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In the most recent draft of the FCRPS BiOp, required research monitoring and evaluation activities are specified as RPAs.  Some of the Hydro-related RPAs are quite specific and others are more general in the prescriptions.  The Hydro RME Work Group reviewed all regional RME projects related to the hydro-system, and assessed the alignment with 48 different RME-specific RPAs. We addressed the following issues:
1. Is there a gap in coverage with respect to individual RPAs? Specifically, are appropriate RME activities being conducted to satisfy the intent and requirement of each RPA?

2. Are there programs or projects that are not funded under the FWP or AFEP, which are needed to satisfy the RPA (e.g., a PUD-funded effort, or an analysis conducted by NOAA using base funding from that agency)?

3. What actions should be taken to fill a gap in coverage?
4. Are too many, or un-needed tasks being funded under the guise of satisfying an RPA?

5. Do any projects that appear to be un-related to the hydro-system indirectly support, or provide critical infrastructure that contributes to a hydro RME RPA?
This report is organized by RME category as specified in the BiOp.  There are five categories in all; 1)Population level monitoring, 2) Monitor fish survival in the FCRPS, 3) Monitor migration characteristics and river conditions, 3) Evaluate  dam configurations and operations, 4) Evaluate critical uncertainties, and 5) Evaluate the effects of predation on salmonids.  This report summarizes key findings by the work group. Details regarding which projects and work elements support specific RPAs are catalogued in the master-file (excel work sheet) compiled by Tim Fisher.
Population level monitoring – 
RME needs and directives: Three RPAs call for actions that involve population level monitoring of salmonids migrating through the FCRPS; Maintain the PIT tag system (50.1), Monitor adult returns using both visual counts and PIT information (50.2), and Monitor PIT tagged smolts (50.3). The RPAs are rather generic in the prescriptions, implying that the AA should monitor whatever stocks are at liberty. 
RME projects-coverage assessment:  Projects are in place and conducting activities to meet all of these RPAs. There is no gap in coverage.   Central to this effort is he PIT tag information system (PTAGIS), which provides the hardware and database system to enable the monitoring of smolts and adults in the FCRPS. Smolts tagged under the FPC smolt monitoring program and related activities (e.g., CSS) contribute stock-specific information for smolts and returning adults. Additionally, the Corps supports the visual enumeration of adults at fishways in the FCRPS.  
Recommendation: These RPAs to not specifically identify which ESUs or populations therein require monitoring, although this issue is addressed on a limited basis by other RPAs (52.4, 52.5) for Upper Columbia stocks and Snake River sockeye. We recommend that the upcoming regional PIT tagging plan address this matter to ensure appropriate stock coverage and ample numbers tagged are provided annually.  
Monitor and evaluate performance in the FCRPS
RME needs and directives: Seven RPAs (52.1-52.7) call for actions related to monitoring salmon and steelhead survival. Three of the RPAs (52.1-52.3) require estimating smolt or adult survival through the FCRPS using appropriate methods, and comparing those to standards or targets. Two RPAs call for expanding the PIT-tagged populations to increase stock coverage for survival monitoring; Snake River sockeye ( 52.5), and Upper Columbia populations (52.4). RPA 52.6 requires that a regional PIT tagging plan be developed to coordinate tag numbers and population coverage among the assorted projects (across the H’s).  RPA 52.7 calls for analyses to resolve inconsistencies in adult conversion rate estimates.  
 All but one RPA (52.6) are being met by projects that are either currently, or are soon to be, in place. Even so the level of tagging effort (N) and stock coverage are not clearly specified with supporting rationale.  Thus, we point to the upcoming Regional PIT tag Plan, as a pivotal instrument to solidify future tagging needs. Since each RPA is unique in its provisions we address them individually.  
RPA 52.1- Evaluate dam survival in terms of the stated standards, 96% for spring migrants and 93% for subyearling Chinook. 
RME projects- coverage assessment: No gap exists.  The AA have successfully demonstrated that acquiring these estimates is feasible using strategically located releases of smolts tagged with active tags ( JSAT acoustic transmitters in these applications).   However, the preferred experimental design has not yet been selected.  There are two options being considered, a single and a multi-dam format. The Region is in the process of determining which experimental design is most appropriate. In 2009, under the AFEP program a new multi-dam experimental design is being tested (SPE-o6-2) that could substantially reduce costs and provide  statistically sound dam survival estimates. In the Snake River the single dam method is moving forward under projects SPE- w-08 and SPE-W-05 and may soon be applied in dam survival standard tests. This issue should be resolved by 2010, since we already have ample experience with the single dam approach, and the multi-dam method will be tested this year (2009) in the lower Columbia. Absolute, not relative, estimates of survival are deemed necessary.
Recommendations: None. 
RPA 52.2 – Monitor survival of smolts through the FCRPS (system survival). 
RME projects- coverage assessment: No gap exists.  PIT tag based survival estimates using  tagged smolts entering and migrating through the FCRPS (LGR through Bonneville Dam) are calculated annually and have been produced since 1994. The NOAA project (1993-029-00) conducts the analyses using fish PIT tagged under the SMP (1987-127-00) and CSS. The new recent expansion of tagging to include Snake River sockeye and Upper Columbia populations (2008-724-00) in  2009 will augment the effort.

