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Cascade Slope MPG Upper Columbia River Steelhead DPS

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 System-wide Monitoring and Evaluation Project and through direct participation of the fish co-managers, FCRP action agencies, Public Utilities, Forest Service and others.

This evaluation was especially influenced by the participation of the Washington Department of Fish and Game, Colville Confederated Tribe, Chuck Pevan, Tracy Hillman, and Michael Newsome, Bureau of Reclamation.

	MPG Population
	Primary Indicator

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

	Methow Steelhead
	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
	· WDFW apportions dam counts to populations based on one radio telemetry study. Dam counts funded by Douglas and Grant PUDs

· USBR has just Funded a more intensive Pit Tag array and data access and analysis  system (Contract #___$)


	· Power analysis not calculated 

· Adult natural spawner data is marginal due to lack of adequate natural spawner pit tags and recent radio telemetry calibration studies.


	· Funding of new three year telemetry study

· Access to more naturally produced steelhead

	50, 63, 64
	WDFW proposes to increase sampling of steelhead at Priest Rapids Dam in order to determine SH abundance and SAR for hatchery programs and in managing selective fisheries (est. $35K/yr)

	
	
	
	
	· WDFW conducts Redd survey index sites coupled with non-random rotating panel sites.  

· Surveys funded by PUDs
	· Certainty Not Calculated

· Uncertainty regarding adequacy of redd surveys to provide total spawner abundance for steelhead.
	· Resolve redd surveys v. extrapolated Wells Dam counts v. redd surveys + Wells Dam counts 

· Pilot study on observer efficiency.

· 
	50, 51
	WDFW proposes to supplement work under HCP in order to meet NOAA accuracy and precision standards ($220k/yr)

	Methow Steelhead
	Adult Productivity
	Adult/Adult ratio with low σ2
	· Sex ratio

· Hatchery %

· Age structure

· 
	· WDFW uses dam counts that are not population specific (composite analysis for Okanogan and Methow)

· Dam counts funded by Douglas and grant PUDs

· PNOS = 0.12 PNI = 0.1
	· Need better estimates of natural cohort structure

· Need population specific data on gender, age structure, and hatchery %

· Wells Dam non-continuous operation and trap avoidance


	· Access to more naturally produced steelhead at Wells dam.

· Periodic validation of index redd surveys using mark-recapture techniques (pit tags and radio telemetry)

· 
	50, 63, 64
	WDFW proposes new funding  of more intensive Pit Tag array and data access and analysis to validate PHOS and PNOS (Est. $46K/yr)

	
	
	
	· Harvest
	· 5CR Compact estimates
	· Need better estimates of natural population harvest


	· 
	62
	WDFW proposes to fund creel staff to evaluate selective harvest throughout MPG  BPA  $453K/yr

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

Power analysis calculated for data?

Smolt to  adult ratio with low σ2
	· Juvenile Migrant Abundance

· Smolt/Adult ratio
	· WDFW operates trap at rkm 30 McFarland Crk Bridge and trap in lower Twisp rkm 3 since 2005

· WDFW calculates egg-to-smolt survival estimates from egg deposition and out migrating smolts

· Age structure estimated from scale analysis

· Monitoring funded by Douglas and Grant PUDs

· USGS Pit tag arrays throughout the basin 
· Extensive snorkeling and electro-shocking surveys

· Habitat and fish production monitoring
	· Short time frame for trap data

· Trap precision and accuracy is not reported or not calculated

· Trap efficiency is low
	· Need flow efficiency modeling.

· Examine the use of other mark recapture models

· Need to pit tag more juveniles to improve survival estimates

· Need biological interaction study

· Need EMAP design for habitat and fish status/trends (PIBO plus)
	
	

	Methow Steelhead
	Spatial Distribution
	Periodic distribution estimates with  ability to detect a 15% change with 80% certainty.
	Adult redd distribution
	· WDFW conducts adult Index sites and rotating non random panel sites. Sites funded  by Douglas and Grant PUDs
	· Need to convert adult spawner panel sites to random panel sites
	· Adults-Increased effort on rotating panel sites will decrease uncertainty of distribution.
	
	

	
	
	
	Juvenile parr distribution
	
	· Juvenile survey sites are not probabilistic.

· Resident O. Mykiss and residual hatchery  steelhead confound results.
	· Juveniles-More snorkel sites and random selection.

· Need estimates of residualism rates of hatchery released steelhead
	
	

	Methow Steelhead
	Species Diversity
	· Short term collection of phenotypes

· Long term collection of genotypes
	· Age

· Sex ratios

· Size

· Cohort structure

· Run Timing

· Spawn Timing

· DNA
	· Data for 1-5 determined from from dam counts that are not population specific (composite analysis for Okanogan and Methow)

· Funded by Douglas and Grant PUD

· Data from juvenile traps for 1,2,3,5)

· DNA covered by DPUD
	· Data is heavy to hatchery origin adult spawners.  More natural adult data needed.

