Snake River Spring/Summer Chinook Salmon Basin-wide Monitoring Strategy

Status and Trend 

Assess and maintain population status and trends using Viable Salmonid Population (VSP) metrics and TRT viability criteria. 

· High precision status and trend data (includes fish in and fish out) in at least one population per life history type (spring vs summer run) per MPG. 
· Estimation of adult and juveniles for life cycle monitoring (SAR, smolts per spawner, adult productivity).  Accurate annual estimates with CVs of 5% or less. 
· Select populations for high precision monitoring based on maximum synergy between BiOp RPA requirements, TRT must have populations, IMWs (habitat effectiveness monitoring), accord monitoring, hatchery effectiveness monitoring, representativeness of MPG populations, and multiple species coverage.  Initial recommendation for high precision fish in/out include Tucannon River, Minam River, Imnaha River, Secesh River, Big Creek, Bear Valley Creek, Pahsimeroi River, Upper Salmon River mainstem, and Lolo Creek.    
· Low/moderate precision status and trend data in every population per MPG (including populations with high precision monitoring). 
· Low/moderate precision estimates of abundance and spatial structure on all populations via multi-pass extensive area redd counts and carcass surveys (maintain existing index reach redd surveys).  Record all redd locations with GPS. Overlay entire basin with GRTS sampling; post hoc analysis of GPS recorded redds within extensive area surveys and 25 – 1km reaches surveys outside of extensive area surveys.  Non-index area reaches may be surveyed with post spawning single pass.   Use rotating panel design to correlate redd based indices to escapement.  Remote areas requiring aerial surveys may use post spawning single pass.  
· High precision estimation of fish reaching Lower Granite Dam via run-reconstruction estimates generated from sub-sampling (trapping) fish in the Lower Granite Dam adult ladder. 
· Estimation of adult and juveniles for life cycle monitoring (SAR, smolts per spawner, adult productivity) at the ESU scale (aggregate SAR for Snake Basin) with a CV of 5% or less.  
· Develop alternative approaches/techniques to partition escapement at Lower Granite Dam to MPGs (possibly populations). Current options under consideration are GSI and PIT tag arrays.  Provides secondary low precision estimate achieved by partitioning Lower Granite Dam escapement to MPGs (and populations as able) using Genetic Stock Identification (GSI) to achieve accurate annual abundance estimates with CVs of 30% or less.  Sample wild origin adult and smolts at Lower Granite Dam (LGR) throughout the run.  Collect scales and tissue samples.  Use scale samples to estimate age structure at the MPG and population scale.  Using this information productivity estimates (smolts per adults and adult to adult) can be made at the, ESU, MPG and population scales.  
· Establish Snake River Basin Annual run-reconstruction of hatchery returns, harvest, and escapement to known and unknown population areas to provide timely annual run-reconstruction (abundance and age structure) of Chinook salmon escapement to Lower Granite Dam; including description of ultimate disposition of hatchery Chinook salmon upstream of Lower Granite dam. Ultimate disposition alternatives for hatchery-origin fish include; harvest, hatchery rack collections, spawners to known areas, and spawners to unknown areas.  Analyses and integrates data collection from numerous ongoing projects. 
· Direct harvest and incidental mortality of natural origin adults in mainstem and terminal area fisheries. 
Hatchery
Assess and adaptively manage hatchery programs to respond to mitigation goals, recovery criteria, and supplementation effectiveness.
· Require utilization of Ad Hoc Supplementation Work Group (AHSWG; Galbreath 2008) standardized performance measures.

· Conduct implementation and compliance monitoring per AHSWG guidelines (Galbreath et al 2008) on every hatchery program. 
· Determine proportion of hatchery origin spawners and estimate age structure at the MPG or population scale. 
· Implement high intensity hatchery effectiveness monitoring on select supplementation programs; LSRCP, Northeast Oregon Hatchery, Johnson Creek, and Idaho Salmon Supplementation and new/reformed supplementation programs with formal study designs.  
· Conduct Relative Reproductive Success (RRS) studies on at least six populations of spring/summer Chinook salmon throughout the Columbia Basin.

· Estimate direct harvest estimates of hatchery origin fish in mainstem and terminal area fisheries.  

· Sample sport, tribal, and commercial fisheries in the Columbia and Snake rivers to estimate contribution of each hatchery stock using CWT and/or PBT.
· Integrate and assess hatchery effectiveness results across programs throughout the Pacific Northwest.   

