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Section 3. Project description

Provide project detail for headings a through g. 

a. Abstract

Snake River spring and summer chinook salmon (Oncorhynchus tshawytscha) are listed as threatened under the Endangered Species Act.  The National Marine Fisheries Service (NMFS), in the 2000 draft biological opinion, has proposed a list of potential recovery actions and a metric for measuring recovery actions for listed ESUs in the Snake River basin.  For listed Snake River chinook salmon, recovery efforts and recovery status are to be measured in terms of the abundance of spawning adults for each ESU.  However, quantitative abundance data for listed Snake River ESUs do not exist.  While redd counts and carcass surveys have been conducted on index stocks for more that 40 years, these data represent an index only, and provides no direct quantitative measure of spawner abundance.  Expansions of redd counts to spawner numbers are influenced by measurement error and uncertainty of assumptions regarding estimates of fish per redd, relative numbers in surveyed and unsurveyed areas, prespawning mortality rates, age composition, and hatchery fish contribution (Beamesderfer et al. 1999).  Estimated spawner abundances using redd counts with unknown and immeasurable errors, will not be able to detect, with any certainty, potential effects of recovery efforts.  Furthermore, current methods will not be able to determine when or if an ESU is at a desired recovery threshold.  Accurate and precise estimates of spawner abundances are needed for listed ESU index stocks and are especially critical when listed ESUs are being considered for delisting under the ESA.  Currently there is no project, plan, or method that would allow for a quantitative measure of listed ESU spawner abundance.  We propose to identify new methods and technologies that can provide accurate spawner abundances.  In addition, we will identify physical sites in six Idaho index stream where new methods and technologies can be applied.  Our approach is a critical first step towards initiating accurate and precise quantification of adult spawner abundances as required under the NMFS draft 2000 biological opinion.

b. Technical and/or scientific background

Time series data are an integral part of fisheries management.  Such time series data provides a means to evaluate numerous potential changes in fisheries populations.  For salmon in the Columbia River Basin, redd counts and carcass surveys have been and continue to be the dominant time series data for estimating relative abundance of spawning salmon stocks.  These indicators (redd counts and carcass surveys) have been commonly used in Idaho streams since 1956 (NPT 1986).  Such information is used to compare and contrast changes in estimated chinook spawner abundances through time (Griswold and Cochnauer 1986).  However, it must be realized that redd counts are only an index of population status and are not a quantitative measure of abundance (Pollard 1984, NPT 1986, Kucera and Blenden 1999).  

Differences between annual spawner counts can result from annual population variation (actual population change) and from variation in data collection.  Such data collection variation results from different data collection methodologies, different observers, and different logistic, weather, and hydraulic conditions.  A review of spawning ground survey methodology (redd counts and carcass surveys) in Idaho (NPT 1986) found many potential problems with redd count comparability.  From 1971-1986 single pass redd counts in Idaho were made after spawning was believed to be completed using fixed wing aircraft, helicopters, and ground counts.  The different survey techniques used may generate disparate counts of chinook salmon (Oncorhynchus tshawytscha) redds in the same stream even under ideal conditions (NPT 1986).  Included in this is potential variation between different observers.  The observational condition during redd counts can also add data collection variation (NPT 1986).  Weather and hydraulic conditions can obscure redds while survey timing, relative to run timing may, underestimate redd counts due to late spawner and/or siltation of redds.  While potential errors in redd counts can be defined, the resulting added variation can not be accurately determined.  As a result the important population variation that is of interest in not separable form data collection variation.

Fisheries managers are required to make decisions or recommendations based on the best information available.  While redd counts may have a great deal of uncertainty, they represent the best available information on salmon escapement.  Beasmesderfer et al. (1999) used redd counts as a foundation from which to reconstruct Snake River spring/summer chinook salmon spawner escapement.  Of the runs reconstructed, five were listed ESU index streams in Idaho.