However, managers need to clarify some points. It is not clear if annual estimates of D are required as specified in the RPA.  But it is not certain if estimates are required every year.  Also, precision levels associated with the survival and N has never been formally established.  Thus the scale of the PIT tagging effort, including acceptable population coverage, is uncertain. 
Recommendations: There needs to be closer coordination among various tagging operations and analytical groups  e.g., SMP, CSS, and NOAA, to ensure efficient allocation of tags, and adequacy of effort. This could be accomplished under the auspices of the regional PIT tag planning group.  Furthermore, NOAA and AA need to confer and establish analytical guidelines with respect to expected precision and population coverage. This may require a more structured Hydro RME Plan, including descriptions of methods and protocols.  
RPA 52.3 – Monitor upstream passage survival of returning adults.
RME projects- coverage assessment: No gap exists. The PTAGIS system provides data on returning adults of known origin. NOAA biologists conduct analyses and report upstream passage survival.  To make the calculations additional data regarding harvest and tributary-turnoff rates are required.  TAC currently reports harvest information. The Colville and CRITFC harvest projects may improve these estimates. Stray rates based on information from previous radio telemetry studies, and/or new stream-based PIT detectors.
Recommendations:  Include a description of analytical methods and precision requirements in a Hydro RME Plan.
RPA 52.4 -  Increase Upper Columbia PIT tagging effort for spring Chinook and steelhead.
RME projects- coverage assessment: No gap exists. Funds have been allocated to initiate this effort as early as 2009 (2008-724-00). But the extent of tagging and stock coverage required has not yet been specified. These populations would be incorporated into the annual system smolt and adult survival monitoring. Non-contracted efforts by PUDs may supplement the  federal effort.

Recommendations:  Tagging needs, sample sizes and population coverage, should be addressed in the upcoming regional PIT tagging plan (RPA 52.6).
RPA 52.5 – PIT tag Snake River sockeye for FCRPS survival monitoring and transport evaluations. 
RME projects- coverage assessment:  No gap exists.  The Action Agencies have  funded this effort in 2009 (2008-724-00). However, this is a pilot study in 2009, and long-term needs with respect to  precision levels and sample sizes need to be formally established.  
Recommendations: This should be a topic treated in the regional PIT tagging plan (RPA 52.6).

