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              COLUMBIA RIVER CHUM ESU    -   VSP MONITORING ANALYSIS
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Following pages are an analysis of ongoing monitoring programs in the MPG by TRT identified population, an evaluation of the quality of the information, and an evaluation of what would be needed to improve the monitoring and to move toward meeting NOAA Fisheries Service monitoring guidance standards.

Evaluations shown in this document are drawn from the work completed by the Columbia River Fish and Wildlife Authority through the Collaborative Systemwide Monitoring and Evaluation Project and through direct participation of the fish co-managers, FCRP action agencies, Public Utilities, Forest Service and others.
Washington Synopsis

Synopsis of Washington Current Monitoring

A. Adult abundance has been reported as peak count/mile for index reaches within selected streams.  Since 2004 mark-recapture estimates have been used to develop peak count expansion factors, observer efficiency, and residence time.  
B. Adult productivity of sufficient time series is only available for Lower Gorge tributaries, and Grays River.

C. Juvenile productivity is estimated from 1 population in the costal strata (Grays) in 2008.

D. Adult spatial distribution is monitored for high use areas and periodically for lower use areas.

E. Adult diversity is monitored by stream surveys including spawning time, age, & length.  All hatchery chum salmon are thermally mass marked, and otolith decoding is used to estimate origin.  Baseline genetic data has been collected but not fully analyzed.

Synopsis of Washington Data Quality

A. Data quality and certainty is believed to be high for recent mark-recapture populations in the Lower Gorge and Grays River and is unknown for other populations due to limited sampling and untested assumptions, uncertainty in the sampling frame, and spatial survey designs.

B. Adult productivity for Chum populations relies on untested assumptions about out of basin harvest.

C. Juvenile productivity monitoring data quality and certainty was not high because only one population is being monitored (Grays) which began in 2008.

D. Fine scale spatial data is available for high use reaches in Grays and Lower Gorge tributaries.

E. Adult phenotypic diversity is high for two populations for spawning time, age, & length but unavailable for other populations.  Genotypic data quality and uncertainty is unknown because genetic analysis is not completed. 

Synopsis of Washington Data Improvement Needs

A. Database infrastructure to support data storage, analysis, reporting, and dissemination.

B. Evaluate alternate spatial sampling designs to index/supplemental approach.

C. Identify spatial extent of spawning (sample frame). 

D. Develop LCR specific observer efficiency and residence time needed for Chum AUC abundance estimates.

E. Estimate precision (CV) from historical and current abundance data series.

F. Conduct power analysis for adult and juvenile abundance estimates

G. Conduct validation AUC surveys above weirs or mark-recapture site to validate AUC estimates.

H. Improve mark-recapture point and variance estimates to account for missed smolt trapping days, tag loss, missed tags, selectivity, and closure.

I. Improve AUC based population estimates to account for both spatial/temporal sampling errors and observation/measurement errors.

J. Analyze genetic data to review previous approach to population delineation.

K. Develop & implement reintroduction /supplementation/restoration strategy

L. Determine % hatchery by completing otolith analysis.
M. Estimate incidental mortality in LCR mainstem and tributary fisheries.

Oregon Synopsis

Synopsis of Oregon Current Monitoring

No monitoring of Oregon chum reported
Synopsis of Oregon Data Quality

No information on Oregon chum data quality
Synopsis of Oregon Data Improvement Needs 

Evaluate GRTS-based or census-based spawning surveys  Conduct these evaluations over the range of conditions that exist within Oregon’s portion of the LCR.

Synopsis of Oregon Monitoring Priorities

Monitoring of harvest or hatcheries basically is considered the cost doing business.  Therefore, decisions to continue existing harvest or hatchery monitoring or to implement new monitoring will be primarily linked to decisions regarding the existence of these harvest or hatchery programs.  If harvest or hatchery programs exist, the monitoring described in items F and G (above) become high priority.  Without this information we not only will have a difficult time assessing any of the VSP parameters in any wild populations exposed to fishery or hatchery impacts, but will also not meet the management needs of harvest and hatchery programs.  

For the other monitoring components (spawners, juveniles, life/cycle), when funds are limited there are three primary ways to reduce monitoring effort (and thus expenditures).  In priority order these are:

1. Reduce effort throughout the sample frame
 (may decrease precision).

2. Reduce effort in parts of the sample frame (may increase bias).

3. Eliminate one or more of the components describe above (may result in inability to provide any information on certain monitoring objectives)  

Oregon’s strategic approach to fluctuations in monitoring support is to design monitoring programs that are scalable and provide information on the variance structure of monitored indicators.  This information will enable calibration of information gathered during periods of reduced effort to information gathered during periods of enhanced (or non-reduced) effort.  Oregon’s first priority is to use this approach to reduce effort throughout the sample frame while still keeping (at least for the short term) acceptable precision.  