· Need population specific data on all parameters.
	· Access to more naturally produced steelhead at Wells dam.  More detailed juvenile info. could be obtained from increased PIT tag efforts.

· Study of reproductive success of HOS and NOS


	64
	WDFW proposes to evaluate reproductive fitness of naturally spawning HOS and NOS  $250K/yr  BPA #200303900

	Winthrop NFH

USFWS
	PNOS Integ

PNOS Seg

% marked at release

PNI


	· 66%

· 95%

· 100%

· ≥ 0.7
	· Hatchery brood stock

· marks

· Spawner surveys
	· USFWS produces spring chinook and steelhead 
· Part of Leavenworth Complex
· 
	· 
	· 
	· 
	· YIN will reprogram Winthrop to rear 100K steelhead smolts in upper watershed as part of Yakama Accord $30K/yr.
· YIN will construct and operate acclimation ponds on Chewuck, Methow, and Twisp. $300k

	Eastbank Satellites

(Chewuch , Carleton, Twisp Pds)
	PNOS Integ

PNOS Seg

% marked at release

PNI


	· 66%

· 95%

· 100%

· ≥ 0.7
	· Hatchery brood stock

· marks

· Spawner surveys
	· WDFW operated 
	· 
	· 
	· 40, 42, 51, 52, 63, 64
	· WDFW proposes funding a position to oversee implementation of HSRG in upper Columbia MPG. BPA $128K/yr

	Entiat Steelhead
	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
	· Dam counts apportioned to populations based on radio telemetry
	· Adult natural spawner data is marginal due to lack of adequate natural spawner pit tags and recent radio telemetry calibration studies
	· Funding of new three year telemetry study

· Funding of more intensive Pit Tagging of natural fish and data access and analysis
	50, 63, 64
	WDFW proposes to increase sampling of steelhead at Priest Rapids Dam in order to determine SH abundance and SAR for hatchery programs and in managing selective fisheries (est. $35K/yr)

	
	
	
	
	· WDFW conducts only index spawner surveys regularly, 

· No probabilistic sampling of other areas that could have spawning, except for 2008.  
	· Certainty Not Calculated 

· Power analysis not calculated

· Index sites with no probabilistic sampling.
	· Expansion of current index sites to cover a few additional areas (Slightly more effort will cover the whole basin and probabilistic sites won’t be necessary).
· 
	50,51
	WDFW proposes to supplement work under HCP in order to meet NOAA accuracy and precision standards ($100k/yr)

	Entiat Steelhead
	Adult Productivity
	Adult/Adult ratio with low σ2
	· Sex ratio

· Hatchery %

· Age structure

· Harvest
	· Pit tag/ dam counts

· Not using Entiat specific estimates.

· Funded by USFWS ISEMP projects

· CR Compact estimates

· PNOS = 0.21
	· Need Entiat specific estimates.

· Need better estimates of natural cohort structure

· Need better estimates of natural population harvest
	· Access to more naturally produced steelhead at Priest Rapids dam.
· Funding of more intensive Pit Tagging of natural fish and data access and analysis
	
	

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

Power analysis calculated for data?

Smolt to  adult ratio with low σ2
	· Juvenile Migrant Abundance

· Smolt/Adult ratio
	· WDFW operated trap at rkm 2 and trap at rkm 11 2003-2008

· WDFW estimates egg-to-smolt survival from egg deposition and out migrating smolts

· Program supplemented by ISEMP project

· Age structure estimated from scale analysis.

· USBR funds _____
	· Short time frame for trap data

· High Trap CV.

· No Trap power Analysis?
	· Need flow model to calibrate trap efficiency

· Examine the use of other mark recapture models
	
	

	Entiat Steelhead
	Spatial Distribution
	Periodic distribution estimates with  ability to detect a 15% change with 80% certainty.
	· Adult redd distribution
	· Forest Service and USFWS conducts adult Index sites 

· WDFW  (only supplemental areas in 2008)
	· Need to convert adult spawner panel sites to random panel sites or add the few areas that are not in index areas and have a census.
	· 
	
	

	
	
	
	Juuvenile parr distribution
	· Juvenile surveys using snorkeling and electrofishing associated with effectiveness monitoring and funded by ISEMP BPA # 200301700.
	· 
	· 
	
	

	Entiat Steelhead
	Species Diversity
	· Short term collection of phenotypes

· Long term collection of genotypes
	1. Age

2. Sex ratios

3. Size

4. Cohort structure

5. Run Timing

6. Spawn Timing

7. DNA


	· Data for 1-5 from dam counts  and juvenile traps

· Data collection funded by ISEMP BPA # 200301700 project, WDFW, and USFWS
	· More natural adult data needed

· Need population specific data on all parameters.
	· Access to more naturally produced steelhead at either Priest Rapids or Rocky Reach 
· DNA samples have been archived but not analyzed.
· More detailed juvenile info. could be obtained from increased PIT tag efforts.