RPA 52.6 - Develop a regional PIT tagging plan that coordinates efforts across the 4-H’s.
RME projects- coverage assessment:  A Gap exists. No regional PIT tagging plan is in place. Population coverage and sample sizes need to be resolved in that document.  This will require input from the AA, NOAA, other federal agencies, as well as state and tribal agencies. The vision is to establish a PIT tag planning work group to draft the plan.  There is no specific project dedicated to this effort.
Recommendations:  Fill gap by convening the Pit tag planning Work Group, specify needs with NOAA, AA, other federal agencies, and State/tribal input, and draft the plan. Coordination among 4-H’s is necessary to realize efficiency and adequacy of tagging.
RPA 52.7 – Examine and resolve observed incongruities between conversion rates of UCR & SR steelhead and spring Chinook. Develop & implement a monitoring plan to address this.  
RME projects- coverage assessment:  No gap exists.  An analysis is currently being conducted by Paulsen. PIT tagged adults are at liberty for use in the analysis.  Harvest monitoring projects (Colville Tribes, and CRITFC Accord projects) could provide improved harvest rate estimates, but TAC estimates are needed now.  Improved coverage of tributary turn-off of PIT-tagged adults will improve accuracy of estimates.  This is occurring with expanded emplacement of stream-based detection systems.
Recommendations: None.
Monitor migration characteristics and river condition
RME needs and directives: Five RPAs call for actions that monitor and describe migration characteristics and condition of either juvenile or adult salmonids within the FCRPS.

All these RPAs are being met by projects conducted by an assortment of agencies.
RPA 53.1 - Monitor and estimate the abundance of smolts passing index dams.
 RME projects- coverage assessment: No gap exists, but NOAA seeks improved smolt abundance estimates, and expanded coverage at more dam monitoring sites. Currently, The FPC calculates passage indices at all collector dams, as well population estimates at LGR Dam.   SMP methods may provide a method for satisfying NOAA’s needs.  However, NOAA is considering an additional method using subroutines in COMPASS to produce dam-based population estimates. These could be compared with those from the FPC approach.  Non-contracted  NOAA analysts need to participate, or could be supported under the “new project” associated with COMPASS modeling (project # 2008-737-00). 
Recommendations: Have NOAA and the FPC coordinate analytical efforts, conduct and report estimates to the region.

RPA 53.2 - Monitor and describe the migration timing of smolts at index dams, identify potential problems, and evaluate implemented solutions. 
RME projects- coverage assessment: No gap exists. This is a cornerstone activity within the SMP. 
Recommendations: Review the SMP to determine the extent to which population-specific (PIT tagged) data are needed to describe timing.
RPA 53.3 - Monitor and describe smolt condition (descaling, injury) at dams with JBS, identify potential problems, and evaluate implemented solutions. 
RME projects- coverage assessment: No gap. SMP monitoring appears to be adequate, but some agencies have expressed concern that the handling effort may be more than needed.  Reduced fish handling may be desirable.
Recommendations: Review sampling/handling needs.
RPA 53.4 - Monitor and enumerate adult salmonids passing through fishways in the FCRPS, identify potential problems, and evaluate implemented solutions.
RME projects- coverage assessment: No gap exists, but the quality of estimates may be in question, given fallback, counting expansions, etc.  Corps ladder counts are adequate, in conjunction with PIT detectors as supplemental information for various analyses, like conversion rate estimation.

RPA 53.5 - Evaluate operation of the Bonneville PH2 corner collector from March 1 through start of spill as a potential means to provide a safer downstream passage route for steelhead kelts, and implement if warranted.  
RME projects- coverage assessment: No gap exists.  The Corps has funded two years of research on this issue.  Management is now digesting that information and will prescribe operating guidelines. Even so, NOAA & BPA are suggesting there may be a need to obtain more population-specific information. 
Recommendations: A formal plan for B2CC operation needs to be developed. This matter can be addressed within the upcoming Kelt Management Plan.

Evaluate operations and configurations at dams
RME needs and directives: Fourteen RPAs call for actions that evaluate the effects of dam passage improvements and operations.  Most of the projects addressing these needs are reviewed and funded under the Corps’ AFEP.  The RPAs are quite specific in the directives. 

