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a. Abstract 
This project was initiated in 1991 in response to the Endangered Species Act (ESA) and the subsequent 1994 Council Fish and Wildlife Program (FWP) call for regional analytical methods for monitoring and evaluation.  This project supports the need to have the "best available" scientific information accessible to the BPA, fisheries community, decision-makers, and public by analyzing historical tagging data to investigate smolt outmigration dynamics, salmonid life histories and productivity, and providing real-time analysis to monitor outmigration timing for use in water management and fish operations of the hydrosystem.  To support real-time monitoring and provide information dissemination, the project provides real-time analyses of PIT-tag data and smolt passage indices to predict outmigration timing at 8 Snake and Columbia River dam sites.  This information is coupled with travel time information and barging predictions in the Snake River Basin.  Daily updates are provided for yearling and subyearling chinook, steelhead, and sockeye from April through September of each year since 1994.  These predictions, along with supporting information, can be retrieved and independently analyzed using interactive software and graphs on the internet (http://www.cbr.washington.edu/rt/rt.html).  The second element this project provides is value-added analyses of historical tagging data by testing hypotheses, estimating parameters, and investigating interrelationships without the tremendous costs of additional field studies.  The third element of this project is to provide statistical assistance to the BPA and the NW fisheries community on an as-needed bassis.  These efforts are used to provide BPA with independent assessment capabilities and provide technology transfer to regional investigators.
b. Technical and/or scientific background

Since 1991, this project has evaluated historical tagging studies to help design future research and determine the reliability of existing information.  The project has explored possible relationships between juvenile survival and adult returns with river flows, abundance of hatchery stocks, spill pulsing, ocean conditions, and ambient river conditions.  This project has also developed new approaches and statistical tools which generate on-line internet-based information including real-time in-season predictions of migration status.  This information, along with flow predictions and transportation levels, provides fish managers with the opportunity to integrate the status of the smolt migration with river management options.  Run-timing predictions are available at 8 of the Snake and Columbia river hydroprojects.  These predictions of outmigration timing are available for NMFS evolutionary significant units (ESUs) as well as river runs as a whole for spring and fall chinook salmon, steelhead, and sockeye.  Besides the daily reports on the status of the outmigration available to the public on the internet, the project provides weekly updates of the spring and summer migration status to members of the Technical Management Team (TMT).


Specific objectives of the program include the following:

1. Provide in-season real-time predictions of juvenile smolt outmigration including “percent run to date” and “date to specified percentile” for all major stocks to all major hydroprojects on the Snake/Columbia River.

2. Assist in the development of statistical and data analysis tools for reviewing, summarizing, and investigating flow, temperature, smolt and adult counts, etc., on the second-tier database DART managed by the University of Washington (UW).

3. Interpreting the effects of flow and spill on the outmigration success for BPA reporting needs.

4. Synthesize information from historical fish tagging studies to improve understanding of migration dynamics, demographics, hydropower effects, and climatic and ocean effects on salmonid recovery.  

5. Develop improved monitoring and evaluation capabilities to provide more accurate and precise information for better inriver management to optimize operational and fish passage strategies for endangered and threatened salmon populations.

In these value-added analyses of historical tagging data, this program uses coded-wire-tag (CWT), passive integrated transponder (PIT) tag, balloon-tag, and radio-tag data collected across the Columbia River Basin.  The investigations have included all life stages where pertinent tagging data exist and all major fish stocks from subyearling and yearling chinook salmon, to coho, sockeye, and steelhead.  Results of this effort have resulted in 18 technical and 7 peer-reviewed scientific papers.


Since 1994, predictions of smolt outmigration time have been posted at the internet address http://www.cbr.washington.edu/rt/rt.html.  The estimates of run timing include "percent run to date" and "date to a specified percentile" for individual stocks, evolutionary significant units (ESUs), and the run at large.  The scope of the task includes the following:

1. Predictions of wild spring yearling chinook salmon migration timing to Lower Granite and McNary dams using PIT-tag data.