Habitat 
Characterize existing physical habitat related to watershed hydrology and aquatic biotic productivity.  Document changes in physical habitat structure/function due to natural processes (climate change) and changes resulting from human manipulation of physical habitat (includes both degradation and restoration).  Validate fish response to habitat changes. 
· Describe physical habitat condition trends by high precision monitoring across the entire Snake River basin using a probabilistic sampling approach. Ensure at least one watershed/population per MPG is monitored across a diversity of ecological regions (ideally conducted in areas with fish in/out monitoring).  
· Establish ESU wide remote sensing data on landscape vegetation, riparian area and stream channel morphology. Maintain water quantity and quality monitoring in all populations and migration corridors, including macro-invertebrate trends.  

· Maintain contemporary (15 year or less) watershed assessments for the entire Snake River basin at the 5th HUC level.  Watershed assessments include: road networks, passage barriers, land use, water quantity and quality, riparian condition, basin hydrology including water withdrawals, channel morphology, and human demographics. 

· Conduct implementation and compliance monitoring on every habitat restoration project. 
·  Conduct small scale studies assessing reach specific response to unique habitat restoration action types.   
· Physical habitat response measures include: riparian vegetation, sedimentation, large woody debris, water temperature, habitat complexity, water quality, floodplain function, and fish presence -absence.
· Conduct habitat restoration project effectiveness monitoring in terms of fish in/out response using intensively monitored watersheds (IMWs) (ISEMP plus key BiOp gaps areas) and physical habitat condition. 
· Select populations based on large survival gap to be filled by habitat restoration actions and maximum synergy between BiOp RPA requirements, TRT must have populations, IMWs (habitat effectiveness monitoring), accord monitoring, hatchery effectiveness monitoring, representativeness of MPG populations, and multiple species coverage.  Initial recommendation for fish response (fish in/out) include: Tucannon River, Upper Grande Ronde River, Catherine Creek, South Fork Salmon River, and Lemhi River.
Hydro (see also mainstem process strategy)

Monitor and describe juvenile and adult spring/summer Chinook salmon survival, migration timing, and response to dam passage strategies and experience. 

· Utilize Snake Basin aggregate and one index population per MPG to estimate mainstem system-wide survival (upriver PIT tags), reach/project specific passage  and survival  (upriver PIT tags, and dam tagging), avian predation, adult survival, latent mortality, SAR’s.   
· Quantify survival relative to BiOp performance Standards.

· PIT tag numbers and distribution should follow target numbers described in CBFWA FWP amendment recommendation. 

· Index populations/MPG: Tucannon River, Imnaha River, Grand Ronde MPG, South Fork Salmon MPG, Big Creek, Lemhi River, and Lolo Creek.  
Diversity
Monitor genetic and life history diversity of all populations within ESU. 

· Genotype wild populations on a rotating five year basis to maintain genetic baseline for GSI and to evaluate genetic population structure and diversity.
Data Management and Access
Maintain up-to-date, secure, web accessible databases that utilize standardized performance measures.
Snake River Steelhead Basin-wide Monitoring Strategy

Status and Trend

Assess and maintain population status and trends using Viable Salmonid Population (VSP) metrics and TRT viability criteria. 
· High precision status and trend data (includes fish in and fish out) in at least one population life history type (summer vs winter run) per MPG. 
· Estimation of adult and juveniles for life cycle monitoring (SAR, smolts per spawner, adult productivity).  Accurate annual estimates with CVs of 5% or less.   Due to population specific sampling challenges high intensity/precision sampling opportunities are limited; primary method will be PIT tag arrays.  
· Select populations for high precision monitoring based on maximum synergy between BiOp RPA requirements, TRT must have populations, IMWs (habitat effectiveness monitoring), accord monitoring, hatchery effectiveness monitoring, representativeness of MPG populations, and multiple specie coverage.  Initial recommendation for PIT tag arrays is Big Creek, South Fork Salmon River, Lemhi River, Secesh River, Imnaha River, Lolo Creek, and Joseph Creek.   
· High precision estimation of fish reaching Lower Granite Dam with a CV of 5% or less via run-reconstruction estimates generated from sub-sampling (trapping) fish in the Lower Granite Dam adult ladder. 
· Establish Snake River Basin Annual run-reconstruction of hatchery returns, harvest, and escapement to known and unknown population areas to provide timely annual run-reconstruction (abundance and age structure) of steelhead escapement to Lower Granite Dam; including description of ultimate disposition of hatchery steelhead upstream of Lower Granite dam. Ultimate disposition alternatives for hatchery-origin fish include; harvest, hatchery rack collections, spawners to known areas, and spawners to unknown areas.  Analyses and integrates data collection from numerous ongoing projects
· Low precision status and trend data in every population per MPG (including populations with high precision monitoring).
· Low precision achieved by partitioning Lower Granite Dam escapement to MPGs (and populations as able) using Genetic Stock Identification (GSI) to achieve accurate annual estimates with CVs of 30% or less.  Use scale samples to estimate age structure at the MPG and population scale.  Productivity estimates (smolts per adults and adult to adult) can be made at the MPG and population scale.  
· Validate GSI results with radio and/or PIT tag arrays in at least two MPGs.  
· Maintain and validate existing index reach redd surveys. 
·  Direct harvest and incidental mortality of natural origin adults in mainstem and terminal area fisheries. 
Hatchery
Assess and adaptively manage hatchery programs to respond to mitigation goals, recovery criteria, and supplementation effectiveness.
· Require utilization of Ad Hoc Supplementation Work Group (AHSWG; Galbreath 2008) standardized performance measures.

