Columbia River Basin Anadromous Monitoring Framework and Strategy for Implementation

Note: I don’t discuss the RPA - BPA-AA-NOAA-NPCC workgroups in the process, should we?

Note: Add definitions of terminology
Note: Already pretty long document … 16 pages of text .. so cut at will, suggest reorganization to reduce length, etc
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Problem Statement

No single activity is sufficient to recover and rebuild anadromous fish species in the Columbia River Basin. Successful protection, mitigation, and recovery efforts must involve a coordinated strategy for habitat protection and improvement, hydrosystem reform, artificial production, and harvest management. 

Current, salmon and steelhead monitoring programs within the Columbia Basin are designed to inform a multitude of management needs. The management needs include meeting the requirements of the Northwest Power and Conservation Council’s Fish and Wildlife Program, tracking progress toward recovery of populations listed under the Endangered Species Act, Biological Opinions including for the Federal Columbia River Power System and Willamette, and state/tribal/federal management of harvest and hatcheries.  

Given the considerable expense of monitoring efforts in the Basin (e.g., BPA expends roughly $100M per year alone), the overlapping management needs of the various entities in the Basin, and the lack of a clear monitoring strategy that integrates these multiple needs, there is considerable opportunity to improve the coordination and cost effectiveness of monitoring efforts.  

Vision

A Columbia River ecosystem that sustains an abundant, productive, spatially distributed and genetic diverse community of anadromous fish, mitigating across the basin for the adverse effects to fish and wildlife caused by human impacts (landscape changes, environmental changes). This ecosystem provides abundant opportunities for harvest and the conditions that allow for the recovery of the anadromous fish affected by human activities and listed under the Endangered Species Act.

Wherever feasible, the vision will be accomplished by protecting and restoring the

natural ecological functions, habitats, and biological diversity of the Columbia

River Basin. Where this is not feasible, other methods that are compatible with

naturally reproducing fish populations will be used, including certain

forms of artificial production. 

Actions taken under this framework must be based on the best available science and cost-effective.

Goal

A comprehensive, integrated anadromous fish monitoring framework and implementation strategies to address Fish and Wildlife Program (listed and non-ESA listed), ESA recovery planning, FCRPS Biological Opinion, Willamette BiOp, (others?) and co-managers needs for broader fishery management while recognizing legal obligations (US v. OR, Accords, CWA, etc).  

It should be noted that the latter categories are nested within the Fish and Wildlife Program, and where obligation or responsibilities of one entity end and where others need to step up isn't always crystal clear.  

Columbia River Basin Anadromous Monitoring Management Questions

The management questions serve to guide the overall monitoring needed to provide information towards answering these basin wide questions:
1. Are Columbia River Basin fish abundant, diverse, productive, spatially distributed, and sustainable?
2. Are the implemented actions having the expected biological effect on fish and their habitat?

3. Are Columbia River Basin ecosystems healthy?

4. Are ocean conditions affecting Columbia River Basin anadromous fish?

5. Is climate change affecting fish in the Columbia River basin?

6. Are mainstem hydro operations meeting the recovery survival and passage objectives?

7. Is harvest management consistent with the basin’s vision for recovery and providing opportunities?

8. Does artificial production complement resident and anadromous recovery and harvest goals within the Columbia River basin?

9. Are the data collected by fish and ecosystem management entities easily accessible in real-time among them? (add this one?)

 Columbia River Basin Anadromous Monitoring Indicators 

Indicators serve to guide monitoring needed to address the management questions (Appendix 1).

· Indicators linked to the basinwide management questions include

· Fish Abundance and health(add?)
· Abundance of salmon and steelhead in the Columbia River basin

· Smolt-Adult return rates for ESA listed salmon and steelhead in the Columbia River basin

· ESA listed or non-listed status and trend of fish in the Columbia River basin

· Production of wild fish related to habitat improvement actions 

· Predation on fish in the Columbia River basin 

· (do we add the 2 other NOAA VSP? Spatially distributed & genetic diversity? DO WE ADD DISEASE? If so add word health to the indicator? Add interactions with resident fish?)

· Ecosystem Health

· Watershed Health for fish  (status and trend, toxins)
· Non-native species distribution

· Ocean Condition

· Climate change 

· (do we add toxins)

· Hydrosystem Survival and Passage

· Salmon and steelhead juvenile survival through Federal Columbia River Power System’s dams

· Salmon and steelhead adult survival through Federal Columbia River Power System’s dams

· Management Actions

· Harvest numbers and rates per year for salmon and steelhead.

