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Title:
Restoration of ecosystem nutrient levels in the Columbia Basin.

Section 3. Project description

Provide project detail for headings a through g. 

a. Abstract

The project will involve the Washington Department of Fish and Wildlife (WDFW) working closely with local entities to identify, develop, and implement specific projects to utilize salmon carcasses, fertilizers, or carcass analogs (briquettes) to restore ecosystem nutrient levels. WDFW will collect water samples in selected streams to evaluate the current levels of nutrients as they relate to target levels designed to improve smolt production and survival.  Further, the impact of the added nutrients and how they affect water quality will be examined. Currently, WDFW is utilizing salmon carcasses from its hatcheries to restore these nutrients to selected streams.  Although WDFW anticipates that the number of carcasses available at hatcheries will increase in response to actions taken to support the Endangered Species Act,  the overall number available is limited.  Further, there are concerns about transfer of pathogens so that agencies need to consider other sources of nutrients which have also demonstrated an ability to enhance juvenile fish populations and subsequent adult returns.  Northwest streams, particularly those in upland, forested situations and which still contain reasonably high quality water and in-stream habitat, are starved for the nutrients necessary to support biologically optimal fish production from the ecosystems.  Survival of listed fish populations in nutrient enhanced streams should increase in a manner similar to that show in other studies in the Pacific Northwest.

b. Justification as high priority

Current research has shown that Pacific Northwest watersheds, as a whole, are suffering under a shortage of nutrients. Coastwide, spawning escapements are estimated to be 6-10% of  pre-extractive fisheries levels.  Sediment sampling in some Alaskan lakes shows that even a well managed run that supported an extensive commercial fishery was achieving escapements of  about one third of the pre-extractive fishery level.  That work also demonstrated that current methods of determining the escapement goal using traditional stock-recruit models underestimate the necessary escapement level because the methodology does not consider the synergistic effect of the parent generation on the juveniles.  Studies in British Columbia conclude that escapement goals for salmon need to include sufficient fish to meet stream productivity needs. Studies in Washington have documented that abundant salmon carcasses present in a stream substantially increases the size and condition factor for juvenile salmonids rearing in the stream. Work on selected British Columbia rivers has shown strong positive response by fish populations to the addition of fertilizers. In the Columbia River Watershed, escapement levels of salmon are substantially below levels quantified historically.  These historically quantified levels are substantially less than escapement levels estimated to have occurred pre-European contact.  This lack of spawners, and rotting carcasses, essentially starves the ecosystem resulting in fewer smolts produced.  Based on the observations of increased growth, survival, and adult returns it is felt that a substantial increase in nutrient levels in selected Columbia River watershed streams will result in increased survival of chinook, coho, steelhead, and native char rearing in the affected reaches.  Constraints placed on fisheries due to the requirements of the Endangered Species Act will probably result in large numbers of hatchery salmon, surplus to hatchery program needs, to return to WDFW hatcheries. Various constraints such as carcass availability, manpower availability, and pathogen transfer concerns will limit the areas where salmonid carcasses can be placed.  The alternative, placement of fertilizers or carcass analogs, is an option to essentially “jump-start” the recovery process.  This will be a particularly useful tool in systems where dams prevent anadromous fish access or systems where reintroduction of extirpated populations is being conducted.  These projects will be considered for areas where the habitat is reasonably intact and there is not a pre-existing, eutrophic, condition.

c. Rationale and relationship to criteria for high priority projects adopted in the 2000 Fish and Wildlife Program

Research throughout the Pacific Northwest suggests the importance of nutrients to stream productivity.  These nutrients were originally delivered by spawning salmonids.  Loss of these fish has led to starvation of the ecosystem.  Productivity will attempt to stabilize at the existing nutrient levels rather than levels the ecosystems evolved with.  Consequently, provision of increased nutrients, based on studies of existing systems, will directly increase fish growth and survival.  This will directly result in more adults being available for natural spawning escapement.  As natural spawning increases, the need for artificial enhancement will decrease and the ancillary benefits of fish spawning (more eggs deposited, more fry emerging, gravel cleaning, better distribution throughout the system, contribution to all aspects of the ecosystem’s food webs) will increase.  The  carcasses, fertilizers, and carcass analogs will jump start ecosystem recovery; substantially reducing the time necessary to achieve natural escapement levels which support the same nutrient levels.  By carefully controlling and monitoring the level of nutrient application, coupled with appropriate monitoring, we will be able to determine the amount of spawners necessary to achieve natural return of nutrients.

d. Relationships to other projects 
Successful completion of this project will result in an increase in survival of rearing salmonids in affected streams.  All habitat restoration and stock restoration projects in the affected streams will benefit by the increased survival of the rearing fish.  The increased survivals should result in more adults returning to spawn so that recovery will be more rapid.

e. Proposal objectives, tasks and methods
Objectives 

1. Recruit and assist local interest groups in establishing fertilizer or carcass analog projects.

2. Coordinate the collection and distribution of salmon carcasses into selected streams by these groups.

3. Collect information on current nutrient levels in selected streams.

4. Develop a data base which includes nutrient levels in the stream and the amount of nutrient level introduced.


Tasks and Methods 

1a. Contact local enhancement groups and other volunteer groups which have expressed an interest in fertilizer/analog projects.

1b. Make public presentations to solicit local support and project proponents

2a. Utilize application approval system to design projects.

2b. Track annual activities of the projects.

3. Collect and analyze water samples for phosphorus levels using certified laboratories.

4a. Input data into appropriate data base program.

f. Facilities and equipment
Currently existing office space and equipment will be used to support this project.  No major equipment or facilities will be needed.
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     MAJOR WORK AREAS

 
Specific research projects. Duties include the design, implementation, analysis, and publication of studies. Projects have included the life history studies of fish, distribution of salmonid carcasses from hatcheries back into streams in order to return nutrients to the ecosystem,  the relationship between ecosystem health and salmon spawning populations,  review of agency resident salmonid broodstocks, determination of PCB levels in cultured fish, origin of sockeye salmon captured at hatcheries, design, construction, and operation of wetlands constructed for wastewater treatment, and the physical characteristics of watersheds.

 
Develop and implement mathematical models to estimate the in-season run size for Puget Sound salmon stocks, calculate allocations, harvest remaining, and assist in scheduling non-Indian commercial and sport salmon fisheries.

 
Ensure that the hatchery system is in compliance with environmental laws related to wastewater discharge, water rights, shorelines, state environmental protection act, hydraulics code requirements, forest practices, and water-related environmental regulations.  This requires a close working relationship with the Washington Departments of Ecology, Agriculture, and Natural Resources, the Environmental Protection Agency, and US Army, Corps of Engineers, and governmental agencies from other states and Canadian provinces.  Further, it requires participation in inter-agency forums to develop policies and procedures for dealing with water quality and land use issues.

 
Represent the agency in a technical capacity in international forums such as International Pacific Salmon Fisheries Commission and the Fraser Panel of the Pacific Salmon Commission.  These forums deal with the management of Fraser River sockeye and pink salmon in order to meet escapement goals, international allocation, and intra national allocation.
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