· Conduct implementation and compliance monitoring per AHSWG guidelines (Galbreath et al 2008) on every hatchery program. 
· Determine proportion of hatchery origin spawners and estimate age structure at the MPG or population scale. 
· Implement high intensity hatchery effectiveness monitoring on select supplementation programs; LSRCP, South Fork Clearwater and Lolo Creek, and new/reformed supplementation programs with formal study designs.  
· Conduct Relative Reproductive Success (RRS) studies on at least six populations of steelhead throughout the Columbia Basin.

· Estimate direct harvest estimates of hatchery origin fish in mainstem and terminal area fisheries.  

· Sample sport, tribal, and commercial fisheries in the Columbia and Snake rivers to estimate contribution of each hatchery stock using CWT and/or PBT.

· Integrate and assess hatchery effectiveness results across programs throughout the Pacific Northwest.   

Habitat 
Characterize existing physical habitat related to watershed hydrology and aquatic biotic productivity.  Document changes in physical habitat structure/function due to natural processes (climate change) and changes resulting from human manipulation of physical habitat (includes both degradation and restoration).  Validate fish response to habitat changes. 
· Describe physical habitat condition trends by high precision monitoring across the entire Snake River basin using a probabilistic sampling approach. Ensure at least one watershed/population per MPG is monitored across a diversity of ecological regions (ideally conducted in areas with fish in/out monitoring).  
· Establish ESU wide remote sensing data on landscape vegetation, riparian area and stream channel morphology. Maintain water quantity and quality monitoring in all populations and migration corridors, including macro-invertebrate trends.  

· Maintain contemporary (15 year or less) watershed assessments for the entire Snake River basin at the 5th HUC level.  Watershed assessments include: road networks, passage barriers, land use, water quantity and quality, riparian condition, basin hydrology including water withdrawals, channel morphology, and human demographics. 

· Conduct implementation and compliance monitoring on every habitat restoration project. 
·  Conduct small scale studies assessing reach specific response to unique habitat restoration action types.   
· Physical habitat response measures include: riparian vegetation, sedimentation, large woody debris, water temperature, habitat complexity, water quality, floodplain function, and fish presence -absence.
· Conduct habitat restoration project effectiveness monitoring in terms of fish in/out response using intensively monitored watersheds (IMWs) (ISEMP plus key BiOp gaps areas) and physical habitat condition. 
· Select populations based on large survival gap to be filled by habitat restoration actions and maximum synergy between BiOp RPA requirements, TRT must have populations, IMWs (habitat effectiveness monitoring), accord monitoring, hatchery effectiveness monitoring, representativeness of MPG populations, and multiple species coverage.  Initial recommendation for fish response (fish in/out) include:  Asotin Creek, Potlatch River, Upper Grande Ronde River, Catherine Creek, South Fork Salmon River, and Lemhi River.
Hydro (see also mainstem process strategy)

Monitor and describe juvenile and adult spring/summer Chinook salmon survival, migration timing, and response to dam passage strategies and experience. 

· Utilize Snake Basin aggregate and one index population per MPG to estimate mainstem system-wide survival (upriver PIT tags), reach/project specific passage  and survival  (upriver PIT tags, and dam tagging), avian predation, adult survival, latent mortality, SAR’s.   
· Quantify survival relative to BiOp performance Standards.

· PIT tag numbers and distribution should follow target numbers described in CBFWA FWP amendment recommendation. 

· Index populations: Asotin Creek, Imnaha River, South Fork Salmon River, and Lolo Creek.  

Diversity
Monitor genetic and life history diversity of all populations within DPS. 

· Genotype wild populations on a rotating five year basis to maintain genetic baseline for GSI and to evaluate genetic population structure and diversity.
Data Management and Access

Maintain up-to-date, secure, web accessible databases that utilize standardized performance measures.