· Contribution of hatcheries to Columbia River basin and Ocean fisheries

· Implementation of artificial production recommendations such as PHOS, and PNOS from adopted plans within the basin such as HSRG and HGMP.
· Abundance of hatchery parr/smolts released complement abundance of wild parr/smolts in-stream.
· Coordination 

· Data Management and Access (add this one?)

· MODIFY: accessible real time; compatible exchange format, well documented via data dictionary, standardized terminology.

Columbia River Basin Anadromous Monitoring Framework

This framework emphasizes an adaptive management approach. The use of adaptive management is important for the success of the Program, given the significant level of uncertainty as to whether any particular protection or mitigation activity will contribute to long-term sustained improvement in anadromous fish.

The Basin-wide monitoring framework is hierarchical in its approach with both basinwide strategies and sub-regional strategies for implementing its main topical components (figure 1- umbrella from Scott Rumsey presentation). The sub-regional strategies are coordinated, as feasible at the basin-wide level, to meet the basin-wide framework. 
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Figure 1: umbrella image from Scott Rumsey PPT

The basin-wide Framework consists of three main types of monitoring, implementation monitoring, baseline monitoring and effectiveness monitoring (Figure 2). These monitoring types are applied towards answering the eight management questions and related indicators which encompasses these main topical subcomponents: (1) fish abundance and health, (2)ecosystem status, trend and health, (3) hatchery operations and effectiveness, (4) habitat effectiveness, (5) hydrosystem passage and survival, (6) harvest., and (7) data management and access.
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Figure 2: Types of monitoring needed to implement the basin-wide anadromous framwork.

The specific aspects of the framework that pertains to six topical components draws upon the recommendations within the Fish and Wildlife Program, the NOAA Monitoring Guidance, Biological Opinions, Recovery Plans, and from the Technical Recovery teams (TRT). The framework applied to each of these 7 topical components to guide the development of strategies is described below.
SOME OF THE BELOW BULLETS MIGHT FIT WITHIN STRATEGIES? VERIFY- or may be condensed better since I think some repeats in concepts
Fish Abundance and Health

· Monitor genetic and life history diversity of all populations within ESU(JH).
· Incorporate a robust unbiased adult spawner abundance sampling design that has known precision and accuracy (NOAA)
· Calculate the average coefficient of variation for all adult natural origin spawner databases for populations and provide that information to all interested parties (mod NOAA)

· Pacific Northwest agencies and tribes should strive to have adult spawner data with a coefficient of variation (CV) on average of 15% or less for all ESA populations (NOAA).

· Pacific Northwest agencies and tribes should conduct a power analysis for each natural population monitored within an ESU to determine the power of the data to detect a significant change in abundance and to provide that information to all interested parties (NOAA)

· Pacific Northwest agencies and tribes should utilize the protocols published in the American Fisheries Society Salmonid Field Protocols Handbook whenever possible in order to standardize methodologies across the region in evaluating population abundance (NOAA).

· Pacific Northwest agencies and tribes should develop at least 12 brood years of accurate spawner information as derived from cohort analysis in order that NOAA Fisheries Service‐NWR can use the geometric mean of recruits per spawner to develop strong productivity estimates (NOAA)

· Pacific Northwest agencies and tribes should obtain estimates of juvenile migrants for at least one significant population for each major population group (MPG) within an ESU or distinct population segment (DPS) (NOAA)

· The goal for all populations monitored for juvenile migrant is to have salmon data with a CV on average of 15% or less and steelhead data with a CV on average of 30% or less (NOAA)

· A power analysis for each juvenile migrant population being monitored within an ESU should be conducted to determine the power of the data to detect a significant change in abundance and to provide that information to all interested parties (NOAA).

· Determine spatial distribution of Pacific Northwest listed Chinook, coho, chum, and steelhead with the ability to detect a change in distribution of ± 15% with 80% certainty. (NOAA)

· As a short term strategy, utilize species distribution information and spawn timing, age distribution, fecundity, and sex ratios to determine status/trend in species diversity of natural populations (NOAA)

· As a long term strategy, develop a baseline of DNA microsatellite markers based on single nucleotide polymorphism (SNPs), allozyme and DNA genotypes and phenotypes for each population within each MPG and ESU (NOAA)

· AMIP: improve existing adult status and trend monitoring where technically feasible to obtain estimates of (1) natural-origin spawner abundance and (2) full life-cycle productivity, with known statistical certainty and power, for additional populations of each listed species in the basin.
· AMIP modified: enhance the monitoring of juvenile production and survival for at least one population per Major Population Group (MPG)to contribute to viability assessments, and detection of freshwater production and juvenile survival, and assess potential climate change impacts
· AMIP: Combine juvenile status and trend monitoring with IMW