In instances when either calibration information has not been developed, does not show that acceptable precision and bias goals can be achieved with reduced effort, or where   budget shortfalls require deeper reductions, Oregon’s next priority is to reduce effort in parts of the sample frame.  For LCR populations of salmon and steelhead, Oregon will follow priorities set for delisting goals in its Lower Columbia River Recovery Plan.  Under the stratum delisting scenario in the plan the following populations are currently at either high or very high risk of extinction, are not targeted for status improvements, and thus will be the first areas where species specific monitoring of adult escapement or juvenile abundance will be either temporarily suspended or postponed if necessary to respond to budget shortfalls:

· Youngs Bay coho and fall Chinook

· Big Creek coho and fall Chinook

· Upper Gorge fall Chinook and winter steelhead

In addition, because of the essentially extirpated status of Oregon populations of LCR chum, no status targets are currently established for them.  Instead, Oregon is proposing research to determine the best approach for re-establishing chum populations.  Until this research has been completed, monitoring of will be restricted to that needed for the research program (still being developed)

Finally, if the two steps described above still do not yield enough fiscal reductions to meet budget shortfalls, Oregon’s final step will be to eliminate entire monitoring components in the following order:

1. GRTS-based juvenile surveys

2. Life cycle monitoring

3. GRTS-based spawner surveys

By following this strategic approach, Oregon believes that with adequate funding it can provide scientifically rigorous information on the four VSP parameters that is crucial for future decisions on the status and trend of salmon and steelhead in the LCR.  This strategic approach also provides a rational way to establish priorities for providing quality information given available monitoring resources, and provides managers and policy makers with a better framework for making decisions regarding the funding of monitoring programs. 

These tables are the results or edits provided by:

Jeff Rodgers, ODFW, 4/10/09

Dan Rawding, Bryce Glaser, and Erik Neatherlin WDFW 4/15/09

	MPG Population
	Primary Indicator

	Desired Certainty
	Monitoring Needed
	Current Monitoring
	Data Quality & Certainty
	Data Improvement Actions Needed
	RPA 
	Proposed new Monitoring

	Youngs Bay Chum Oregon
	
	
	
	· No Monitoring
	None
	None
	· 
	· 

	Big Creek Chum

Oregon
	
	
	
	· No Monitoring
	None
	None
	· 
	· 

	Clatskanie Chum Oregon
	
	
	
	· No Monitoring
	None
	None
	· 
	· 

	Scappoose Cr Oregon
	
	
	
	· No Monitoring
	None
	None
	· 
	· 

	Clackamas River Chum Oregon
	
	
	
	· No Monitoring
	None
	None
	· 
	· 

	Sandy River Chum Oregon
	
	
	
	· No Monitoring
	None
	None
	· 
	· 

	Grays River & Chinook River Chum Washington
	Adult Abundance 
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Natural-origin Spawner Abundance
	· From 2004, Jolly-Seber mark-recapture carcass tagging with proportional expansion for small tributaries.
· No power analysis

· Current Funding: Fall 2008: PCSRF Fall 2009: Weir = Mitchell Act-MER Surveys = SRFB 


	· Data quality and certainty is high.  CV has not been reported but likely <15%


	· Database infrastructure to support data storage, analysis, reporting, and dissemination.

· Finalize sampling designs to estimate adult abundance.

· Identify spatial extent of spawning (sample frame). 

· Estimate precision (CV) for current and historical data.

· Conduct power analysis
	· 
	Proposed future monit./funding:

Weir: Mitchell Act  -MER

2) Surveys: New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Grays River & Chinook River Chum
	Adult Productivity
	Adult/Adult ratio with low σ2
	Sex ratio

Hatchery %

Cohorts

Harvest
	· Sex ratio, % Hatchery, or scales from index carcass surveys.

· Chum salmon retention is prohibited in commercial and recreational fisheries. However incidental impacts to chum from these fisheries is not monitored.

· Current Funding: Fall 2008: PCSRF Fall 2009: Weir = Mitchell Act-MER Surveys = SRFB 
	· % hatchery is unknown since otolith analysis is incomplete.
· Incidental fishery impacts are low but uncertain.  
	· Analyze otoliths to determine hatchery contribution to natural spawning.

· Estimate incidental mortality in LCR mainstem and tributary fisheries.


	· 
	Proposed future monit./funding:

Weir: Mitchell Act  -MER

2) Surveys: New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Grays River & Chinook River Chum
	Juvenile Productivity
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Juvenile Migrant Abundance

Smolt/Adult ratio
	· Smolt trap @ RM 12 was installed in 2008

· Smolt to adult ratio data collected

· No power analysis

· Current Funding: Fall 2008: PCSRF Fall 2009: Weir = Mitchell Act-MER Surveys = SRFB 
	· Low smolt trap efficiency in first year led to CV<15%.


	· Conduct power analysis

· Improve mark-recapture point and variance estimates to account for missed smolt trapping days, tag loss, missed tags, selectivity, and closure.
	· 
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via combination of new projects – Adult and Juvenile Abundance Monitoring in selected areas of the Gorge and LCR Provinces

&
All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation.



	Grays River & Chinook River Chum
	Spatial Distribution
	Periodic distribution estimates with  ability to detect a 15% change with 80% certainty.
	Adult redd distribution

Juvenile parr distribution
	· Live fish, carcass and redd counts made on weekly surveys.