	
	

	Entiat  NFH

USFWS
	PNOS Integ

PNOS Seg

% marked at release

PNI


	· 66%

· 95%

· 100%

· ≥ 0.7
	· Hatchery brood stock

· marks

· Spawner surveys
	· satellite of Leavenworth NFH.  Produces spring Chinook.
	· 
	· 
	
	

	Turtle Rock Hatchery

WDFW

Funded Grant PUD
	PNOS Integ

PNOS Seg

% marked at release

PNI


	· 66%

· 95%

· 100%

· ≥ 0.7
	· Hatchery brood stock

· marks

· Spawner surveys
	· raises summer Chinook and steelhead
	· 
	· 
	
	

	Okanogan Steelhead
	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
	· Colville Tribe collects adult escapement data at Wells Dam, Omak Creek, Bonaparte Creek, Inkaneep Creek, and Zosel Dam.

· Data collected at the sub-watershed traps is considered highly applicable to spawner abundance

· Tribe conducts census spawner surveys for Okanogan and tribs

· Funding under BPA 200302200 and FCRPS Colville Tribe Accord $1,245K/yr 
	· 100% Certainty 

· Power analysis not calculated 


	· Power analysis

· Confounding effects Okanogan re-introduction efforts
	
	

	Okanogan Steelhead
	Adult Productivity
	Adult/Adult ratio with low σ2
	· Sex ratio

· Hatchery %

· Age structure

· Harvest
	· Pit tag/ dam counts

· Pit tag/ dam counts

· Pit tag/ dam counts

· CR Compact estimates

· PNOS = 0.07  
	· Only hatchery fish are currently being pit or CWT tagged. 

· Need better estimates of natural cohort structure

· Need better estimates of natural population harvest
	· Access to more naturally produced steelhead at Wells dam.
	· 
	· 

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

Power analysis calculated for data?

Smolt to  adult ratio with low σ2
	· Juvenile Migrant Abundance 

· Smolt/Adult ratio
	· Colville Tribe operates trap at Mallot WA and trap at Omak Creek

· Egg-to-smolt survival estimated from egg deposition and out migrating smolts

· Age structure estimated from scale analysis 
· Funding under BPA 200302200 and FCRPS Colville Tribe Accord $1,245K/yr
	· Short time frame for trap data

· Trap CV?

· Trap power analysis
	· None
	· 
	· 

	Okanogan Steelhead
	Spatial Distribution
	Periodic distribution estimates with  ability to detect a 15% change with 80% certainty.
	Adult redd distribution
	· Adult census data

· BPA Contract 200302200

· FCRPS Accord funding at 1,245K per year
	· Data appear to be good with exception of better  natural spawner information NOS/HOS ratios
	· None
	· 
	· 

	
	
	
	Juvenile parr distribution
	· Colville Tribe conducts Juvenile probabilistic random surveys using snorkeling and electrofishing per OBMEP protocols and EMAP approach 

· BPA Contract 200302200

· FCRPS Colville Tribe Accord funding at 1,245K per year
	· Data appear to be good
	· 
	· 
	· 

	Okanogan Steelhead
	Species Diversity
	Short term collection of phenotypes

Long term collection of genotypes
	1. Age

2. Sex ratios

3. Size

4. Cohort structure

5. Run Timing

6. Spawn Timing

7. DNA


	· Data for 1-5 from dam counts spawner surveys and juvenile traps

· DNA ?? 

· BPA Contract 200302200

· FCRPS Colville Tribe Accord funding at 1,245K per year
	· Data is heavy to hatchery origin adult spawners.  More natural adult data needed
	· Access to more naturally produced steelhead at Wells dam.
	· 
	· 

	Cassimer Bar Hatcheries

Colville Tribe
	PNOS Integ

PNOS Seg

% marked at release

PNI

· 
	· ≥66%

· ≥95%

· 100%

· ≥ 0.7
	· Hatchery brood stock

· marks

· Spawner surveys
	· PNI = 0.1
	· 
	· 
	· 
	· 

	Omak Trout Hatchery

WDFW
	PNOS Integ

PNOS Seg

% marked at release

PNI


	· ≥66%

· ≥95%

· 100%

· ≥ 0.7
	· Hatchery brood stock

· marks

· Spawner surveys
	· WDFW Omak Trout Hatchery
	· 
	· 
	
	

	Well Hatchery

WDFW

Funded by Douglas PUD
	PNOS Integ

PNOS Seg

% marked at release

PNI


	· ≥66%

· ≥95%

· 100%

· ≥ 0.7
	· Hatchery brood stock

· marks

· Spawner surveys
	· Raises steelhead
	· 
	· 
	
	