· In order to determine the extent of the threat from aquatic invasive species in the PacificNorthwest, the status of existing invasive species should be compiled for each ESU/DPS andwatershed assessments for those species known to affect salmon and steelhead should beconducted (NOAA)

· OTHER???? For non ESA???
Ecosystem Status, Trend and Health

· 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).  (JH)
·  Calculate the precision of your data and provide that information to interested parties (mod NOAA)

· AMIP mod: expand habitat status and trend monitoring for at least one population or watershed per MPG to further inform relationships between habitat conditions and fish survival and to improve habitat and life cycle modeling capabilities, ensuring that estimated benefits of habitat restoration actions are reasonable

· AMIP mod: monitoring of appropriate habitat metrics (e.g., flow and temperature) across a diversity of ecological regions and habitat types to assess responses to climate change. 

· AMIP: Combine Habitat Status and Trend with IMWs

· The Pacific Northwest states and tribes can assist in monitoring the effects of changes in climate upon salmon and steelhead populations by monitoring changes in stream flow, temperature, and their effects upon freshwater survival at all life stages (NOAA)

· USEPA, Pacific Northwest state agencies, and local governments should monitor storm water and cropland runoff for status/trends of concentrations of toxics and identify their sources (NOAA)

· Implement a randomized geospatially referenced tessellated habitat status/trend monitoring program incorporating on the ground protocols coupled with remote sensing of land use and land cover. Coordinate and correlate habitat status/trend monitoring with fish in and fish out monitoring wherever possible (NOAA)

· OTHER????
Habitat Effectiveness

· Validate fish response to habitat changes (JH). 
· Calculate the precision of your data and provide that information to interested parties (mod NOAA)
· Reach scale effectiveness monitoring should be conducted for various habitat improvement categories using a Before and After Control Impact (BACI) design whenever possible. Pacific Northwest recovery entities should coordinate their monitoring to reduce costs and improve sample size (NOAA)

· Implement at least one intensively monitored watershed (IMW) for each domain and address different limiting factors by coordinating IMW sites and designs across the Pacific Northwest utilizing a BACI design wherever possible (NOAA)

· For maximum ability to detect change and to avoid poorly designed studies that cannot detect change, IMWs should have a power analysis completed early in the project to determine the amount of the watershed required to be treated in order to detect a 30‐50% change in fish response (NOAA)

· AMIP mod: expand habitat status and trend monitoring for at least one population or watershed per MPG to further inform relationships between habitat conditions and fish survival and to improve habitat and life cycle modeling capabilities, ensuring that estimated benefits of habitat restoration actions are reasonable

· AMIP: ensure timely implementation of habitat actions (at intensities that allow the detection of resulting habitat changes), sufficiently diverse representation of IMWs (geographically and with respect to limiting factors) and appropriate monitoring (e.g., temperature, flow) to detect climate change impacts.
· OTHER????

Hatchery Operations and Effectiveness

· Assess and adaptively manage hatchery programs to respond to mitigation goals, recovery criteria, and supplementation effectiveness (JH).
· Monitor ratio of marked hatchery salmon and steelhead with an external adipose clip to unmarked natural origin fish in all adult spawner surveys (NOAA)
· Calculate the precision of your data and provide that information to interested parties (mod NOAA)
· Implement effectiveness monitoring recommended by the Ad Hoc Supplementation Monitoring and Evaluation Workgroup by developing a large scale treatment/reference design to evaluate long term trends in the abundance and productivity of supplemented populations. This strategy should be incorporated into each ESU and DPS containing supplementation hatcheries and should be coordinated across broader geographic scales (NOAA)

· The genotype and phenotype of every Pacific Northwest hatchery brood stock program should be monitored periodically to determine effectiveness of maintaining the integrated or isolated stock goals of the hatchery product (NOAA)

· Assess effectiveness of actions taken to address threats to NOS due to Pacific Northwest hatchery operations (NOAA)

· The Pacific Northwest states and tribes should be able to determine annually the percent hatchery origin spawners (PHOS) and natural origin spawners (PNOS) for each population changes of ± 5% with 80% certainty and determine the trend toward reaching HGMP targets (NOAA)

· The proportion of natural influence (PNI) for primary populations within the ESU for supplementation programs should be calculated periodically. (NOAA)

· A Hatchery and Genetic Management Plan (HGMP) must be developed for each Pacific Northwest hatchery and submitted to NOAA Fisheries Service Northwest Region for approval and to determine whether they are complete (NOAA)