Estimates of spawner abundances were generated for Bear Valley/Elk Creek, Marsh Creek, and Sulphur Creek in the Middle Fork Salmon River and for Poverty Flat and Johnson Creek in the South Fork Salmon River (Beamesderfer et al. 1999).  Abundance reconstruction consisted of multiplying redd counts by an estimated or assumed fish/redd number.  For the Middle Fork Salmon River areas, annual redd counts were expanded to account for non-surveyed areas then multiplied by 1.82 (fish/redd) assuming 1 female per redd and a 55% females (Beamesderfer et al. 1999).  For the South Fork Salmon River areas, annual redd counts were expanded to account for non-surveyed areas then multiplied by 2.31, assuming 1 female per redd and 43% females (Beamesderfer et al. 1999).  Year and area specific age composition data for both basins were taken from length-frequency distribution of carcass surveys (Beamesderfer et al. 1999).  Although estimated spawner abundances are more useful than redd counts, run reconstruction adds more uncertainty to the final abundance estimates.  Expansions of redd counts to spawner numbers are influenced by measurement error and uncertainty of assumptions regarding estimates of fish per redd, relative numbers in surveyed and unsurveyed areas, prespawning mortality rates, age composition, and hatchery fish contribution (Beamesderfer et al. 1999).  

The accumulation of observational error in run reconstruction was note by the National Marine Fisheries Service (NFMS).  The draft document, A Standardized Quantitative Analysis of Risk Faced by Salmonids in the Columbia River Basin, by NMFS-NOAA (2000) stated:

“From a scientific point of view, this is acceptable.  However, what is not acceptable is the fact we have no systematic estimates of how large the observation error in this process is.  It was the recognition of this fact that motivated us to design an extinction and population trend analysis that is relatively immune to sampling error.  However, as the region moves towards actually attempting management actions and assessing their effectiveness it will be necessary to pay much closer attention to quantifying sampling error for each ESU – which will vary depending on the life history, ESU, lifestage, and watershed.”

A critical aspect of a viable population strategy is that it provides explicit and quantitative objectives (Foose et al. 1995).  Action plans must establish numerical objectives for population sizes and distribution as buffers to stochastic problems if the populations are to remain viable.  Foose et al. (1995) further suggest that establishing numerical objectives provide for objectivity, comparability, better communication and ultimately cooperation.  The NMFS has set recovery abundance levels for listed chinook salmon ESUs in the Snake River basin.  Currently redd counts and weirs that are only effective for part of the run, are the only available method to determine spawner population status.  Estimated spawner abundances using redd counts and expansion variables will not be able to detect, with any certainty, potential effects of recovery efforts.  Furthermore, current methods will not be able to determine when or if a ESU is at a desired recovery threshold.  Accurate and precise estimates of spawner abundances are needed for listed ESU index stocks and are especially critical when listed ESUs are being considered for delisting under the ESA.

A concerted effort is needed to collect accurate spawner abundances with enough precision to allow for detection and determination of recovery efforts, recovery thresholds, and status of ESUs for delisting.  Current methods are not sufficient for accurate spawner abundance determination.  Redd counts, carcass surveys, and expansion variables add unknown and immeasurable errors, preventing a measure of confidence in spawner escapement estimates.   Current permanent and temporary weirs, while obtaining a minimum estimate, are not capable of enumerating fish during high water periods.  Better methods and techniques are required.

Methods, techniques, and new technologies currently exist that may provide a means to accurately determine spawner abundances.  As a first step, we propose to identify potential new methods and technologies that could provide accurate spawner abundances.  In addition, we will identify physical site and instream characteristics that would be required to design, install and operate any new methods and technologies designed to provide accurate spawner abundances.  We will also assess six chinook salmon index streams in Idaho to identify potential sites that meet physical and instream criteria for potential application of new methods and technologies.  This work will generate a data base of potential methods and technologies and specific sites where theses methods and technologies could be applied in six index streams in Idaho to provide accurate spawner abundances.

c. Rationale and significance to Regional Programs

Accurate assessment of spawner escapement of listed ESUs are required for determining the characteristics, viability, recovery status, and delisting of ESUs under ESA.  The NMFS draft 2000 biological opinion defined the degree to which species-level biological requirements must be met: 

At the species level, NMFS considers that the biological requirements for survival, with an adequate potential for recovery, are met when there is a high likelihood that the species’ population will remain above critical escapement thresholds over a sufficiently long period of time.  Additionally, the species must have a moderate to high likelihood that its population will achieve its recovery level within a adequate period of time.  The particular thresholds, recovery levels, and time periods must be selected depending upon the characteristics and circumstances of each salmon species under consultation (NMFS 2000).

