon, strategies that protect healthy populations and reduce risk by expanding spawning sites are reasonable approaches.  This approach is important because hydrosystem impacts have greatly reduced chum abundance and persistence above BON (LCFRB 2004).  Therefore, compensation for these impacts can only occur in the Lower Columbia or Estuary provinces.  The proposal expands the LCFRB (2004) chum salmon recovery plan into other areas determined to be at risk.

We propose and innovative proposal that modifies the return water from the Beaver Creek Hatchery facility on the Elochoman River into a chum salmon spawning channel.  This address a major limiting factor for chum salmon identified in the subbasin and recovery plan (LCFRB 2004, page D-96), and provides an innovative way for hatcheries to assist in wild salmon recovery.  If successful, there is great potential in modifying other Lower Columbia River hatcheries to assist in chum salmon recovery.   Since hatchery return water can create provide stable flow for spawning and incubation, which can improve survival (Hillson 2002, 2003, 2004, 2005, 2006).

This proposal addresses the limiting factor of lack of off-channel habitat to anadromous fish access identified in the Elochoman subbasin plan and the Lower Columbia Salmon and Steelhead Recovery Plan (LCFRB 2004, D-96).  The plan states “ There has been a significant loss of off-channel and side channel habitats, especially along lowland portions of the large streams that are now in agriculture uses.  This has severly limited chum salmon spawning and coho overwintering habitat.  Targeted restoration or creation of habitats would increase habitat availability.”  This proposal addresses the recovery plans recommendation of creating new off-channel habitats including spawning channels where they cannot be restored, using a new innovative hatchery modification strategy.  Funding for spawning channels is identified as a strategy for chum salmon in the 2004 Federal Columbia River Power System Biological Opinion Remand (USACE et al. 2004, NOAA 2006).  

C. Rationale and significance to the Council’s Fish and Wildlife Program

The 2000 Fish and Wildlife Program identified a new program structure and framework for meet its vision of  “Columbia River ecosystem that sustains an abundant, productive, and diverse community of fish and wildlife, mitigating across the basin for the adverse effects to fish and wildlife caused by the development and operation of the hydrosystem and providing the benefits from fish and wildlife valued by the people of the region”.  This comprehensive program would be develop locally through subbasin plans while remaining consistent with the Endangered Species Act, Clean Water Act, Northwest Power Act, and policies of the states and Indian tribes, and would be based on a solid scientific foundation.  The subbasin planning process and the Lower Columbia salmon and steelhead recovery plan were subsequently completed (LCFRB 2004).  This proposal addresses the limiting factor of lack of off-channel habitat to anadromous fish access identified in the Elochoman subbasin plan and the Lower Columbia Salmon and Steelhead Recovery Plan (LCFRB 2004, D-96) and recently develop habitat strategy (LCFRB 2006)

D. Relationships to other projects

The primary “on the ground” chum salmon recovery projects in the Lower Columbia River ESU are funded by WDFW and BPA.  WDFW is currently funding a conservation hatchery in the Grays River to decrease extinction risk in this population due to river instability, which cause the loss of key spawning habitat.  The other project is the Duncan Creek Project (BPA Proposal 200105300), which was funded by BPA and other cooperators.  This project included the construction of a fish passage structure to allow access from the Columbia River and a spawning channel.  In addition, it provides for an evaluation of the effectiveness of two reintroduction strategies: adult and hatchery supplementation. If funded this proposal could create another chum salmon population to decrease extinction risks from catastrophic events.

E. Proposal objectives, work elements, methods, and monitoring and evaluation

Objective: Construct and operate spawning channel for chum salmon downstream of Beaver Creek Hatchery on the Elochoman River to increase chum salmon abundance by 200 or more adults annually.

Work Element: Obtain permits for construction

Methods: Submit permits to NOAA for adult and juvenile population estimates.  This would require a modification of current WDFW Permit WA2007-3601.  Other permits that would be required for the project include a hydraulic permit from WDFW, a county shorelines permit, and potentially a COE permit.  I the COE permit is required ESA consultation would be required.  Part of the permitting is a biological assessment of the proposed action on ESA listed chum and coho salmon.

Work Element: Design spawning channel 

Methods: WDFW would convene an interdisciplinary team to develop chum salmon spawning channel.  This approach has been successful in combining biological, riverine, and engineering disciplines to design successful channels. Design based on previous WDFW designs.  Proposed channel dimensions are ~ 500 ft long by 15 feet wide, which should accommodate more than 200 females.  Channel will be lined with geotextile material to prevent water loss through percolation and it will be filled with two feet of gravel with a fredle index of less then 5.

Work Element: Construct spawning channel and ad LWD to overwintering pond.

Methods: Construct spawning channel with heavy equipment.  Detailed work included excavation of channel, placement of spawning gravel, riparian plants, and installation of a flow regulation structure.

Work Element :  Manage and Administer Projects

Methods: Covers all project management and administrative work related to the contract.

Work Element (185): Produce Pieces Status Report  
Methods: Prepare and submit status report to COTR via Pisces 7 days after the end of the month (if monthly) or 15 days after the end of the quarter (if quarterly).

Work Element: Produce Annual report

Methods: Produce annual report on construction of channel, juvenile and adult abundance, and egg to smolt survival rates.

Work Element: Analyse/Interpert data.

 Methods: Estimate spawner abundance, smolt yield, and egg to smolt survival

Work Element: Conduct spawning ground surveys and smolt outmigrant tarpping

Methods:  Fish sampling will consist of spawning

Work Element: Maintain fish database

Methods:

Work Element: RME design for spawner abundance and outmigrant trapping

Methods: Project design will be adapted from the RM&E design for Duncan Creek (Schroder 2000).  It involves estimate of adult escapement, smolt yield, egg to fry survival, and  estimates of contribution from strontium marked fry (Hillson 2006, Schroder et al. 1995, WDFW 2004a, WDFW 2004b)

Work Element: Disseminate spawning channel information

Methods: Provide presentations to local salmon recovery groups including LCFRB, local conservation district, local sportfsihing groups, and others

Work Element: Install weirs for adult and juvenile monitoring

Methods: Spawning channel requires adult weirs to help segregate adults into sections.  If this does not occur there is a tendency for the majority of adults to move into the upper most section, which causes high rates of superimposition.  

Work Element: Mark juveniles to evaluate project contribution

Methods:  Outmigrants will be strontium marked to evaluate the success of the program (Schroder et al. 1995).  This will require the collection of otoliths two to three years after emigration.

F. Facilities and equipment 

WDFW owns the land at the site of the proposed spawning channel and have the heavy equipment needed to construct the spawning channel.
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H. Key personnel

WDFW has engineered and constructed many spawning channels in Western Washington.  If funded WDFW will convene an interdisciplinary team including engineers, construction personnel, and biologists.  Dan Rawding will be the project leader and has expertise in chum salmon population monitoring and ecology, and habitat evaluation.
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1982-1984
Fishing Guide, Royal Coachman Lodge, Dillingham AK.

1984,81
Fisheries Technician, Washington Department of Natural Resources, Fish Program, Forks,WA, and U.S. Forest Service, Tongass National Forest, Sitka, AK.
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