· Documentation should be available that demonstrates that Hatchery and Genetic Management Plans have been implemented and to what extent (NOAA)

· Every Pacific Northwest hatchery program should monitor and record the practices and protocols it follows and be ready to report this information on an annual basis (NOAA)

· Every Pacific Northwest hatchery should monitor the spatial and temporal distribution of juvenile fish released from the program (NOAA)

· OTHER???? For non ESA???
Hydrosystem Passage and Survival

· Monitor and describe juvenile and adult spring/summer Chinook salmon survival, migration timing, and response to dam passage strategies and experience. 
· Calculate the precision of your data and provide that information to interested parties (mod NOAA)
· Monitor all Pacific Northwest hydropower facilities for status/trends of survival impacts to upstream migrating adults and downstream migrating juvenile salmon and steelhead (NOAA)

· OTHER???? For non ESA???
Harvest
· Calculate the precision of your data and provide that information to interested parties (mod NOAA)
· Manage exploitation rates and total catch in coast wide fisheries and terminal fisheries for TRT identified natural populations phasing out the use of all hatchery‐natural stock aggregates by 2020 (NOAA)

· Cohort reconstructions for natural populations should be made available to the science community within one year of the return of all age classes in the cohort (NOAA)

· The Pacific Northwest states and tribes should recalibrate the FRAM model to reflect harvest management of natural populations (NOAA)

· Initiate snapshot sampling programs in the various coastal fisheries to capture the distribution of the TRT population within the specific fisheries in preparation for a coast wide annual coordinated approach to monitoring harvest status/trends by 2020. (NOAA)

· The Pacific Northwest states and tribes should be able to demonstrate that there was a greater than 90% compliance with adopted fishery regulations designed to minimize incidental take of listed species (NOAA)

· Allowable incidental harvest rates identified for coastwide, in river, and terminal fisheries should be modeled annually to determine their effectiveness in providing for ESU population spawner escapement goals in terms of years to recovery and jeopardy (NOAA)

· OTHER???? For non ESA???
Data Management and Access
· The regional environmental databases in the Pacific Northwest should be coordinated such that a common set of metadata and common data dictionaries are used to track information so that it can be readily reported NOAA Fisheries, utilized by policy and funding entities in their reports, and shared among fish and ecosystem managing entities.
· AMIP modified: develop mechanisms for the timely and efficient reporting and dissemination of these data, in order to ensure they provide for the early detection of species- or population-specific changes in status.
· OTHER????
Columbia River Basin Strategies
The strategies applied to the above framework must be legal. That is -- the outcome must comply with legal obligations such as under the Power Act, ESA, NEPA, APA, etc.  Also, the strategy must be consistent with entities’ statutory obligations and be consistent with the Council's Fish & Wildlife Program which includes the FCRPS BiOp and Accord commitments.

The basin-wide strategies are derived from an iterative process of aligning sub-regional strategies with the basinwide framework, as well as by extracting commonalities across the sub-regions. Hence, the development of these basinwide strategies for each of the 7 is developed and refined along with subregional strategies, and will be an on-going process as sub-regional strategies evolve.
Fish Abundance and Health

· Will be refined at the conclusion of the Anadromous Monitoring for VSP, Habitat Effectiveness and Hatchery Effectiveness 2009 workshop
Ecosystem Status, Trend and Health

· To be developed later

Habitat Effectiveness

· Will be refined at the conclusion of the Anadromous Monitoring for VSP, Habitat Effectiveness and Hatchery Effectiveness 2009 workshop

Hatchery Operations and Effectiveness

· Hatchery operations / facility specific to be develop later

Hydrosystem Passage and Survival

· To be developed later
Harvest
· To be developed later
Data management and Access
· Fish and ecosystem agencies and tribes should develop automated internal infrastructure to assess and evaluate their data such that all methods and calculations are transparent and repeatable to all interested parties

· A common dictionary for tracking projects should be defined and implemented within their funding entities’ databases and or/ adequate data mapping of projects. This dictionary should evolve from an ‘implementation tracking’ workshop held during Decemeber 2010 to identify commonalities among the main funding entities in the basin, including ACOE-AFEP, BPA-FW Program, Pacific Coast Salmon Recovery Fund (PCSRF), OWEB, and SRFB. 