2. Predictions of wild subyearling chinook salmon migration timing to Lower Granite and McNary dams using PIT-tag data.

3. Predictions of wild Snake River sockeye salmon migration timing to McNary Dam using PIT-tag data.

4. Predictions of wild steelhead smolt migration timing to Lower Granite and McNary dams using PIT-tag data.

5. Predictions of migration timing for PIT-tagged hatchery sockeye salmon from Redfish Lake Creek Trap, Alturas Lake Creek, and Sawtooth Trap to Lower Granite Dam.

6. Daily posting of raw data and predictions on the Internet for public access and use.

7. Transfer predictions of smolt migration timing at Lower Granite Dam to Program CRiSP for further projections of run timing to Little Goose, Lower Monumental, Ice Harbor, and McNary Dams.

8. Predictions of combined wild and hatchery yearling and subyearling chinook, coho, and sockeye salmon and steelhead trout migration timing to Rock Island and McNary dams, and predictions of wild and hatchery subyearling chinook salmon outmigration timing to John Day Dam, using FPC passage indices.

9. Transfer predictions of smolt migration timing to McNary Dam to Program CRiSP for further projections for run-timing to John Day, The Dalles, and Bonneville dams.

Following each spring, a post-season evaluation on the performance of the run-timing predictions is reported to the BPA and the fisheries community in a technical report.


The statistical support task assists the BPA in conducting statistical reviews of research proposals and technical reports on an as-needed basis to fulfill their management obligations.  These efforts on the statistical design and analysis were also extended to other interested parties in the Pacific Northwest.  The goal of this task is to design and analyze mainstem migration studies using state-of-the-art statistical methods.  In so doing, more studies may achieve their full potential to quantitatively characterize and measure salmonid life-history information.  For example, in 2002, these efforts included providing technology transfer on survival estimation to the Nez Perce tribe, US Geological Survey, US Army Corps of Engineers, NMFS, Washington Department of Fish and Wildlife, public utility districts, and the US Fish and Wildlife Service.  Other efforts included providing statistical guidance on smolt passage studies investigating surface bypass, spill operations, and fish guidance efficiency at federal hydroprojects.

c. Rationale and significance to Regional Programs

The Fish and Wildlife Program (FWP) calls for the establishment of coordinated analytical methods in the region (3.2F.1), the coordination of information systems (3.3A.1), the development of performance standards (4.3B), population monitoring (4.3C), and third-party evaluation of Snake River spring migrants (5.2A.7).  This project is addressing all of these issues by providing in-season and post-season evaluation of smolt outmigration success and adult return information.


The goals of the FWP explicitly call for efforts to monitor and evaluate the success of mitigation activities in the Columbia Basin.  Program RealTime’s projections of smolt passage provide the community, and in particular, the TMT, with up-to-date information on the status and trends of the smolt outmigration in order to make decisions regarding spill and transportation strategies.  These capabilities are improved, expanded, and tailored annually to the growing needs of the BPA and the community.  The project turns routine information collection in the region into a viable monitoring program during smolt outmigration.  The statistical analysis of historical tagging data crosses agency lines in order to assimilate information on salmonid population dynamics irrespective of tag origin.  This project takes a regional perspective on tag analyses to identify general biological trends and to make generic recommendations on future study design and analysis.  The project personnel are available to all interested parties needing assistance in the design and analysis of Columbia Basin salmonid studies.  The importance of proper design and analysis is ever increasing as the costs of studies increase, fish abundance decreases, and the urgency for current and timely information increases.