· The scale for spatial analysis is the river mile for high use spawning areas and variable scale for low use areas 

· Current Funding: Fall 2008: PCSRF Fall 2009: Weir = Mitchell Act-MER Surveys = SRFB 


	· Annual spatial structure data quality and certainty in high use areas is high, but low certainty and data quality in low use areas.
	· Review spatial distribution sampling plan
	· 
	Proposed future monit./funding:

Weir: Mitchell Act  -MER

2) Surveys: New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Grays River & Chinook River Chum
	Species Diversity
	Short term collection of phenotypes

Long term collection of genotypes
	Age

Sex ratios

Size

Cohort structure

Run Timing

DNA


	· Sex ratio, scales, otolith marks,  & lengths collected for cohort structure.

· Spawning timing from stream surveys

· Genetic DNA baseline collected and analyzed.

· Current Funding: Fall 2008: PCSRF Fall 2009: Weir = Mitchell Act-MER Surveys = SRFB 


	· High data quality and certainty for spawning time, sex ratio, and size from high use areas. 

· Spawn time not available for hatchery and wild fish separately.  

· Genetic baseline data is available.
	· Develop ESU phenotypic and genetic monitoring and sampling plan.
	· 
	Proposed future monit./funding:

Weir: Mitchell Act  -MER

2) Surveys: New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Grays River hatchery
	PNOS Integ

PNOS Seg

% marked at release

PNI


	66%

95%

100%

≥ 0.7
	Hatchery brood stock

marks

Spawner surveys
	· A new chum salmon hatchery program in the Grays River that started in 1999. 

· The hatchery fish were otolith marked, so it will be possible to determine the fraction of hatchery-origin spawners once the otoliths are read
· BPA #200105300.
	·  
	·  
	· 
	· 

	Elochoman & Skamokawa Chum
	Adult Abundance 
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Natural-origin Spawner Abundance
	· Exploratory surveys from 1999-2006 and AUC estimates for index.

· No current monitoring

· Otoliths have been collected to identify out of basin strays from supplementation programs.
· No power analysis.
	· Abundance for index only and no estimate of CV.

· No current monitoring.

· % Hatchery is unknown.


	· Identify spatial extent of spawning (sample frame).

· Develop LCR specific observer efficiency and residence time for AUC estimates.

· Database infrastructure to support data storage, analysis, reporting, and dissemination.

· Develop & implement sampling designs to estimate adult abundance.

· Estimate precision (CV) for current and historical data.

· Conduct power analysis
	
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation 

	Elochoman & Skamokawa Chum
	Adult Productivity
	Adult/Adult ratio with low σ2
	Sex ratio

Hatchery %

Cohorts

Harvest
	· Limited samples for sex ratio, % Hatchery, or scales but no current sampling.

· Chum salmon retention is prohibited in commercial and recreations fisheries. However incidental impacts to chum from these fisheries is not monitored.
	· Small sample size leads to uncertainty in these metrics. Uncertainty is greater with no monitoring

· Incidental mortality in tributaries and Columbia fisheries is unknown.
	· Analyze otoliths to determine hatchery contribution to natural spawning.

· Estimate incidental mortality in LCR mainstem and tributary fisheries.

· Develop & implement sampling designs to estimate adult productivity.


	
	· Proposed future monit./funding:

· New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation 

	Elochoman & Skamokawa Chum
	Juvenile Productivity
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Juvenile Migrant Abundance

Smolt/Adult ratio
	· No smolt monitoring.


	
	· Implement periodic juvenile monitoring program via rotary screw trap.
	
	Proposed future monit./funding:

1) New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project – Adult and Juvenile Abundance Monitoring in selected areas of the Gorge and LCR Provinces

	Elochoman & Skamokawa Chum
	Spatial Distribution
	Periodic distribution estimates with  ability to detect a 15% change with 80% certainty.
	Adult redd distribution

Juvenile parr distribution
	· Spatial structure monitored in index reaches via counts of live fish, carcasses, and redds by section, but no current monitoring.


	· Annual spatial structure is limited to index.
	· Consider alternate sampling designs to index approach.

· Develop & implement sampling designs to estimate spatial distribution.
	
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation 

	Elochoman & Skamokawa Chum
	Species Diversity
	Short term collection of phenotypes

Long term collection of genotypes
	Age

Sex ratios

Size

Cohort structure

Run Timing

DNA


	· Few scales & lengths collected for cohort structure

· Spawning timing from stream surveys.

· Baseline DNA samples collected but no annual genetic sampling program.
	· High data quality and certainty for spawning time but no other phenotype data.

· Baseline genetic samples have been analyzed and included in WDFW LCR baseline.
	· Develop ESU phenotypic and genetic monitoring and sampling plan.
	
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation 

	Mill, Abernathy, Germany Cr Chum
	Adult Abundance 
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Natural-origin Spawner Abundance
	· AUC estimates but few adults.

· Otoliths have been collected to  identify out of basin strays from supplementation programs.
· No power analysis.