· Fish and ecosystem agencies and tribes should build a distributed data system that can communicate between various agencies and tribes involved in natural resources and report to the public progress in anadromous fish management and recovery

· Fish and ecosystem agencies and tribes sampling fish abundance and health (i.e., VSP parameters), habitat status and trend and effectiveness, ecosystem health (i.e., water quality), hatchery operation and effectiveness, hydrosystem passage and survival, and harvest and fish VSP criteria should coordinate their sampling programs to fit within an integrated master sample program at the appropriate scale (i.e., basin-wide or subregional).
· To be refined later

Prioritization: Columbia River Basin Anadromous Monitoring Prioritization criteria
· Provides information towards answering the nine management questions
· Addresses critical uncertainties that would impact management decisions in the near-future

· Provides adequate data precision to facilitate policy and management decisions
· Other
Process for Sub-regional Strategies to meet the Columbia River Basin Framework and Strategies
The sub-regional strategies for the 7 topical components of the Columbia River Basin Framework and Strategies will be developed in a multi-step process.
The product(s) of this coordinated anadromous monitoring strategy will be reviewed by the NPCC Independent Science Review Panel for the scientific validity of the framework and the fit of the strategies in addressing the framework. The implementation of the strategies by selected projects will be reviewed for the ability of the projects to contribute to the strategies as well as for the individual project’s scientific validity by the ISRP during the NPCC’s categorical RME and Artificial Propagation review process.
VSP, Habitat effectiveness, and Hatchery Effectiveness

The first 4 topical components to be address consist of mainstem tagging coordination with tributary tagging (initiated fall 2009), VSP parameters, habitat effectiveness for the FCRPS Biological Opinion needs, and the hatchery effectiveness for the FCRPS Biological Opinion needs. The latter 3 components were addressed through a subregional and regional process described below.
Five sub-regional workshops were organized by BPA, NOAA, NPCC, and CBFWA and held with sub-regional anadromous fish monitoring technical experts, representing state and tribal agencies. These workshops aimed to gather information on current strategies being implemented by the fish management agencies for VSP parameters, habitat effectiveness for the FCRPS Biological Opinion needs (IMW), and the hatchery effectiveness for the FCRPS Biological Opinion needs. Participants were informed that this information would contribute to the development of an agreed upon efficient and effective framework and project specific implementation strategy for anadromous salmon and steelhead monitoring to assess (1) Viable Salmonid Population (VSP) parameters, (2) habitat effectiveness and (3) hatchery effectiveness in the Columbia Basin that: (1) Addresses the needs of the NPCC’s Fish and Wildlife Program, (2) Contributes to the monitoring needs of ESA recovery planning, (3) Meets the needs of the Federal Columbia River Power System (FCRPS) BiOp,  and (3) Contributes to other regional fisheries management needs. Participants for a given subregional workshops were asked to (a) Confirm a common assessment of existing monitoring, then  b) Develop a common vision for needed monitoring, and  c) Develop a gap analysis and prioritized strategy to fund the gap within the BPA budget d) Develop a strategy to fund any outstanding gaps in monitoring. 
Next, a regional workshop was held for both policy and policy-aware technical experts from the subregional fish management state and tribal agencies. The purpose of the Regional Workshop is to reach agreement among participants on an efficient and effective framework and project specific implementation strategy for anadromous salmon and steelhead monitoring to assess (1) Viable Salmonid Population (VSP) parameters, (2) habitat effectiveness and (3) hatchery effectiveness in the Columbia Basin.  The agreed-upon framework and strategy will address the needs of the NPCC’s Fish and Wildlife Program, meet the needs of the Federal Columbia River Power System (FCRPS) BiOp (at a minimum), and contribute to the monitoring needs of ESA recovery planning and other regional fisheries management needs.  Anticipated deliverables include an agreed-upon prioritized project list that, first, meets FCRPS BiOp requirements and addresses NPCC F&W Program anadromous fish monitoring responsibilities within a specified Program budget to be provided for ISRP review and NPCC recommendation, and second, addresses recovery planning and other monitoring needs beyond the specified Program budget.
The strategies, basin-wide and subregional, used to address the basin-wide framework and guide its implementation through projects for these 3 sub-components will be reviewed by the ISRP and recommendation made by the NPCC upon completion of this product. This product should serve to guide both current and future monitoring needs for VSP, habitat effectiveness and hatchery effectiveness and prioritization of project funding by the funding entities, i.e., NOAA PCSRF and BPA FW Program.
Process and Timeline for other topical components
- all components will be reviewed as a whole during the NPCC categorical rme and artificial production review during 2010
-regional work on coordinating the tagging aspect of the hydro passage and survival work (called mainstem in the process right now, I think?) was initiated during the fall of 2009. The tagging needs from the VSP, Habitat Effectiveness, and Hatchery Effectiveness subcomponents will be coordinated with this component.
- Habitat Status and trend coordination process is in development through CBFWA

- Hatchery Operation and effectiveness at a more facilitie focused level may be coordinated through the NOAA’s HGMP revision process and NPCC Artificial Production review during 2009-2010

- Harvest - not sure when this will be addressed? Perhaps through NOAA review of the status of ESA fish? Or through the normal forums of CRFM (acronym?) and US v. OR?