	Chelan Hatchery

WDFW

Funded by Chelan PUD
	PNOS Integ

PNOS Seg

% marked at release

PNI


	· ≥66%

· ≥95%

· 100%

· ≥ 0.7
	· Hatchery brood stock

· marks

· Spawner surveys
	· Raises steelhead and trout
	· 
	· 
	
	

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

Power analysis calculated for data
	Natural-origin Spawner Abundance
	· Dam counts apportioned to populations using radio telemetry data (Telemetry data is eight years old)

· Tumwater and Dryden dam counts are not full census

· Pilot study on observer efficiency (planned for 2009)

· Studies funded by ISEMP BPA # 200301700
	· Certainty Not Calculated 

· Power analysis not calculated

· Adult natural spawner data is marginal due to lack of adequate natural spawner pit tags and recent radio telemetry calibration studies.

· Uncertainty regarding adequacy of redd surveys to provide total spawner abundance for steelhead.
	· Funding of new three year telemetry study

· Funding  of more intensive Pit Tag array and data access and analysis

· Access to more naturally produced steelhead

· Continue and expand pilot study on observer efficiency.
· 
	50, 51
	WDFW proposes to supplement work under HCP in order to meet NOAA accuracy and precision standards ($220k/yr)
YIN as part of Three Treaty tribe Accord proposes to recondition kelts at Rock Island and Prest Rapids Dam for Wenatchee River

	Wenatchee  Steelhead
	Adult Productivity
	Adult/Adult ratio with low σ2
	· Sex ratio

· Hatchery %

· Age structure

· Harvest
	· Pit tag/ dam counts

· Pit tag/ dam counts

· PNOS = 0.39

· CR Compact estimates
	· Need better estimates of natural cohort structure

· Need better estimates of natural population harvest
	· Access to more naturally produced steelhead at Priest Rapids dam and Dryden Dam.
	
	

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

Power analysis calculated for data?

Smolt to  adult ratio with low σ2
	· Juvenile Migrant Abundance 

· Smolt/Adult ratio
	· Smolt traps are funded by CPUD and operated by WDFW and YIN in the lower Wenatchee (RM 7), Nason Creek, Chiwawa River, White River, and in the Upper Wenatchee River just below the Lake.

· Egg-to-smolt survival estimated from egg deposition and out migrating smolts

· Age structure estimated from scale analysis

· Partially funded ISEMP BPA #200301700
	· Short time frame for trap data (Nason and White R)

· Trap CV is high

· Trap power analysis?


	·  Need flow efficiency modeling.
	56, 63
	WDFW proposes to expand existing ISEMP smolt trapping program and spawner surveys (est. 200K/yr) BPA #200301700
YIN will construct conditioning facilities on Peshastin, Chumstick, Mission for release of steelhead YIN Accord $200K

	Wenatchee  Steelhead
	Spatial Distribution
	Periodic distribution estimates with  ability to detect a 15% change with 80% certainty.
	· Adult redd distribution
	· Adult spawning index sites and probabilistic spawner surveys conducted by WDFW and USFS

· Funded by CPUD


	· Data appear to be good but power analysis has not been conducted.

· Sampling frame (universe) questions.  Need to better define the list of potential sites.
	· Analyze and test the end points of known and potential distribution to better define the sampling universe.
	· 
	· 

	
	
	
	· Juvenile parr distribution
	· Juvenile probabilistic random surveys using snorkeling and electrofishing per ISEMP protocols and EMAP approach

· Funded by ISEMP BPA # 200301700
	· 
	· 
	· 
	· 

	Wenatchee  Steelhead
	Species Diversity
	· Short term collection of phenotypes

· Long term collection of genotypes
	1. Age

2. Sex ratios

3. Size

4. Cohort structure

5. Run Timing

6. Spawn Timing

7. DNA


	· Data for 1-5 from dam counts funded by CPUD

· Data also funded by ISEMP BPA contract

· DNA collection has begun by CPUD under the HCP and once the relative reproductive success study is underway, will be analyzed
	· Data is better than other UC populations due to sampling at Dryden and Tumwater Dams.
	· None
	· 
	· 

	Leavenworth NFH

USFWS
	PNOS Integ

PNOS Seg

% marked at release

PNI


	· 66%

· 95%

· 100%

· ≥ 0.7
	· Hatchery brood stock

· marks

· Spawner surveys
	· Spring Chinook and summer steelhead
· PNI = 0.4
	· 
	· 
	· 
	· 

	Eastbank Hatchery Satellites

(Lk Wenatchee net pens, Chiwawa and Dryden Pond)

WDFW
	
	· 
	· 
	· Raise spring/summer Chinook, sockeye, and steelhead
	· 
	· 
	· 
	· 