All of these RPAs are being addressed.
RPA 54.1 - Monitor and evaluate the effects of existing spillways, modifications, and operations on smolt survival. 
RME projects- coverage assessment: No gap exists. Both dam-specific and system-wide evaluations of spill effects on survival are regularly executed by several agencies including NOAA, USGS, and the FPC. This occurs under a variety of AFEP and FWP projects.
Recommendations: none
 RPA 54.2 - Monitor and evaluate the effectiveness of traditional juvenile bypass systems and modifications to such, on smolt survival and condition.
RME projects- coverage assessment: No gap exists. AFEP regularly evaluates bypass performance as new systems are built, or upgrades occur to existing systems

Recommendations: None
RPA 54.3 - Monitor and evaluate the effectiveness of surface bypass structures and modifications on smolt survival and condition.
RME projects- coverage assessment: No gap exists. AFEP regularly evaluates SFO performance as new systems are emplaced or upgrades to existing facilities occur.
Recommendations: None.
 RPA 54.4 - Monitor and evaluate the effectiveness of turbine operations and modifications on smolt survival and condition. 
RME projects- coverage assessment: No gap exists. AFEP projects regularly evaluate performance as new turbine designs or alternative operations are proposed.
Recommendations: None.
RPA 54.5 - Monitor and evaluate overall dam passage with respect to modifications at projects (including forebay delay and survival). 
RME projects- coverage assessment: No gap exists. AFEP regularly evaluates performance as identified in the needs and priority process. Relative survival estimates and/or passage route distribution are appropriate performance measures to determine best treatment operation or configuration. 
Recommendations: None.
 RPA 54.6 - Monitor and evaluate the effectiveness of the juvenile fish transportation program and modifications to operations. 
RME projects- coverage assessment: No gap exists. AFEP evaluates performance of transport facilities and operations as the need arises.
Recommendations: None.
 RPA 54.7 - Monitor and evaluate the effects of environmental conditions affecting juvenile fish survival. 
RME projects- coverage assessment: No gap exists.  TDG, temperature, turbidity, flow are considered key factors, and they are regularly monitored throughout the FCRPS.  If other factors are a concern, the suite of variable to be monitored could be expanded. Many PIT tagged fish migrating through the system from assorted projects  provide  response units for analyzing effects on smolt survival or migration characteristics.  The FPC, NOAA and CSS have conducted these types of probative analyses. Corps funds the collection and recording of temperature and TDG data, and index flow at dams. DART compiles and display these and other environmental and fish data, as does the FPC. 
Recommendations: None.
RPA 54.8 - Monitor and evaluate the effectiveness of reducing predation towards improving juvenile fish survival.
RME projects- coverage assessment: No gap exists. The collective predation studies amply address the needs of this RPA. Ongoing under CRFM, ongoing monitoring of avian predators and their colonies (O&M), dam angling and estimates of annual exploitation of Pikeminnow (modeling), in conjunction with juvenile dam survival studies  will all demonstrate effectiveness.  No one project addresses this RPA, which requires more of a synthesis of collective information.
The collective predation studies (fish, birds and mammals) should be reviewed as a complex regarding management needs for 2010 and beyond and effort required. PM efforts should be stabilizing, but other fish species are being considered for additional study.  Terns may require less basic research, but perhaps some level of general monitoring.  Cormorants will likely continue to receive emphasis.  
Recommendations: AA may need to issue an RFP to have this holistic analysis performed.
RPA 54.9 - Investigate, evaluate and deploy alternative technologies and methodologies for fish passage, e.g., SFO’s, TSW’s, etc.. 
RME projects- coverage assessment: No gap exists. New passage technologies have been and will continue to be prototyped, tested, and ultimately deployed as part of AFEP and CRFM.
Recommendations: None.