-Fish Health monitoring, including disease, predation, and inter-species competition, will be coordinated ????
-Data management and access will be coordinated ????? via work of PNAMP???? Or contractually required through NOAA and BPA with funding provided to assist sponsors???

-Fish abundance monitoring, pretty well addressed via VSP parameters for listed and non-listed fish as well as the fish health components above, or need to still plan to do work on this??

-other?
Sub-regional strategies for implementing Columbia River Basin Framework Topical Subcomponents
A summary of the strategies implemented within each of the four sub-regions, snake basin, upper Columbia River, Mid-Columbia River, and Lower Columbiar River, were prepared by the sub-regional workshop participants to convey, in a generalize manner, the specific and numerous strategies being implemented by the fish management state and tribal agencies.

For each of these sub-region we summarize below the generalized overarching strategy implemented for the 7 subcomponents of the framework. Currently, information is only available for the components addressing VSP parameters, Habitat effectiveness and hatchery effectiveness. The detailed strategies being applied for of these components by population and major population group are described in Appendix 2 (insert the lengthy compilation of Table 1, 2, and 3).
The four sub-regions are diverse and unique in the complexity they represent. This complexity arises from the species composition they contain, the number of major population groups and populations, as well as unique challenges faced by the sub region such as landscape and the number of entities involved in anadromous fish monitoring. This diversity and uniqueness needs to be recognized as these influence the strategy applied to implement the framework.
[note summary of each subregion should consist of (1) list salmonid ESU/DPS with the resulting number of MPGs and populations (2) number of fish and ecosystem entities collaborating together for monitoring of these ESU/DPS as a whole, (3) what is the dominante landscape and its unique monitoring challenge, (4) one last comment important to know that influences how monitoring is conducted within this sub-region.]

The Snake basin sub-region consists of 7 major population groups consisting of 36 populations for the snake river spring summer Chinook? Collaborating entities? Dominate landscape an dmonitoring challenge? Other important comment that influences monitoring?

The Upper Columbia River sub region consists of 1 steelhead distinct population segment consisting of 4 populations and 1 chinook major population group consisting of 3 populations. This subregion collaborates among 3 PUDs, the Yakima tribe and the Colville tribe. The dominate landscape is xx??? providing unique monitoring challenge of xx? Other important comment that influences monitoring?
The Mid-Columbia sub region has 4 major population groups (is this for the listed Mid C steelhead DPS?) consiting of 14 populations. Also has 10 populations of spring Chinook, 5 fall Chinook, 2 coho, and 2 extirpated sockeye populations. This subregion collaborated among XXX?? The dominate landscape is xx??? providing unique monitoring challenge of xx? Other important comment that influences monitoring?

The Lower Columbia sub region has three major population groups consisting of 3 salmon species and steelhead comprising of 111 populations. This subregion collaborated among XXX?? The dominate landscape is xx??? providing unique monitoring challenge of xx? Other important comment that influences monitoring?

Below we briefly summarize the generalized monitoring strategy for the framework’s subcomponent per subregion. This summary in not all inclusive but highlights the major aspects of the monitoring strategy for a given subcomponent extracted from the detailed strategies listed in appendix 2 table 1, 2, and 3.
{ I haven’t added I nth gaps an adjustments  - although that probably could fit under the ‘implemetation of strategy section below’?}
Fish Abundance and Health (summary of powerpoint)
· Snake Sub-regional strategy

· Extensive VSP monitoring, many are low precision, only few that are high precision 

· High precision are mostly weir/count based
· Upper Columbia Sub-regional strategy

· All populations, 4 steelhead and 3 chinook, are must have viable based on the TRT criteria.