The recovery metric for listed ESUs is the likelihood that the 8-year geometric mean abundance of natural spawners in a population will be equal to or greater than an identified recovery abundance level (NMFS 2000).  The NMFS recommended characterizing populations by abundance/productivity, diversity (viability), spatial structure, and habitat capacity (NMFS 2000), all of which would rely on some quantitative measure of adult abundance.  Furthermore, adult abundance is a necessary component of the NMFS proposed short-term measures of stock performance that focuses on life history stages (NMFS 2000).  However, short and long-term performance measures are limited due to uncertainties regarding the success and contribution of hatchery fish in the spawning populations (NMFS 2000).

d. Relationships to other projects 

Spawner abundances indices are monitored in six spring/summer chinook salmon index stream in Idaho by four different BPA funded projects and by the Idaho Department of Fish and Game (IDFG).  Spawner surveys (redd counts and carcass surveys) in Bear Valley/Elk Creek and Sulpher Creek are conducted by IDFG or the Shoshone-Bannock tribe.  These systems currently do not have structures in place to capture or count spawner and rely on redd counts and gender and age distribution from carcass surveys to reconstruct spawner abundances.  

BPA project # 8909800 conducts spawning ground surveys in Marsh creek.  A temporary weir is utilized in Marsh creek to estimate gender, size (age) distribution, and escapement but is limited to periods after peak flow.  The IDFG operates a permanent facility on the South Fork of the Salmon River, well above the Poverty Flat area.  This facility is also limited to periods after peak flow and is operated for egg collection of hatchery returns and only provides limited estimates of wild escapement (wild fish passed above weir). The NPT conducts spawning ground surveys in the South Fork Salmon River downstream of the weir (including Poverty Flat) as part of the Lower Snake River Compensation Plan Evaluation Studies and IDFG conducts single pass aerial surveys of the entire South Fork Salmon River subbasin under State funding.  Reconstruction of wild spawner abundance is more complex in the Poverty Flat area by the potential contribution of hatchery fish in the spawning aggregate (Kucera and Blenden 1999). 

Spawner surveys in Johnson Creek are conducted in the lower section by the Nez Perce Tribe (BPA project # 9604300) and in the upper section by the IDFG (BPA project # 8909800).  Estimates of spawner abundances for Johnson Creek must be reconstructed from spawner surveys.  Recently the NPT (BPA project # 9604300) has installed a temporary weir in Johnson Creek to collect eggs for supplementation.  However, this weir also is limited to periods after peak flow and does not capture the entire run (Jason Vogel, BPA project # 9604300, personal communication).

While the NMFS did not list the Secesh River as an index stream, the Secesh River contains a relatively large unsuplimented wild spawning aggregate.  Spawner surveys have been conducted in the Secesh River since 1957.  Recently the Nez Perce Tribe (NPT) (BPA project # 9703000) has been monitoring chinook salmon escapement utilizing a temporary video weir.  However, the video weir is limited, like other weirs, to periods after peak flows and does not provide a total escapement number. 

Other BPA funded projects that currently conduct spawning ground surveys on chinook salmon in the Snake River basin include, but not limited to; 8909800, 8909801, 8909802, 8909803, 8335003, 9902000, 9403400, 9800702, 9801001, and 9801003. While redd counts are an important index of relative abundance, there is a definite need to determine adult salmon spawner abundances as a measure of ESA recovery actions.

e. Proposal objectives, tasks and methods

Objectives
 

The overall goal of this project is to: Identify new technologies/methods and feasibility of implementation of methods, to accurately and precisely quantify adult spring and summer chinook salmon index stock spawner abundances in Snake River basin tributary.

Objective 1)
Assess current methods and techniques and limitation of methods and techniques for determining spawner abundances as related to regional objectives and goals.   Coordinate with co-managers to better facilitate increased accuracy and precision of spawner abundance estimates.  (FY 2001)

Objective 2)
Identify and evaluate the feasibility of current and new technologies and methods to achieve accurate escapement abundance of spring and summer chinook salmon.  (FY 2001)

Objective 3)
Assess the potential application of identified methods and technologies from objective 1 in six Idaho index streams: Bear Valley/Elk creek, Marsh Creek, Sulphur Creek, Johnson Creek, Poverty Flat, and Secesh River.  