The results of this project provide formal input to Project 89-108, Modeling support for monitoring and evaluation.  Statistical tools and analysis from this project are also provided on the DART (Data Analysis in Real Time) database managed under Project 199601900.  

d. Relationships to other projects 
 Besides the formal relationships noted earlier to other FWP projects, there are other significant interchanges with related programs.  The results of this project have been transferred and applied to Mid-Columbia Public Utility Districts’ Smolt Monitoring and Assessment programs to develop migration timing predictions for Mid-Columbia salmon stocks from hydroacoustic index programs.  This project also generates on-line internet-based run-timing predictions, historical and current year passage plots for ESA stocks and the run-at-large that are available for incorporation on the TMT web page.  The ability to extract fish guidance efficiency (FGE) and spill effectiveness (SE) estimates from Snake River PIT-tag studies has been transferred to the US Army Corps of Engineers (USACE) as part of their monitoring and evaluation program.  The project also provides statistical support to USACE in the design and analysis of PIT-tag, radio-tag, and balloon-tag study designs and coordination with other technologies such as hydroacoustic passage studies.  The project also provides statistical consulting to the interagency project on pinniped-salmonid predation investigation in the Northwest, and specifically to the Washington Department of Fish and Wildlife.

Project 198910700, Statistical Support for Salmonid Survival Studies, has the charge to develop statistical methods tailored to the Columbia Basin smolt and adult salmonid survival investigations.  Statistical methods developed by that  project are used by regional investigators (e.g., NMFS) for the design and analysis of their tagging studies.  This project, 199105100, Monitoring and Evaluation:  Statistical Support, may use some of those same techniques in the value-added analysis performed in support of BPA’s need for independent review and assessment.  The purpose of this project, however, unlike Project 198910700, is to analyze historical tagging data to address BPA needs and address issues not being assessed by other agencies conducting tagging studies.  Statistical support on a range of design and analysis issues is extended to all regional parties.


This project is grateful for the cooperation of the FPC, PSMFC, and USACE in providing raw data from their primary data centers that make up the information supplied by DART in a compatible, concise, and useful manner to the general public.

e. Project history (for ongoing projects) 


This program, besides fulfilling essential BPA mandated responsibilities, also addresses essential issues in the Columbia River Basin Fish and Wildlife Program (CRBFWP 2000).  This program, through data compilation, analysis, and dissemination, is consistent with the Council’s scientific principles of ecological management (i.e., Principle 7).  This program strives to understand the dynamics of the aquatic systems and anthropogenic effects by analyzing historical tagging data and providing real-time access to the monitoring data to the public, fisheries managers, and the TMT.  Under the Hydrosystem Passage and Operations section of the CRBFWP, this program has made the following contributions:  (a) developed, measured, and monitored juvenile fish passage; (b) monitored and evaluated adult passage, and provided technical support to the installing adult PIT-tag counters; (c) evaluated the effects of flow and spill strategies on outmigration success; (d) assist the BPA in preparing annual reports on flow augmentation; (e) provided mitigation information and specialized data summaries to the TMT; (f) investigated biological measures of mainstem operations; and (g) investigated key uncertainties associated with mainstem migration and transportation.  Under the Council’s Ocean Condition section, this program has made the following coordinated contributions:  (a) helped better understand conditions salmon face in the ocean, (b) identify factors critical to ocean survival, (c) help distinguish ocean effects from other effects on adult returns, (d) separate the effects of ocean-related mortality from that caused in the freshwater part of the life cycle.


Equally important, this program has contributed to the Council’s call for “Research, monitoring and evaluation” in all three critical areas it has identified:  (a) identify and resolve key uncertainties, (b) monitor and evaluate, (c) make information readily available.  This program provides statistical support, software development, and publicly accessible interfaces for data interpretation as part of the internet data capabilities of the Columbia River Data Access in Real Time (DART).  


Since 1991, this project has evaluated historical tagging studies to help design future research and determine the reliability of existing information.  The project has explored possible relationships between juvenile survival and adult returns with river flows, abundance of hatchery stocks, pulsing, ocean conditions, and ambient river conditions.  This project has also developed new approaches and statistical tools which generate on-line internet-based information including real-time in-season predictions of migration status.  This information, along with flow predictions and transportation levels, provides fish managers with the opportunity to integrate the status of the smolt migration with river management options.  Run-timing predictions are available for the Snake, Mid-Columbia, and Lower Columbia hydroprojects for NMFS evolutionary significant units (ESUs) as well as river runs as a whole for spring and fall chinook salmon, steelhead, and sockeye. 