· Current funding: SRFB – IMW project thru June 2009.
	· No estimate of CV.

· Annual abundance very low, presence may not be detected on surveys.

· % Hatchery is unknown.


	· Identify spatial extent of spawning (sample frame).

· Develop LCR specific observer efficiency and residence time for AUC estimates.

· Database infrastructure to support data storage, analysis, reporting, and dissemination.

· Develop & implement sampling designs to estimate adult abundance.

· Estimate precision (CV) for current and historical data.

· Conduct power analysis
	
	Proposed future monit./funding:

SRFB – IMW project.

BPA MOA via:

PIT tag monitoring in Lower Columbia IMW streams.

	Mill, Abernathy, Germany Cr Chum
	Adult Productivity
	Adult/Adult ratio with low σ2
	Sex ratio

Hatchery %

Cohorts

Harvest
	· Limited samples for sex ratio, % Hatchery, or scales due to low annual abundance.

· Chum salmon retention is prohibited in commercial and recreations fisheries. However incidental impacts to chum from these fisheries is not monitored.

· Current funding: SRFB – IMW project thru June 2009.
	· Small sample size leads to uncertainty in these metrics. 

· Incidental mortality in tributaries and Columbia fisheries is unknown.
	· Analyze otoliths to determine hatchery contribution to natural spawning.
· estimate incidental mortality in LCR mainstem and tributary fisheries.
· Develop & implement sampling designs to estimate adult productivity.


	
	Proposed future monit./funding:

SRFB – IMW project.

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via:

PIT tag monitoring in Lower Columbia IMW streams.

	Mill, Abernathy, Germany Cr Chum
	Juvenile Productivity
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Juvenile Migrant Abundance

Smolt/Adult ratio
	· Smolt monitoring at RM 0 on Mill, Abernathy, and Germany but few Chum Salmon outmigrants.Current funding: SRFB – IMW project thru June 2009.
	· So few juveniles no CV estimates.
	· Mark all smolts to improve trap efficiency to CV>15%.

· Improve juvenile mark-recapture point and variance estimates to account for missed smolt trapping days, tag loss, missed tags, selectivity, and closure.

· Conduct power analysis
	
	Proposed future monit./funding:

SRFB – IMW project.

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via:

PIT tag monitoring in Lower Columbia IMW streams.

	Mill, Abernathy, Germany Cr Chum
	Spatial Distribution
	Periodic distribution estimates with  ability to detect a 15% change with 80% certainty.
	Adult redd distribution

Juvenile parr distribution
	· Spatial structure monitored  via counts of  fish by section.

· Current funding: SRFB – IMW project thru June 2009.
	· Annual spatial structure is limited to index.

· Annual abundance very low, presence may not be detected on surveys.
	· Develop & implement sampling designs to estimate spatial distribution.

· Collect GPS locations for all individual redds during spawning ground surveys.
	
	Proposed future monit./funding:

SRFB – IMW project.

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via:

PIT tag monitoring in Lower Columbia IMW streams.

	Mill, Abernathy, Germany Cr Chum
	Species Diversity
	Short term collection of phenotypes

Long term collection of genotypes
	Age

Sex ratios

Size

Cohort structure

Run Timing

DNA


	· Few scales & lengths collected for cohort structure

· Spawning timing from stream surveys

· Baseline DNA samples collected but no annual genetic sampling program.

· Current funding: SRFB – IMW project thru June 2009.
	· High data quality and certainty for spawning time but little other phenotype data.

· Baseline genetic samples have been analyzed and included in WDFW LCR baseline.
	· Develop ESU phenotypic and genetic monitoring and sampling plan.
	
	Proposed future monit./funding:

SRFB – IMW project.

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via:

PIT tag monitoring in Lower Columbia IMW streams.

	Cowlitz river Chum
	Adult Abundance 
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Natural-origin Spawner Abundance
	· Cowlitz Barrier Dam Counts.

· No power analysis.

· Current Funding: Tacoma Power – ongoing.


	· Abundance for trap index only and no CV.

· % Hatchery is unknown.


	· Identify spatial extent of spawning (sample frame).

· Develop LCR specific observer efficiency and residence time for AUC estimates.

· Database infrastructure to support data storage, analysis, reporting, and dissemination.

· Develop & implement sampling designs to estimate adult abundance.

· Estimate precision (CV) for current and historical data.

· Conduct power analysis
	
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Cowlitz river Chum
	Adult Productivity
	Adult/Adult ratio with low σ2
	Sex ratio

Hatchery %

Cohorts

Harvest
	· Limited samples for sex ratio.

· Chum salmon retention is prohibited in commercial and recreations fisheries. However incidental impacts to chum from these fisheries is not monitored.

· Current Funding: Tacoma Power – ongoing.


	· Small sample size leads to uncertainty in these metrics.

· Incidental mortality in tributaries and Columbia fisheries is unknown.
	· Analyze otoliths to determine hatchery contribution to natural spawning.

· Estimate incidental mortality in LCR mainstem and tributary fisheries.