· VSP:  abundance and spatial structure: census redd surveys; dam counts & radio telemetry; 

· Productivity: smolt traps; abundance and bio-data from carcass surveys and trap/dam broodstock collection

· Diversity: genetics for most pops through HCP

· Mid-Columbia Sub-regional strategy

· Maintain moderate to high precision estimation monitoring approaches that are currently in place for abundance, productivity, spatial structure and diversity.  Strengthen salmonid status and trend monitoring in the DPS, improve effectiveness monitoring, and facilitate the implementation of a regionally standardized monitoring and evaluation program.  
· Maintain VSP monitoring

· Supporting fish in and fish out for VSP and habitat effectiveness

· Lower Columbia Sub-regional strategy (not sure if all or parts applies to hatchery eff and vsp)
· Recovery plan guides priorities

· Annual GRTS or census–based surveys of natural and hatchery origin spawner abundance at population scale – facilitates productivity, diversity, & distribution assessments

·  Annual GRTS-based snorkel surveys of juvenile densities at MPG scale (primarily coho and steelhead)

· Assessment of survey methods above selected adult trapping sites to evaluate survey performance and provide calibrations (e.g. redd to spawner)

·  Annual GRTS-based habitat surveys at MPG scale

·  5 year GRTS-based habitat surveys at population scale
· Life cycle monitoring (adults in & smolts out) in at least one sub-watershed per MPG
Ecosystem Status, Trend and Health

· To be developed later

Habitat Effectiveness (summary of powerpoint)
· Snake Sub-regional strategy

· 1 IMW

· Various past habitat assessments with inconsistent methodology

· Extensive flow and temperature monitoring

· Upper Columbia Sub-regional strategy

· Population level randomize design status and trend are being executed in the Okanogan and Wenatchee. Expanded IMWs to get at specific treatment type impacts at the reach scale are underway in the Entiat (ISEMP) and Methow (USBR).

· Supporting IMW and integrated habitat monitoring for habitat effectiveness through ISEMP and BOR studies

· Mid-Columbia Sub-regional strategy

· Implement habitat monitoring to adequately assess status and trends and evaluate overall habitat actions.

· Determine effectiveness of specific habitat actions to address key limiting factors. 

· Determine the effectiveness of habitat restoration actions and to detect fish response in the IMWs (fish in/fish out).
· Lower Columbia Sub-regional strategy

· IMWs where feasible

Hatchery Operations and Effectiveness (summary of powerpoint for hatchery eff)
· Hatchery operations / facility specific to be develop later

· Snake Sub-regional strategy

· Johnson Creek, LSRCP, ISS, Idaho Power, Grande Ronde Imnaha supplementation, Tucannon supplementation

· Includes some reference populations, supplementation evaluation, and traditional hatchery effectiveness monitoring
· Upper Columbia Sub-regional strategy

· HCP hatchery evaluation programs, detailed studies ongoing.

· RSS- Wen Spr Chk & stlhd; Okan Stlhd

· kelt reconditioning in Okanogan; 
· Methow Steelhead RRS

· Development of local broodstock (upstream of Wells)

· Mid-Columbia Sub-regional strategy

· Continue to evaluate the benefits and risks of supplementation by monitoring natural origin abundance, productivity, life history, and make comparisons of hatchery and natural origin fish. Develop better understanding of origin and abundance of hatchery strays

· Lower Columbia Sub-regional strategy(not sure if all or parts applies to hatchery eff and vsp)

· Annual GRTS or census–based surveys of natural and hatchery origin spawner abundance at population scale – facilitates productivity, diversity, & distribution assessments

·  Annual GRTS-based snorkel surveys of juvenile densities at MPG scale (primarily coho and steelhead)

· Assessment of survey methods above selected adult trapping sites to evaluate survey performance and provide calibrations (e.g. redd to spawner)

·  Annual GRTS-based habitat surveys at MPG scale

·  5 year GRTS-based habitat surveys at population scale
· Life cycle monitoring (adults in & smolts out) in at least one sub-watershed per MPG
Hydrosystem Passage and Survival

· To be developed later

Harvest
· To be developed later

Data management and Access
· To be developed later
Sub-regional Strategy Implementation PRIORITIZATION CRITERIA 
· Having high precision for some 
· Having some monitoring at lower precisions for most

· Organizing location of actions so can maximize what is gained by the monitoring, i.e., conduct habitat effectiveness where have high precision of fish abundance and productivity.
· Note: want to include something about recovery plans? i.e., for Lower Columbia sub region - Recovery plan guides priorities

· other
Implementation of Sub-regional Strategies
· Discuss, in general, current coverage of the strategy, gaps, and ways to address those gaps

· Note: do we want to copy the powerpoint presentations gaps/additional priorities etc for this section per sub-region? Such as below?
· Snake Sub-regional strategy coverage

· Upper Columbia Sub-regional strategy coverage

· 1)increase accuracy and precision of smolt estimates

· 2) increase pit tags and detection arrays

· 3) estimate precision and accuracy of redd surveys

· 4) radio tracking for steelhead
· Other: Methow Habitat Status and Trend (wait until we learn more from other subbasins; 