Specific biological results of the project to date include the following:

1. Evaluation of travel time information contained in freeze-brand data.
2. Evaluation of the annual pattern of adult salmon returns to the upper Snake River from PIT-tag data.

3. Recommendations for complete life-cycle survival studies using combined PIT/CWT releases.

4. Evaluation of the relationship between Priest Rapids hatchery fall chinook adult returns and river conditions.

5. Evaluation of effects of river pulsing on smolt travel times.

6. Evaluation of the benefits of smolt transportation at Priest Rapids and McNary dams.

7. Evaluation of coho ocean survival relationships.

8. Evaluation of chinook salmon ocean survival relationships.

9. Evaluation of the internal consistency of hydroacoustic, PIT-tag, and balloon-tag studies in explaining project survival at Lower Granite Dam.

10. Evaluation of the relationship between turbine passage survival and turbine operating efficiency, and the efficiency of the “1% turbine efficiency rule.”
11. Evaluation of fall chinook salmon ocean survival relationships.

12. Evaluation of statistical decision rules proposed by NMFS to assess recovery and development of more accurate and powerful tests of recovery.
Together, these biological results are helping to evaluate past management decisions and improve future efforts to enhance wild salmonid stocks.

Summary of Project Achievements

Specific accomplishments by year include:

1991:  Report on historical brand release data for the Snake River.  Report identified serious bias in travel time estimation using freeze-brand data and the difficulties establishing travel time relationship with existing data.

1992:  Report on a “strawman” smolt monitoring design for Snake/Columbia River systems.  This strawman became the conceptual design for the existing PIT-tag detection system for the Snake River.

1993:  Report on adult PIT-tag returns.  Results showed annual patterns of adult returns differed across years even for closely related river systems.

1994:  Developed and implemented Program RealTime PIT Forecaster statistical software using pattern recognition to predict the outmigration timing of spring runs of wild Snake River spring/summer chinook at Lower Granite Dam real-time.

1995:  Refinement of RealTime PIT Forecaster statistical software and initial testing of RealTime Passage Index Forecaster statistical software to predict outmigration timing of summer/fall runs of juvenile subyearling chinook at Lower Granite Dam.  Report on transportation benefit analysis methods showed estimation differences among investigators may be related to analysis methods they selected.  Recommendations on proper statistical models provided.

1996:  RealTime prediction algorithm of this project linked with CRiSP model of Project 89-108 to extend predictions of migration timing to include Lower Snake River hydroprojects and McNary Dam.  Investigated extending real-time outmigration prediction to Mid-Columbia hydroprojects. Expansion of Internet access to cover historical run timing and flow data at all major hydroprojects.  Expansion of on-line interactive internet-based information to include in-season time series of PIT detections for NMFS Snake River Basin ESUs [i.e. ESA-listed juvenile spring/summer chinook, fall chinook and sockeye salmon] as they pass through the FCRPS.  Report on Priest Rapids hatchery returns of fall chinook versus river conditions developed which found upstream-downstream study designs to be of limited quantitative reliability.

1997:  RealTime projections continued along with the addition of Redfish Lake sockeye salmon and steelhead.  Investigations included the study of the effects of river pulsing on smolt travel times, the estimation of fish guidance efficiency (FGE) and spill effectiveness (SE) from PIT-tag data and the estimation of season-wide survival rates and smolt growth rates.

1998:  Completed study of the relationships between coho age-at-return CWT data and early ocean survival as a function of ocean conditions.  Assessed internal consistency of hydroacoustics, PIT-tag, and balloon-tag studies in explaining Lower Granite Dam project survival of outmigrating smolts.

1999:  Assessed the validity of using Rice Island PIT-tag recoveries in estimating smolt survival through the Bonneville project.   Assessed the feasibility of using hatchery rearing information to assess smolt quality and subsequent downriver migration performance in cooperation with USGS.