RPA 54.10 - Determine if actions directed at benefiting juveniles have an unintended effect on migrating adults (e.g., certain spill operations). 
RME projects- coverage assessment: No gap exists. This issue is addressed at each project as need arises.  The AFEP forum treats this matter.
Recommendations: None.
RPA 54.11 -  Install and maintain PIT-tag detectors in fish ladders at key dams in the FCRPS and evaluate adult survival (conversion rates).
RME projects- coverage assessment: No gap exists.  PIT tag  Detectors are now installed in all key FCRPS ladders. However, currently there are no detectors at the TD and JD dams.  Tributary turn-off and straying between BON and MCN dams is of concern when calculating conversion rates or upstream passage survival.  If  stream-based PIT detectors successfully function in the major tributaries in this reach, then the need for additional ladder coverage  could be circumvented.  Those systems are being developed and tested in 2009. If the stream systems fail, then detectors may be required at TD and JD dams.  NOAA uses ladder-based detections to monitor upstream passage survival.
Recommendations: None.
RPA 54.12 -  Monitor and evaluate the effects of fish ladder operations and configurations on adult passage rates. 
RME projects- coverage assessment: No gap exists. This issue is addressed at each project as need arises through the AFEP process.
Recommendations: None.
RPA 54.13 -  Evaluate operation of The Dalles Dam sluiceway from March 1 – March 31 and from December 1 – December 15 as a potential means to provide a safer fallback passage rout for overwintering steelhead and kelts, implement if warranted. 
RME projects- coverage assessment: No gap exists.  In  AFEP,  project ADS-P-00-6 addresses this issue.
Recommendations: None.
 RPA 54.14 -   Investigate surface-flow outlets during wintertime as a means to provide safer fallback opportunity for over-wintering steelhead (the need will be determined by results of further research).
RME projects- coverage assessment: No gap exists.  The need for research has been identified and executed at The Dalles and B2CC.  Data are in hand (ADS-p-00-6). 
Recommendations: A management plan  for  the B2CC needs to be devised using this information.  
Investigate critical uncertainties
RME needs and directives: Nine RPAs call for research directed at resolve key uncertainties regarding broad-scale biological responses to the FCRPS.  Some of them focus on evaluating the feasibility of using new tagging technologies to improve our information base. The prescriptions are somewhat generic and open-ended. In addition to the nine specified in the BiOp, we include one estuary RPA (58.1) that complements others in this category.
Only one RPA remains to be addressed- the biannual delayed mortality workshop called for in 53.3. By and large the other RPAs are being addressed to the extent that is practical.  However, we do make recommendations, to help focus the direction of future research.
RPA 55.1 - Investigate and quantify delayed differential effects (D-value) associated with the transportation of smolts in the FCRPS as needed. 
RME projects- coverage assessment: No gap exists, and species coverage is expected to expand 2009+, since sockeye and fall Chinook are proposed for research.  Other species will continue at some level, but frequency of and sample size for acquiring estimates needs clarification for future years. This complements with RPA 52.2, which calls for D estimates to be incorporated into system survival evaluations. Both NOAA and CSS analyze this information.  Many PIT tagged fish used in the calculations have come from the CSS study and SMP. 
Recommendations: Tagging needs ( e.g., population coverage and N) should be established in the regional PIT tagging Plan.

RPA 55.2 - Investigate the post-Bonneville mortality effect of changes in fish arrival timing and transportation to below Bonneville. 
RME projects- coverage assessment: No gap exists. Recent NOAA transport studies treat this issue at some level. Projects are reviewed in AFEP. Focus is on SAR from BON-BON.
Recommendations: Since tagged fish used in most evaluation emanate from other programs above LGR, tagging needs (N, populations) required for generating useful delayed mortality indices should be addressed in the regional PIT tagging Plan.