· Develop & implement sampling designs to estimate adult productivity.


	
	Proposed future monit./funding:

BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Cowlitz river Chum
	Juvenile Productivity
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Juvenile Migrant Abundance

Smolt/Adult ratio
	· No smolt monitoring.


	
	· Implement periodic juvenile monitoring program via rotary screw trap.
	
	· 

	Cowlitz river Chum
	Spatial Distribution
	Periodic distribution estimates with  ability to detect a 15% change with 80% certainty.
	Adult redd distribution

Juvenile parr distribution
	· No monitoring of spatial structure.

· Current Funding: Tacoma Power – ongoing.


	· 
	· Develop & implement sampling designs to estimate spatial distribution.
	
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Cowlitz river Chum
	Species Diversity
	Short term collection of phenotypes

Long term collection of genotypes
	Age

Sex ratios

Size

Cohort structure

Run Timing

DNA


	· Few scales & lengths collected for cohort structure

· Run timing from trap counts

· Baseline DNA samples collected but no annual genetic sampling program.

· Current Funding: Tacoma Power – ongoing.


	· High data quality and certainty for spawning time but no other phenotype data.

· Baseline genetic samples have been analyzed and included in WDFW LCR baseline.
	· Develop ESU phenotypic and genetic monitoring and sampling plan.
	
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Kalama River Chum
	Adult Abundance 
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Natural-origin Spawner Abundance
	· Exploratory surveys from 1999-2006 and AUC estimates for index.

· No current monitoring

· Otoliths have been collected to identify out of basin strays from supplementation programs.
· No power analysis.

· No Current Funding


	· Abundance for index only and no CV.

· No current monitoring.

· % Hatchery is unknown.


	· Identify spatial extent of spawning (sample frame).

· Develop LCR specific observer efficiency and residence time for AUC estimates.

· Database infrastructure to support data storage, analysis, reporting, and dissemination.

· Develop & implement sampling designs to estimate adult abundance.

· Estimate precision (CV) for current and historical data.

· Conduct power analysis
	
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Kalama River Chum
	Adult Productivity
	Adult/Adult ratio with low σ2
	Sex ratio

Hatchery %

Cohorts

Harvest
	· Limited samples for sex ratio, % Hatchery, or scales but no current sampling.

· Chum salmon retention is prohibited in commercial and recreations fisheries. However incidental impacts to chum from these fisheries is not monitored.

· No Current Funding
	· Small sample size leads to uncertainty in these metrics. Uncertainty is greater with no monitoring

· Incidental mortality in tributaries and Columbia fisheries is unknown.
	· Analyze otoliths to determine hatchery contribution to natural spawning.

· Estimate incidental mortality in LCR mainstem and tributary fisheries.

· Develop & implement sampling designs to estimate adult productivity.


	
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Kalama River Chum
	Juvenile Productivity
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Juvenile Migrant Abundance

Smolt/Adult ratio
	· No smolt monitoring.
	
	· Implement periodic juvenile monitoring program via rotary screw trap.
	    
	· 

	Kalama River Chum
	Spatial Distribution
	Periodic distribution estimates with  ability to detect a 15% change with 80% certainty.
	Adult redd distribution

Juvenile parr distribution
	· Spatial structure monitored in index reaches count of fish by section, but no current sampling

· Current Funding: Tacoma Power – ongoing.


	· Annual spatial structure is limited to index.
	· Consider alternate sampling designs to index approach.

· Develop & implement sampling designs to estimate spatial distribution.
	
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Kalama River Chum
	Species Diversity
	Short term collection of phenotypes

Long term collection of genotypes
	Age

Sex ratios

Size

Cohort structure

Run Timing

DNA


	· Few scales & lengths collected for cohort structure

· Spawning timing from stream surveys

· Baseline DNA samples collected but no annual genetic sampling program.

· No Current Funding
	· High data quality and certainty for spawning time but little other phenotype data.

· Baseline genetic samples have been analyzed and included in WDFW LCR baseline.
	· Develop ESU phenotypic and genetic monitoring and sampling plan.
	
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Lewis  River Chum
	Adult Abundance 
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Natural-origin Spawner Abundance
	· Chum returns coincide with Lewis Bright Fall Chinook. 

· Chinook surveys capture fish data for chum; AUC estimates for lower Lewis mainstem.

· Otoliths have been collected to determine hatchery origin,

· No power analysis.

· Current Funding: Merwin Dam/surveys: PacifiCorp - ongoing
	· Abundance for mainstem index only and no CV.

· Estimates for lower Lewis below Merwin Dam.

· % Hatchery is unknown.


	· Identify spatial extent of spawning (sample frame).

· Develop LCR specific observer efficiency and residence time for AUC estimates.

· Database infrastructure to support data storage, analysis, reporting, and dissemination.

· Develop & implement sampling designs to estimate adult abundance.

· Estimate precision (CV) for current and historical data.

· Conduct power analysis
	
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Lewis  River Chum
	Adult Productivity
	Adult/Adult ratio with low σ2
	Sex ratio

Hatchery %

Cohorts

Harvest
	· Limited samples for sex ratio, % Hatchery, or scales.