2000:  Completed study of relationships between fall chinook age-at-return CWT data and early ocean survival as a function of ocean conditions.  Developed optimal weighting schemes to improve the predictive performance of smolt outmigration timing for Program RealTime.  Completed synthesis and comparison of smolt survival estimates as generated with different technologies and experimental protocols.  Assessed the effects of the detection efficiency of adult PIT-tag detection facilities at Bonneville Dam on the performance of transportation evaluation studies and estimation of ocean survival.

2001:  Evaluated the statistical behavior of proposed statistical test for recovery in the NMFS RPA based on annual estimates of smolt survival.  Proposed methods were found to have low-to-moderate chance of identifying the correct status of recovery.  Alternative statistical methods were developed to assess recovery that had much higher probabilities of correctly identifying the true status of recovery.  Examined the statistical bias of treatment/control returns for assessing transportation benefits under the conditions of low adult return numbers and developed bias-corrected estimators.

2002:  Compiling estimates and associated standard errors on smolt-to-adult ratios (SARs) using CWT recoveries for 90 Columbia Basin hatcheries from the 1970s to the present.  Compiling inriver survival and travel time information using PIT-tag detections for 30 Columbia Basin hatcheries from the 1990s to the present.  Results of the CWT and PIT-tag analyses will be available in DART for examination and analysis with ambient river data, power operations, and ocean conditions.

f. Proposal objectives, tasks and methods
The overall objective of the project is to provide BPA and the rest of the fisheries community with statistical guidance on design, analysis, and interpretation of monitoring data, such as PIT-tag and CWT data, which will lead to improved monitoring and evaluation of salmonid mitigation programs in the Columbia/Snake River Basin.  This overall goal is being accomplished by making fisheries data readily available for public scrutiny, providing statistical guidance on the design and analyses of studies by hands-on support and written documents, and providing real-time analyses of tagging results during the smolt outmigration for review by decision makers.

 
Specific objectives of the project are as follows.

Objective 1:  Provide in-season statistical support by providing real-time analyses of smolt outmigration dynamics for ESA demes and runs-at-large for the Snake and Columbia Rivers.

Objective 2:  Provide statistical analyses of historical tagging data to extract extra-value information on salmonid population dynamics and their interactions with the environment, and provide statistical guidance on the design and analysis of fisheries tagging studies.

Objective 3:  Provide BPA and the northwest fisheries community with professional support on the design, analysis, and interpretation of fisheries studies of salmonid migration through the hydrosystem.

Task 1:  In-season prediction of outmigration dynamics.

The first objective will be accomplished under Task 1 with posting of run-timing predictions at eight Snake/Columbia River dams on a daily basis during the spring and summer smolt outmigrations.  In addition to the daily predictions, historical and current year data on smolt passage time and river conditions will be made available in an interactive environment for display and user analysis.  Specific elements of Task 1 are as follows.

Task 1.1:  Run-Timing Predictions.  The list of stocks with real-time predictions of “percent-of-run-to-date” and “date-to-specified-percentiles” during the 2002 season are as follows.