RPA 55.3 -  Conduct a workshop every other year with members of the Independent Scientific Advisory Board (ISAB) to review current research and monitoring approaches on post Bonneville mortality for transported and non-transported fish. (Initiate in FY 2009).
RME projects- coverage assessment: A Gap currently exists.  The workshop is to be held in 2009, and is the early planning stages.  BPA and the Corps have the lead on this. The workshop will synthesize research results and analyses, identify further needs, and plan the direction of future research.
Recommendations: Execute the workshop in 2009.
RPA 55.4 -  Investigate, describe and quantify key characteristics of the early life history of Snake River Fall Chinook Salmon in the mainstem Snake, Columbia, and Clearwater rivers. 
RME projects- coverage assessment: No gap exists. Studies have been ongoing under the FWP for more than a decade, and complementary projects have been funded under AFEP (e.g. radio tag investigations in Snake reservoirs).  Additionally, proposed transport studies have important life history implications. This has been a multi-faceted complex of investigations over the years.  The focus and level of effort for future studies should be examined during upcoming FWP project review.
Recommendations:   
· Conduct fall Chinook workshop to synthesize information to date and identify future research needs. 
· Coordinate future research with any fall Chinook transport study.  Collectively, fall Chinook investigations should be treated as one well-coordinated program. 
 RPA 55.5 - Complete analysis and reporting of a multi-year (2000-2007) investigation on the effects of adult passage experience in the FCRPS on pre-spawning mortality (2008). Following reporting, SRWG will review the results and provide a recommendation on the need and nature of future research. 
RME projects- coverage assessment: No gap exists. A multi-year research study has been conducted by the University of Idaho. However results from the research are still pending. 
Recommendations: Corps needs to insist that UI completes and publishes the analysis by a firm target date.
RPA 55.6 - Continue development of state-of-the-art turbine units to obtain improved fish passage survival through turbines with the goal of using these new units in all future turbine rehabilitation or replacement programs.
RME projects- coverage assessment: No gap exists.  The Turbine Survival Program (TSP) is developing hypotheses to test in near-term.  The BiOp schedule may slip until hypotheses are resolved.
Recommendations: None.
RPA 55.7 - Investigate feasibility of developing PIT-tag detectors for spillways and turbines. 
RME projects- coverage assessment: No gap.  Efforts have been underway and continue under the FWP project conducted by NOAA.
Recommendations: None.
RPA 55.8 - Evaluate new tagging technologies for use in improving the accuracy and assessing delayed or indirect hydro effects on juvenile or adult fish.
RME projects- coverage assessment: No gap exists.  JSAT, POST and Genetic markers are examples of new technologies being investigated for application in accordance with the BiOp. Perceived overlap in project scope for acoustic tag studies need resolution.  There may be opportunities to refocus the studies and realize cost savings. 
Recommendations:  Convene a workshop that focuses on clarifying the needs and methods for estimating survival using various telemetry tools both in FCRPS, and into the marine environment.  

RPA 55.9 - Assess the feasibility of developing PIT-tag detectors for use in natal streams and tributaries, or other locations, as appropriate to support more comprehensive and integrated All-H monitoring designs and assessments of stray rates.
RME projects- coverage assessment: No gap exists. Devices have been and continue to be developed and tested for application at several sites (NOAA).

RPA 58.1 -  Estimate smolt survival through the estuary. 
RME projects- coverage assessment: No gap exists. Both JSAT  and POST offer capabilities to track juvenile fish and generate certain survival estimates.  However, Management needs, and the roles of the tag systems in satisfying those needs require clarification.
Recommendations:  Convene a workshop that focuses on clarifying the needs and methods for estimating survival using various telemetry tools both in FCRPS, and into the marine environment.  See RPA 55.8.
Predation
RME needs and directives: Five RPAs address predation issues in the Columbia Basin.  These are generic in nature.
A broad array of  predator related RME projects are being conducted in the Basin. No gaps in coverage were identified.
RPA 66 - Monitor and Evaluate the Caspian Tern Population in the Columbia River Estuary.
RME projects- coverage assessment: No gap exists.  It is possible that this basic research effort can decrease in a few years and move toward conducting general periodic monitoring.
Recommendations: None.
RPA 67 - Monitor and Evaluate the Double Crested Cormorant Population in the Columbia River Estuary.
RME projects- coverage assessment: No Gap exists.  Basic research is still being conducted, and is funded under AFEP. 
Recommendations: None.
RPA 68 - Monitor and Evaluate Inland Avian Predation.
RME projects- coverage assessment: No gap exists.  Several research objectives (WEs) under contract AVS-W-03-01 investigate inland bird predation.  
Recommendations: None.
RPA 69 – Conduct Monitoring Related to Marine Mammal Predation. 
RME projects- coverage assessment: No gap exists.  The Corps program in conjunction with the Accord project, CRITFC hazing project (2008-0004-00,) adequately address this RPA.
Recommendations: None.
RPA 70 – Conduct Monitoring and Evaluations Related to Piscivorous Predation; Pikeminnow and other freshwater species
RME projects- coverage assessment: No gap exists.  Pikeminnow have received emphasis thus far.  A workshop was convened in 2008 to focus on other predatory species and identify research needs. Field work is expected to be initiated in fall 2009, funds have been allocated. Plans are in place to address species beyond Pikeminnow. 
Recommendations: None.
Additional Observations and Recommendations by the Work Group-
The Work group subcommittee recommends the following suite of projects should each be reviewed as a coordinated complex of studies. This may reduce overlap, help establish preferred methodology, clarify PIT tag sample sizes for certain monitoring activities, and determine if studies need to refocus RME to adequately address certain RPAs.