· Chum salmon retention is prohibited in commercial and recreations fisheries. However incidental impacts to chum from these fisheries is not monitored.

· Current Funding: Merwin Dam/surveys: PacifiCorp - ongoing
	· Small sample size leads to uncertainty in these metrics. 

· Incidental mortality in tributaries and Columbia fisheries is unknown.
	· Analyze otoliths to determine hatchery contribution to natural spawning.

· Estimate incidental mortality in LCR mainstem and tributary fisheries.

· Develop & implement sampling designs to estimate adult productivity.


	
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation


	Lewis  River Chum
	Juvenile Productivity
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Juvenile Migrant Abundance

Smolt/Adult ratio
	· No smolt monitoring.


	
	· Implement periodic juvenile monitoring program via rotary screw trap.
	
	· 

	Lewis  River Chum
	Spatial Distribution
	Periodic distribution estimates with  ability to detect a 15% change with 80% certainty.
	Adult redd distribution

Juvenile parr distribution
	· Spatial structure monitored below Merwin Dam fish counts  by section.

· Current Funding: Merwin Dam/surveys: PacifiCorp - ongoing


	· Annual spatial structure is limited to section counts.
	· Develop & implement sampling designs to estimate spatial distribution.

· Collect GPS locations for all individual redds during spawning ground surveys.
	
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation


	Lewis  River Chum
	Species Diversity
	Short term collection of phenotypes

Long term collection of genotypes
	Age

Sex ratios

Size

Cohort structure

Run Timing

DNA


	· Few scales & lengths collected for cohort structure

· Spawning timing from stream surveys.

· Baseline DNA samples collected but no annual genetic sampling program.

· Current Funding: Merwin Dam/surveys: PacifiCorp - ongoing
	· High data quality and certainty for spawning time but little other phenotype data.

· Baseline genetic samples have been analyzed and included in WDFW LCR baseline.
	· Develop ESU phenotypic and genetic monitoring and sampling plan.
	· 
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Salmon Creek Chum
	Adult Abundance 
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Natural-origin Spawner Abundance
	· No current monitoring

· No power analysis.

· No Current Funding
	· No current monitoring.

· % Hatchery is unknown.


	· Identify spatial extent of spawning (sample frame).

· Develop LCR specific observer efficiency and residence time for AUC estimates.

· Database infrastructure to support data storage, analysis, reporting, and dissemination.

· Develop & implement sampling designs to estimate adult abundance.

· Estimate precision (CV) for current and historical data.

· Conduct power analysis
	
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation


	Salmon Creek Chum
	Adult Productivity
	Adult/Adult ratio with low σ2
	Sex ratio

Hatchery %

Cohorts

Harvest
	· No current sampling.

· Chum salmon retention is prohibited in commercial and recreations fisheries. However incidental impacts to chum from these fisheries is not monitored.

· No Current Funding
	· No current sampling

· Incidental mortality in tributaries and Columbia fisheries is unknown.
	· Analyze otoliths to determine hatchery contribution to natural spawning.

· Estimate incidental mortality in LCR mainstem and tributary fisheries.

· Develop & implement sampling designs to estimate adult productivity.


	
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation


	Salmon Creek Chum
	Juvenile Productivity
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Juvenile Migrant Abundance

Smolt/Adult ratio
	· No smolt monitoring.


	
	· Implement periodic juvenile monitoring program via rotary screw trap.
	
	

	Salmon Creek Chum
	Spatial Distribution
	Periodic distribution estimates with  ability to detect a 15% change with 80% certainty.
	Adult redd distribution

Juvenile parr distribution
	· No current sampling

· No Current Funding


	· Annual spatial structure is limited to index.
	· Consider alternate sampling designs to index approach.

· Develop & implement sampling designs to estimate spatial distribution.
	
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation


	Salmon Creek Chum
	Species Diversity
	Short term collection of phenotypes

Long term collection of genotypes
	Age

Sex ratios

Size

Cohort structure

Run Timing

DNA


	· No Monitoring

· No Current Funding
	· No 
	· Develop ESU phenotypic and genetic monitoring and sampling plan.
	
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Washougal River Chum
	Adult Abundance 
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Natural-origin Spawner Abundance
	· Exploratory surveys from 1999-2006 and AUC estimates for index.

· No current monitoring

· Otoliths have been collected to  identify out of basin strays from supplementation programs.
· No power analysis.

· No Current Funding
	· Abundance for index only and no CV.

· No current monitoring.

· % Hatchery is unknown.


	· Identify spatial extent of spawning (sample frame).

· Develop LCR specific observer efficiency and residence time for AUC estimates.

· Database infrastructure to support data storage, analysis, reporting, and dissemination.

· Develop & implement sampling designs to estimate adult abundance.

· Estimate precision (CV) for current and historical data.

· Conduct power analysis
	
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Washougal River Chum
	Adult Productivity
	Adult/Adult ratio with low σ2
	Sex ratio

Hatchery %

Cohorts

Harvest
	· Limited samples for sex ratio, % Hatchery, or scales but no current sampling.