· Mid-Columbia Sub-regional strategy coverage

· Yakima – GSI approach to identify populations from adult/juv samples at Prosser for VSP

· Further evaluate PIT arrays for population specific VSP

· Understanding resident / anadromous dynamics

· Where to do smolt abundance estimates and tie with habitat effectiveness

· Refine redd surveys to identify critical distribution estimates

· Umatilla – implement IMW for  fish in/ fish out and Habitat effectiveness

· John Day – expand adult abundance, fish in / fish out monitoring, and hatchery spawner estimates

· 15 mile Cr – implement fish in/ fish out VSP monitoring

· Deschutes -  implement R/S and stray impact proposal in east side pop; conduct steelhead fall back and hatchery spawner distribution study

· Lower Columbia Sub-regional strategy coverage, gaps and priorities
· Chum re-establishment monitor (gaps begin)
·  Expanded juvenile outmigrant monitoring (more sampling locations higher precision)

·  Expanded fish in/fish out (ditto)

·  Expanded monitoring of abundance, distribution, & diversity of coho spawners   GRTS-based steelhead redd surveys.

·  Periodic GRTS-based habitat monitoring at population scale in wadeable streams.

·  Habitat monitoring in non-wadeable streams.

·  Data management and access.

·  Improved understanding of accuracy harvest estimates

·  Expanded coded wire tagging for identification of hatchery origin

· Maintain existing projects (additional priorities begin)
· CWT recovery and analysis

·  Hood River 

·  Chum monitoring (Washington)

·  Fund ISTM project

·  Coordination and identification of habitat effectiveness studies (e.g., Wind River)

· Identify which existing project addresses which component of the strategies to implement this framework

· Identify how existing project can be modified to improve implementation of the strategies.
· Proposed new monitoring projects will be addressed at a later time through a RFP process 
· other
Appendix 1 - indicators to guide monitoring needs to answer the columbia river basin anadromous monitoring framework’s mgmt questions

Management Questions and 

Indicators to Guide Anadromous Fish Monitoring Needs

	Management Question
	High Level Indicator  -  for reporting
	Indicator



	Are Columbia River Basin fish abundant, diverse, productive, spatially distributed, and sustainable?
	Abundance of Fish 
	Abundance of salmon and steelhead in the Columbia River basin

	
	
	Smolt-Adult return rates for ESA listed salmon and steelhead in the Columbia River basin

	
	
	ESA listed or non-listed status and trend of fish in the Columbia River basin

	Are the implemented actions having the expected biological effect on fish and their habitat?


	
	Production of wild fish related to habitat improvement actions 

	
	
	Predation on fish in the Columbia River basin 

	Are Columbia River Basin ecosystems healthy?
	Ecosystem Health


	Watershed Health for fish and wildlife

	
	
	Non-native species distribution

	Are ocean conditions affecting Columbia River Basin anadromous fish?
	
	Ocean Condition

	
	
	

	Is climate change affecting fish in the Columbia River basin?
	
	Climate change 

	Are mainstem hydro operations meeting the survival and passage objectives?
	Hydrosystem Survival & Passage


	Salmon and steelhead juvenile survival through Federal Columbia River Power System’s dams

	
	
	

	
	
	

	
	
	Salmon and steelhead juvenile survival through Federal Columbia River Power System’s dams (continued)

	
	
	Salmon and steelhead adult survival through Federal Columbia River Power System’s dams

	Is harvest management consistent with the basin’s vision for recovery and providing harvest opportunities?
	Management Actions


	Harvest numbers and rates per year for salmon and steelhead.

	
	
	

	
	
	Contribution of hatcheries to Columbia River basin and Ocean fisheries

	Does artificial production complement anadromous recovery and harvest goals within the Columbia River basin?
	
	Implementation of artificial production recommendations  from HSRG, HGMP, etc

	
	
	Abundance of hatchery parr/smolts released complement abundance of wild parr/smolts in-stream

	Are the data collected by fish and ecosystem management entities easily accessible in real-time among them? (add this one?)
	Data Management and Access (add this one?)
	Are data easily accessible, such as real time and compatible exchange format, well documented via data dictionary, standardized terminology.


Appendix 2: Detailed subregional strategies for VSP, Hatchery effectiveness, and Habitat effectiveness
.. bring in the workshop Table 1, 2, and 3
Hydro survival & passage





Ecosystem health





Fish abundance





Habitat  S&T





Harvest





Hatchery Eff.





Habitat Eff.





Data
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