· Fall Chinook studies in the Snake River (RPA 55.4, 55.2, 55.1).  Complementary projects include; early life history studies by USGS and NOAA investigators, Migration behavior using telemetric tags and PIT tags, and the proposed transport evaluation study.  Collectively, this suite of studies is complementary.  The transport evaluation remains to be conducted, but in some manner needs to be integrated with the other studies and hatchery production issues.  This complex network of information and concerns has necessarily involved input from a number of agencies.  Since information has been collected for more than a decade, it may be time to synthesize the collective information and perhaps refresh research objectives for 2010 and beyond. 

· System survival monitoring (RPA 52.2). The community appears to have settled on PIT tags and the single release model as the preferred method for monitoring smolt survival through the FCRPS, at least for spring-migrating races. Still population coverage, sample sizes and the required hatchery/wild mixture have not been settled.  Coordination with hatchery and habitat tagging needs is paramount, since source fish for mainstem monitoring will emanate from these tagged populations.  Individual RME Work Groups cannot prescribe sample sizes without considering needs of the other groups.  The yet to be established Regional PIT tag Planning Work Group needs to resolve these matters.  In so doing, efficiencies in allocating resources to PIT tagging should be realized. 

· Delayed mortality (RPA 55.1, 55.2)- A number of studies have used, or explored the use of a variety tags to estimate delayed effects associated with passage through the FCRPS and/or transportation.  PIT tags reflect effects incurred throughout the life cycle to returning adults.  Whereas acoustic tags, JSAT and VEMCO systems, focus on survival through to the mouth of the Columbia or out into the nearshore marine zone (VEMCO).  There is the perception by some that the studies employing these devices are competitive.  But in some respects they can be considered complementary, since they provide information spanning different geographic zones and life history stages.  We suggest that the responsible research review forum, treat these as a set of studies, not isolated investigations.  In doing so they may be able to identify opportunities for coordination among projects, so that results are truly complementary, providing a more complete picture of estuarine and early ocean survival.  We expect that the upcoming delayed mortality workshop (RPA 55.3) will delve into this issue and provide a solid foundation for focusing future research on delayed mortality.

· Collective predation studies (birds and fish) (RPA 66, 67, 68, 70).  A broad complex of projects and work elements treat fish and bird predation issues.  Research and monitoring emphasis will likely be shifting among species in 2010 and beyond. Some species may only require general monitoring (e.g. Terns and Pikeminnow) while other species may require more basic research (e.g., cormorants and certain resident fish species).  

· Smolt Monitoring Program  (RPA 53.1 – 53.3).  The assortment of PIT tagging, smolt trapping and sampling activities supported under this program are used to describe migration characteristics of smolts in the Basin.  In conjunction with the CSS study and some hatchery monitoring efforts, these collective efforts infuse many PIT tagged fish into the system.  The population coverage and sample sizes among these efforts should be suitable to meet general monitoring needs as well as produce useful system survival estimates (RPA 52.2).  The regional PIT tagging WG will need to consider SMP and related tagging efforts from a more holistic perspective.  