(FY 2001-2002)

Objective 4)
Assess the potential costs and limitation of implementing a method designed to achieve total spawner escapement abundance.  (FY 2002)


Tasks and Methods
 

Objective 1) 
Assess current methods and techniques and limitation of methods and techniques for determining spawner abundances as related to regional objectives and goals.   Coordinate with co-managers to better facilitate increased accuracy and precision of spawner abundance estimates.  (FY 2001)

Task 1.1
Collect and summarize current methods and techniques used to enumerate spawner abundances in the Columbia basin.

Task 1.2
Facilitate a meeting with co-manager to present findings of task 1.1 and to initiate identification of potential new methods and technologies that may provide accurate and precise enumeration of spawning salmon.

Task 1.3
Facilitate continued collaboration to provide the project with co-managers recommendations and suggestions.

Methods

A review of all tribal, state, and federal agencies in the Columbia basin will identify all current methods and technologies used to enumerate spawner abundances.  We will identify; the different types of methods and structures used, the primary purpose of the method or structure, the type and size of the system being monitored, species of interest, type and accuracy of data collected, and potential limitations.  During this phase appropriate personal from tribal, state, and federal agencies will be asked to participate in a ‘work group’ meeting.  The work group meeting will be used as a forum to: 1) Present a summary of the current methods and techniques being used in the Columbia basin to enumerate spawner abundances. 2) Identify limitation (if any) that prevents determination of status, recovery actions, recovery threshold levels, and status for delisting of ESUs.  3) Initiate the identification of potential new methods and technologies that will enable accurate and precise enumeration of spawners. 4) Initiate a list of potential contact personal, agencies, and companies that may provide new methods and technologies for accurate spawner enumeration.  

Objective 2
Identify and evaluate the feasibility of current and new technologies and methods to achieve accurate escapement abundance of spring and summer chinook salmon.  (FY 2001)

Task 2.1
Identify available new methods and technologies that will allow accurate measures of total abundance of spring and summer chinook salmon during the entire run.

Task 2.2
Identify site and stream characteristics required by identified new methods and technologies resulting from task 2.1 to be installed and operated.

Task 2.3
Identify the type and precision of instream data required to facilitate final design and installation of identified new methods and technologies.

Methods

Acquiring total spawner abundance will require methods or technologies that is effective during the entire run.  All index streams in Idaho experience high spring discharge with large quantities of debris.  Current weirs in operation are incapable of fishing during the high spring run off, missing the early portion of the chinook salmon run.  However, most weirs in operation were designed for supplementation projects and not to enumerate the entire run.

We intend to identify available new methods and technologies that will enable accurate spawner abundance enumeration.  New methods and technologies must be capable of enumerating migrating fish before, during, and after high spring run off.  Such new methods or technologies include, but not limited to, hydroacoustic arrays, specialized permanent and temporary weir designs, electric weirs, and video technologies.  We will contact all state, federal, and tribal agencies as well as university personal and companies that are involved with enumerating migrating fishes.  We will compile a list of potential new methods and technologies that will allow for accurate spawner enumeration.

Each new method or technology identified will likely have its own unique set of physical site and instream criteria for installation and operation.  We will also compile a list of physical site and instream characteristics required for each potential method or technology identified.  A preliminary list of such site characteristics include; site geology, road access during operation and construction, access to electricity, property ownership, etc.  In addition, we will identify the type and precision of instream characteristics data required for final design, installation, and operation of identified new methods and technologies.  A preliminary list of such instream characteristics include; width, depth, gradient, bottom type, left and right bank characteristics, velocity, average peak discharge, average flood stage flows, bed load movement, debris load, etc. 

With the completion of objective 2, we will have compiled a data set of all currently available new methods and technologies that will allow for enumeration of total spawner abundances.  The data set will include physical site and instream characteristics required for the final design, installation, and operation of all new methods and technologies identified. 

Objective 3
Assess the potential application of identified methods and technologies from objective 1 in six Idaho index streams: Bear Valley/Elk creek, Marsh Creek, Sulphur Creek, Johnson Creek, Poverty Flat, and Secesh River.  


(FY 2001-2002)

Task 3.1
Identify biological criteria needed for total escapement abundance in six Idaho index streams.