· Chum salmon retention is prohibited in commercial and recreations fisheries. However incidental impacts to chum from these fisheries is not monitored.

· No Current Funding
	· Small sample size leads to uncertainty in these metrics. Uncertainty is greater with no monitoring

· Incidental mortality in tributaries and Columbia fisheries is unknown.
	· Analyze otoliths to determine hatchery contribution to natural spawning.

· Estimate incidental mortality in LCR mainstem and tributary fisheries.

· Develop & implement sampling designs to estimate adult productivity.


	
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation


	Washougal River Chum
	Juvenile Productivity
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Juvenile Migrant Abundance

Smolt/Adult ratio
	· No smolt monitoring.


	
	· Implement periodic juvenile monitoring program via rotary screw trap.
	· 
	Proposed future monit./funding:

1) New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project – Adult and Juvenile Abundance Monitoring in selected areas of the Gorge and LCR Provinces

	Washougal River Chum
	Spatial Distribution
	Periodic distribution estimates with  ability to detect a 15% change with 80% certainty.
	Adult redd distribution

Juvenile parr distribution
	· Spatial structure monitored in index reaches fish counts by section, but no current sampling.

· No Current Funding


	· Annual spatial structure is limited to index.
	· Consider alternate sampling designs to index approach.

· Develop & implement sampling designs to estimate spatial distribution.
	
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Washougal River Chum
	Species Diversity
	Short term collection of phenotypes

Long term collection of genotypes
	Age

Sex ratios

Size

Cohort structure

Run Timing

DNA


	· Few scales & lengths collected for cohort structure

· Spawning timing from stream surveys

· Baseline DNA samples collected but no annual genetic sampling program.

· No Current Funding
	· High data quality and certainty for spawning time but little other phenotype data.

· Baseline genetic samples have been analyzed and included in WDFW LCR baseline.
	· Develop ESU phenotypic and genetic monitoring and sampling plan.
	· 
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Lower Gorge Chum Washington Shore


	Adult Abundance 
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Natural-origin Spawner Abundance
	· Collect and record biological data on adults seined but not used for supplementation and mark adults for population estimation. 
· Data collected includes, but is not limited to, sex, fork length, tags/marks, scales, DNA tissue samples, condition and spawn condition for females. 
· Place unique primary and batch secondary tags/marks on all adults seined but not used for supplementation prior to release. Recaptures will have the tag number and their condition recorded prior to release. 
· Conduct a carcass tagging program on adult chum salmon to generate a valid population estimate for Hamilton Creek. Hamilton Creek, from the RR bridge above Hwy 14 to the mouth, will be surveyed weekly. Live and dead fish counts will be recorded. Carcasses will be sampled and uniquely marked upon first recovery. Recoveries of tagged carcasses will be recorded.

· Collect biological data on adults placed into spawning channels. Data collected includes, but is not limited to, sex, fork length, tags/marks, scales, DNA tissue samples, condition and spawn success (# retained eggs) for females. Collect up to 10 viable retained eggs (if present) from each female. Water harden the eggs overnight and weigh eggs (0.001g). Conduct live counts and carcass tagging in spawning channels weekly.

· Using population estimates and results of otolith analysis, estimate the contribution of project origin adults to spawning populations.

· BPA #200105300.

· From 2002 to present, Jolly-Seber mark-recapture carcass tagging for Ives area (Columbia mainstem) and Bonneville Tributaries (Hardy/Hamilton); mark-recaputre Jolly-Seber via live fish seining and carcass tagging for other mainstem spawining ares  Adult trap counts at Duncan Creek.. 

· No power analysis

· Current funding:  BPA Below the Dams (#1999-003-01) Reintro of chum into Duncan Creek (#200105300)
	· Data quality and certainty is high.  CV has not been reported but likely <15%


	· Database infrastructure to support data storage, analysis, reporting, and dissemination.

· Finalize sampling designs to estimate adult abundance.

· Identify spatial extent of spawning (sample frame). 

· Estimate precision (CV) for current and historical data.

· Conduct power analysis
	
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Lower Gorge Chum Washington Shore


	Adult Productivity
	Adult/Adult ratio with low σ2
	Sex ratio

Hatchery %

Cohorts

Harvest
	· Sex ratio, % Hatchery, or scales from stream carcass surveys

· Chum salmon retention is prohibited in commercial and recreations fisheries. However incidental impacts to chum from these fisheries is not monitored.

· Current funding:  BPA Below the Dams (#1999-003-01) Reintro of chum into Duncan Creek (#200105300)
	· % hatchery is from otolith analysis.

· Incidental fishery impacts are low but uncertain.  
	· Estimate incidental mortality in LCR mainstem and tributary fisheries.

	
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Lower Gorge Chum Washington Shore


	Juvenile Productivity
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Juvenile Migrant Abundance 

Smolt/Adult ratio
	· Smolt trap in Duncan Cr but represents only a small portion of this population.

· Smolt to adult ratio data collected on Duncan Creek.