A. Tracked beginning at Lower Granite Dam:

1. PIT-tagged spring/summer chinook stocks in the Snake River.  The individual stocks include the following:

a. Bear Valley Creek

b. Big Creek

c. Catherine Creek

d. West Fork Chamberlain Creek

e. Clear Creek

f. Elk Creek

g. Grand Ronde River

h. Imnaha River

i. Johnson Creek

j. Lake Creek

k. Lemhi River

l. Lolo Creek

m. Lookingglass Creek

n. Lostine River

o. Marsh Creek

p. Minam River

q. Salmon River, South Fork

r. Secesh River

s. Valley Creek

2. Snake River PIT-tagged run-at-large of wild spring/summer chinook.

3. Snake River subyearling fall chinook salmon.

4. Snake River composite of hatchery-reared sockeye salmon from

a. Redfish Lake Creek trap

b. Alturas Lake Creek trap

c. Sawtooth trap

5. Snake River run-at-large of wild sockeye salmon.

6. Snake River run-at-large of wild steelhead.

B. Tracked beginning at McNary Dam:

1. PIT-tagged run-at-large wild of Upper Columbia River fall chinook salmon.

2. PIT-tagged run-at-large of wild Snake River fall chinook salmon.

3. PIT-tagged run-at-large of wild Snake River spring/summer chinook salmon.

4. PIT-tagged run-at-large of wild Upper Columbia River steelhead.

5. PIT-tagged run-at-large of wild Snake River steelhead.

6. PIT-tagged run-at-large of wild combined Upper Columbia River and Snake River steelhead.

C. Tracked beginning at Rock Island Dam in the Mid-Columbia:

1. Fall chinook salmon

2. Spring/summer chinook salmon

3. Sockeye salmon

4. Coho salmon

5. Steelhead

For each stock, online predictions by day are presented, along with historical information and timing distributions, in tabular and graphical formats (Figure 1).  Figure 1 illustrates the daily predictions of wild PIT-tagged yearling chinook salmon at Lower Granite Dam in 2001 and the cumulative arrival curve based on end-of-year observations.

Figure 1:  The 2001 daily RealTime predictions of “percent-of-run-to-date” and end-of-season observed cumulative arrival distribution for wild PIT-tagged yearling chinook salmon at Lower Granite Dam.
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Task 1.2:  Annual review of run-timing predictions.  Since 1994, an end-of-year review of the predictive performance of program RealTime has been performed to document program performance and make recommendations for improvements.  This retrospective review of RealTime predictive performance will continue.  Table 1 illustrates the typical precision for Snake River stocks with long histories of predictions.  Post-season evaluations have been performed annually (Townsend et al. 1995; 1996a, b; Townsend et al. 1996, Townsend et al. 1997, Townsend et al. 1998, Burgess et al. 1999, Townsend et al. 1999, Burgess and Skalski 2000a, b).

Table 1:  Historical values of mean absolute deviance (MAD) between predicted and true percent cumulative arrival for selected stocks of PIT-tagged yearling chinook salmon to Lower Granite Dam.

	Stock
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	Catherine Creek
	  5.6
	5.4
	7.4
	  8.4
	6.2
	5.2
	6.5

	Imnaha River
	10.0
	6.8
	3.2
	10.6
	3.4
	2.6
	5.6

	SF Salmon River
	  8.7
	6.2
	6.5
	  4.3
	5.9
	2.9
	5.2

	Minam River
	---
	2.8
	8.3
	  7.8
	5.8
	2.2
	1.6

	Composite of All Stocks
	  2.2
	2.4
	1.8
	  2.6
	2.5
	1.1
	4.3


Task 2:  Added-value analysis of historical tagging data.

In this task, the vast accumulations of PIT-tag and CWT data are used to (a) identify appropriate statistical methods for data analysis; (b) identify spatial and temporal trends in outmigration dynamics, ocean survival, and adult returns that may be related to salmonid recovery activities in the Columbia River Basin; (c) develop study design recommendations and sample size guidelines for future tagging efforts throughout the Basin; (d) investigate the effects of the hydropower system on smolt outmigration and adult returns; (e) advise the BPA on environmental issues needed in the management of the hydropower system.  Specific subtasks vary between years depending on outstanding issues in the fisheries community and BPA management needs.  Specific subtasks for 2003 include the following:

Task 2.1:  Post-season outmigration estimation.  This effort will compare the outmigration dynamics of selected hatchery and wild stocks for the current year with historical trends.  Ongoing efforts are compiling historical information on travel times, arrival distributions, and inriver survival probabilities for salmonid stocks throughout the Basin.  Among the 30 reference stocks included in the analysis are the following:

a. McCall Hatchery, ID

b. Rapid River Hatchery, ID

c. Kooskia Hatchery, ID

d. Dworshak Hatchery, ID

e. Sawtooth Hatchery, ID

f. Looking Glass Hatchery, OR

g. Leavenworth Hatchery, WA

h. Winthrop Hatchery, WA

i. Turtlerock Hatchery, WA

j. Lyonsferry Hatchery, WA

k. Cle Elum Hatchery, WA

l. Ringold Hatchery, WA

m. Mid-Columbia PUD releases, WA

n. Snake River trap, ID

o. Imnaha River trap, OR

These survival and travel time data will be electronically stored in DART for comparison with current year results.  Fish stocks selected for the historical review will be based on their distribution across the Columbia River Basin, extent of historical information, and prospects for continued tag releases.  This annual review will provide input into the annual requirement for the BPA to evaluate the effects of the hydropower management on fish stocks.  