Task 3.2
Identify all potential physical sites in the six Idaho index streams that meet criteria  required by each identified new method or technology (objective 2, task 2.2).

Task 3.3
Collect and assess existing instream data from stream sites (task 3.2) of the type and precision required as identified from task 2.3, identify data gaps that would limit final design and installation of identified new methods and technologies.

Task 3.4      Measure instream variables identified as lacking from task 3.3.

Methods

The six index streams in Idaho will likely have different needs in terms of biological information to accurately assess spawner abundance.  Biological criteria will be identified through collaboration with regional co-managers and will likely include run timing, species identification requirements, and identification of wild versus hatchery origin fish.  For example Johnson Creek experiences little influence from hatchery fish but may have migrating steelhead.  In this case appropriate methods or technologies must provide a means to identify different migrating species.  Other streams may only require a method or technology that can provide simple counts of migrating fishes.  Still other streams may require species identification as well as a determination of wild verses hatchery origin fish.  We will compile a list of current biological criteria that must be met in each index stream to acquire accurate spawner abundance.  This biological criteria however may change if hatchery supplementation is expanded or if information on native fish species becomes more of a priority.

While a list of potential methods and technologies for accurate enumeration of spawner abundance is helpful, it is of little consequence unless they can be operated in the index streams.  Therefore, we will identify all potential sites in the six index streams in Idaho that meet identified physical site criteria for each identified new method and technology.  Furthermore, we will collect and assess existing instream characteristics at the physical sites for the type and precision required for each identified new method and technology.  This analysis we enable us to identify potential data gaps of instream characteristics for each site.  Some of this work has already been completed.  For example, a hydrologic model of the South Fork Salmon River has been developed (NPT 1994).  Field crews will be utilized to collect any missing instream characteristic data.

With the completion of objective 3, we will have complied a data set of available sites in the six Idaho index streams that will allow for installation and operation of identified new methods and technologies. 

Objective 4)
Assess the potential costs and limitation of implementing a method designed to achieve total spawner escapement abundance.

Task 4.1
Through collaboration with co-managers, select an appropriate method or technology and an appropriate site for installation and operation for each index stream and facilitate preliminary design of selected method or technology.

Task 4.2
Through collaboration with co-managers, select and facilitate the final design of a method to achieve total spawner abundance on the Secesh River.

Task 4.3
Assess the total cost in terms of construction, permitting requirements, NEPA documentation, and operation and maintenance of the selected method or technology for the Secesh River.

Methods

Identification of potential new methods and technologies, specific site and instream criteria, and identification of potential sites for application does not provide any information on the potential cost or permitting requirements associated with implementation and operation of a new method or technology.  We intend to provide this information by facilitating the preliminary and final design of selected methods or technologies on the six Idaho index streams.  Through collaboration with regional co-managers, specific new methods and technologies and specific sites will be selected for the six index streams in Idaho.  The new methods or technologies will be selected based on biological criteria, availability of appropriate sites hosting the appropriate instream characteristics, and initial cost estimates.  Preliminary design work will be conducted on all streams except the Secesh River.  Final design work will be conducted on the Secesh River.  The Secesh River was selected for final design work because most of the physical site and instream characteristics were previously assessed (NPT 1994) to facilitate the installation and design of a video weir (BPA project # 9703000).

Preliminary and final design of the selected method or technology will facilitate the estimation of installation and operation costs, as well as estimates of permitting requirements and NEPA documentation required.  This assessment will provide fisheries managers and policy makers with the appropriate information to determine if:  1) New methods and technologies are a feasible option for selected index streams.  2)  Potential cost in terms of construction, operation, and permitting requirements.  3)  Potential trade offs of costs and data quality from different methods.

f. Facilities and equipment

This project will require little in terms of facilities and equipment.  Sufficient office space and office equipment are available for project personal.  Costs associated with office space and equipment will be limited to standard equipment lease (computer, phone, etc.) and standard office supply costs.  While this project will be limited to primarily office time, there will likely be a need to travel to different agencies to collect and compile data.  As such, the project will require a standard GSA vehicle lease.  If field data is required, the NPT Water Resource Department will be utilized to help limit costs associated with needed sampling equipment and personal.  The major costs of this project will be the final design of a selected method or technology.  This final design will be sub-contracted and will not be subjected to NPT overhead costs.
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