· No power analysis

· Current funding:  BPA Below the Dams (#1999-003-01) Reintro of chum into Duncan Creek (#200105300)
	· Duncan Cr. panel trap provides a census (CV=0).

· Duncan Creek represents only a small portion of this population.


	· Conduct power analysis

· Add smolt trapping in Hamilton and Hardy Creeks.
	· 
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Lower Gorge Chum Washington Shore


	Spatial Distribution
	Periodic distribution estimates with  ability to detect a 15% change with 80% certainty.
	Adult redd distribution

Juvenile parr distribution
	· The scale for spatial analysis are survey reaches which are ~ 1 mile or less in length for live counts.

· GPS redd locations in the mainstem near Ives Island.

· Current funding:  BPA Below the Dams (#1999-003-01) Reintro of chum into Duncan Creek (#200105300)
	· Annual spatial structure data quality and certainty in high use areas is high but low certain and data quality in low use areas.
	· Review spatial distribution sampling plan
	· 52.1


	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Lower Gorge Chum Washington Shore


	Species Diversity
	Short term collection of phenotypes

Long term collection of genotypes
	Age

Sex ratios

Size

Cohort structure

Run Timing

DNA


	· Scales, otolith marks,  & lengths collected for cohort structure

· Spawning timing from stream surveys.

· Genetic DNA baseline collected and analyzed

· Current funding:  BPA Below the Dams (#1999-003-01) Reintro of chum into Duncan Creek (#200105300)
	· High data quality and certainty for spawning time, sex ratio, and size from high use areas.

· Spawn time not available for hatchery and wild fish separately .  

· Genetic baseline data is available.
	· Develop ESU phenotypic and genetic monitoring and sampling plan.

· Complete analysis of genetic samples.
	· 
	Proposed future monit./funding:

New BPA Project #2008-710-00  Chum Salmon Enhancement in the LCR  and BPA MOA via new project - All LCR Chum Salmon Juvenile and Adult sampling; includes supplementation

	Washougal Hatchery
	PNOS Integ

PNOS Seg

% marked at release

PNI


	66%

95%

100%

≥ 0.7
	Hatchery brood stock

marks

Spawner surveys
	· Hatchery raises chum salmon as part of supplementation program BPA #200105300.

· Thermal mark chum fry 
	·  
	·  
	· 
	· 

	Upper Gorge


	Adult Abundance 
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Natural-origin Spawner Abundance
	· Bonneville Dam counts could be a source of abundance estimate but radio tag studies report fallback is high

· No power analysis.

· No Current Funding:
	· No CV estimate but data quality and certainty could be high if fallback is monitored.

· % Hatchery is unknown.


	· Use radio tags to identify spatial extent.

· Develop LCR specific observer efficiency and residence time for AUC estimates.

· Database infrastructure to support data storage, analysis, reporting, and dissemination.

· Develop & implement sampling designs to estimate adult abundance.

· Estimate precision (CV) for current and historical data.

· Conduct power analysis
	
	· 

	Upper Gorge


	Adult Productivity
	Adult/Adult ratio with low σ2
	Sex ratio

Hatchery %

Cohorts

Harvest
	· Limited samples for sex ratio, % Hatchery, or scales but no current sampling.

· Chum salmon retention is prohibited in commercial and recreations fisheries. However incidental impacts to chum from these fisheries is not monitored.

· No Current Funding:
	· Small sample size leads to uncertainty in these metrics. Uncertainty is greater with no monitoring

· Incidental mortality in tributaries and Columbia fisheries is unknown.
	· Estimate incidental mortality in LCR mainstem and tributary fisheries.

· Develop & implement sampling designs to estimate adult productivity.


	
	

	Upper Gorge


	Juvenile Productivity
	Annual population-level estimates with a CV value on average of 15% or less.  

Power analysis calculated for data?
	Juvenile Migrant Abundance 

Smolt/Adult ratio
	· Smolt monitoring detects no or few chum salmon at BON.

· No Current Funding:

	
	· Evaluate effectiveness of current monitoring program to estimate chum salmon smolt abundance.
	
	

	Upper Gorge


	Spatial Distribution
	Periodic distribution estimates with  ability to detect a 15% change with 80% certainty.
	Adult redd distribution

Juvenile parr distribution
	· Spatial structure is not monitored.

· No Current Funding:


	· Annual spatial structure is not monitored.
	· Develop & implement sampling designs to estimate spatial distribution including radio tags.
	
	

	Upper Gorge


	Species Diversity
	Short term collection of phenotypes

Long term collection of genotypes
	Age

Sex ratios

Size

Cohort structure

Run Timing

DNA


	· Few scales & lengths collected for cohort structure

· Run timing from BON counts

· Baseline DNA samples collected but no annual genetic sampling program.

· No Current Funding:
	· High data quality and certainty for run time but little other phenotype data.

· Baseline genetic samples have been analyzed and included in WDFW LCR baseline.
	· Develop ESU phenotypic and genetic monitoring and sampling plan.
	· 
	


� The sample universe or spatial extent over which the target indicator may be distributed.