Task 2.2:  Analysis of smolt-to-adult ratios (SARs).  A basin-wide review of CWT returns from the 1970s to the present is underway to provide annual estimates of smolt-to-adult ratios and associated standard errors for hatchery releases throughout the basin.  Currently, 90 hatchery stocks have been selected for analysis based on their distribution across the basin, extent of historical information, and prospects for continued tag release.  These estimates of SARs will be electronically stored in DART for public examination and analysis.  Annual trends, trends across hatcheries, and relationships with ambient conditions and river operations will be available using the interactive analysis capabilities of DART.  These efforts are motivated by the need to evaluate hatchery practices and the use of SARs to evaluate system recovery for salmonid stocks.

Task 2.3:  Sample size software.  Interactive statistical software is being developed for inclusion in DART to assist investigators in the design of fish tagging studies.  Sample size and precision calculations are being developed to assist in the design of single-release survival studies and paired-release survival studies of smolts and salmonid adults.  These algorithms will assist investigators interested in designing studies to estimate inriver survival of outmigrating smolts, ocean survival, and upriver survival of adults.  Additional software will be developed to assist investigators in the design of transportation-to-inriver (T/I) ratio studies.  With the installation of adult PIT-tag detection facilities at Bonneville, McNary, Lower Granite, and Wells in 2002, and more soon, there are increasing efforts across the basin to conduct adult return studies.  This task will help assure tag-release studies are designed with adequate precision so the resulting information will be useful to fisheries managers.

Task 3:  Statistical Support to Region.

Task 3.1:  Statistical Consultation.  This task will provide statistical review of research proposals and technical reports submitted to BPA.  These efforts on the statistical design and analysis will also be extended to other interested parties in the Pacific Northwest.  The goal of this task is to design and analyze tagging studies using state-of-the-art statistical methods.  In so doing, more studies will achieve their full potential to quantitatively characterize and measure salmonid life-history information.  In recent years, these efforts have included providing technology transfer on tag design and analysis to the Nez Perce tribe, US Geological Survey, US Army Corps of Engineers, Washington Department of Fish and Wildlife, public utility districts, and the US Fish and Wildlife Service.  Other efforts include helping design sampling programs to estimate fish guidance efficiency, spillway passage, and surface bypass passage at hydropower projects.

Task 3.2:  Statistical evaluation of performance standards.  During FY 2001, this task identified that substantial improvements in statistical performance could be achieved by reformulating the statistical tests recommended in the BO (NMFS 2000) for assessing the recovery of salmonid stocks based on smolt survival estimates.  Revised tests greatly increased the likelihood that statistical decision rules correctly identified stock recovery or not.  These efforts will continue examining other performance measures and decision rules specified in the BO.  Among the other performance measures that will be addressed include smolt-to-adult ratios (SARs), adult return numbers, and estimates of the finite rate of population change (lambda).  The goal of these investigations is to identify the best practical decision rules for assessing the status of recovery.  These decision rules need to have high probabilities of identifying recovery as well as nonrecovery, be objective, have known statistical properties, and be identified well ahead of the decision process.  Otherwise, the scientific objectivity of the recovery assessment is in peril and the political, economic, and environmental consequences, grave.
g. Facilities and equipment
Office space for the project personnel is leased in Seattle, Washington.  The facilities have a T1 communications line for fast internet communications.  Office rental is in lieu of lower University of Washington overhead rates.

Equipment is limited to UNIX workstations and PC computers for data retrieval, programming, and electronic communications.
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