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July 12, 2006
Patty O'Toole

Program Implementation Manager

Northwest Power and Conservation Council

851 SW 6th Avenue, Suite 1100  
Portland, OR 97204-1348

Dear Patty,

Below is our response to the Independent Scientific Review Panel’s (ISRP) review of the Comparative Survival Study (Project 19960200 – PIT tagging spring/summer Chinook). This project was recommended for funding by the Mainstem/Systemwide Review Team (MSRT) as a Core Project. It has been recommended by the MSRT to fund project 199602000 at FY 2007 level of $1,365,000. 
Please let me know if you need any additional information.
Sincerely,

Howard Schaller, Ph.D.

Project Leader

US Fish and Wildlife Service

Columbia River Fisheries Program Office

1211 S.E. Cardinal Court, Suite 100

Vancouver, WA 98683

Phone:(360)604-2500

Fax: (360) 604-2505
Email:Howard_Schaller@fws.gov
http://www.fws.gov/columbiariver/

cc: 
Eric Merrill, NPCC

Tom Iverson, CBFWA

RESPONSE TO QUESTIONS FROM ISRP REVIEW OF PROJECT 199602000 (PIT TAGGING SPRING/SUMMER CHINOOK- Comparative Survival Study) PROPOSAL FOR 2007 TO 2009

Proposal sponsored by USFWS - Columbia River Fisheries Program Office. 

In the ISRP review of the Comparative Survival Study (Project 19960200 – PIT tagging spring/summer Chinook), they stated “this is a supportable proposal but a response is needed to address issues raised in the ISAB's recent report: Review of the 2005 Comparative Survival Studies’ (CSS) Annual Report and Applicability of Comparative Survival Studies’ Analysis Results (www.nwcouncil.org/library/isab/isab2006-3.htm).” 

The ISRP lists recommendations from the ISAB report to which the USFWS proposal sponsors need to make a written response before final decision is made on the funding status for this proposed study.  Each of the recommendations (shown in italics) is followed by our response (normal type). 

Recommendation 1:

It has been ten years since the CSS was initiated. The report that the ISAB reviewed was the latest in a series of annual progress reports, and thus lacking a holistic perspective. The ISAB recommends that the CSS produce a ten-year summary report providing an in-depth description of methods and detailed analyses and interpretation of the data in a retrospective style.

Response 1:

The CSS will produce a ten-year summary report in FY 2007, which will look in depth at issues such as fish size effects on inriver collection efficiency and subsequent SARs, seasonal trends in SARs of transported and bypassed fish, and environment’s (flow, spill, and temperature) effects on in-river survival and SARs of in-river migrating smolts including both bypassed and non-bypassed fish.   In addition, the computer program developed over the past two years to create simulated datasets will be used to evaluate assumptions of the Cormack-Jolly-Seber release/recapture model, and robustness of inriver survival estimates to violations of key assumptions.  

Recommendation 2:
The CSS needs to more effectively present the methodologies used in their analyses (in this proposal as well as their annual report), so the criticism of complicated and convoluted formulas can be avoided. The scattered explanations in several annual progress reports could be consolidated in the ten-year summary recommended above.   

Response 2:

One of the deliverables to BPA in 2006 will be a new design and analysis report that will present the methodologies in a more succinct mathematical framework.  The WDFW member of the CSS Oversight Committee is working on the preparation of this document showing the likelihood function derivations of the SARs for each study category in the CSS including SAR1(T0), SAR2(T0), SAR(C0), and SAR(C1), plus the mathematical derivation of the formulas that estimate number of smolts in each study category, T/C ratios and D. 

Recommendation 3:
The ISAB agrees with critics who express concern that two downriver sites (Carson Hatchery and John Day River) are probably insufficient to give accurate upriver-downriver comparisons of SARs. This concern is bolstered by the variability among upriver hatcheries shown by the CSS data.  For this upriver-downriver comparison to be generally accepted, it seems prudent to add more downriver sites in the future. 

Response 3:

Another downriver site in the Warms Springs River is planned for wild Chinook tagging for 2007 to complement the ongoing tagging in the John Day River.  If additional downstream site are to be added to the CSS, then more funding must be made available. To date the CSS has not been able to fund any more tagging than has occurred since 2001. 

Recommendation 4:
Data on size of all PIT-tagged fish from hatcheries and other release sites should be included in the report in much greater detail.  Size at release may be a significant factor in differential SARs. The ISAB recommends including a specific section in the report focusing on the potential effects of size at release on survival of all PIT-tagged fish.

Response 4:
Based on findings published by NOAA Fisheries researchers on potential size effects on collection efficiency and subsequent survival, the CSS plans to include a chapter in the 2007 CSS Summary Report to look at the effects of size at tagging.  Lengths were taken on 10% of hatchery Chinook being PIT-tagged at Dworshak, Rapid River, and McCall hatcheries during the spring tagging season.  Wild Chinook that were PIT-tagged in the spring primarily at the lower tributary traps on the Salmon, Imnaha, Grande Ronde, and Clearwater rivers may be good candidates for investigation of potential effects due to size at tagging for wild Chinook stocks.  Lengths of wild fish tagged during late summer to fall of the year prior to springtime migration would not reflect lengths at migration and these fish may be less useful for examining effects of length on collection efficiency and subsequent survival.
Recommendation 5:
Assumptions inherent in the analyses should be specifically tested, with continued vigilance toward avoiding bias. 

Response 5:
We plan to create sets of simulated data to evaluate how sensitive CJS survival estimates are to violations of assumptions used in the estimation process.  .  These evaluations will be reported in the ten year CSS summary Report.

Recommendation 6:
Pre-assigning the intended routes of passage at the time of release into in-river and transport groups would greatly simplify calculation of SARs and eliminate much criticism of current methods that are unnecessarily complex. This modification to the study design is scheduled for implementation in 2007 (according to the 2005 Annual Report but this change in protocol should be indicated in the proposal). 

Response 6:
Beginning with the 2006 migration year, the CSS already adopted the approach of pre-assigning a group of PIT-tagged fish to represent the untagged populations’ experience through the hydrosystem and a second group of PIT-tagged fish to provide the required in-river survival estimates with the CJS release/recapture methods.  Pre-assigned groups were used in the CSS for 2006 including each individual Chinook hatchery, the aggregate wild Chinook, aggregate wild steelhead, and aggregate hatchery steelhead.  Two-thirds of the PIT-tags were pre-assigned to groups reflecting the untagged populations and the remaining one-third were pre-assigned to the group used to obtain inriver survival estimates.  This approach will continue to be implemented in future years as well.

Recommendation 7:
Analyses could emphasize more diverse metrics of differential survival, thus avoiding the criticism that the project staff focuses mainly on contentious issues such as the relative survival of transported and in-river migrants (T/C ratios) and differential delayed mortality between transported and in-river migrants (D). Passage routes, numbers of dams bypassed, distance from ocean, different hatchery practices, and other features have been explored beyond the issue of transportation. 

Response 7:
In preparing the 2007 CSS Summary Report, a 10-year synthesis of what has been learned to date from this study, we plan to explore additional metrics of differential survival, as recommended by the ISAB.  In 2006, transportation began later at the Snake River collector dams, and we plan to evaluate the earlier years data with regard to whether higher overall SARs would have occurred on collected fish if all fish were bypassed until later in April before beginning transportation.  These evaluations will address the question raised by the COE regarding “what to do with the collected fish – transport or bypass them?”  PIT-tagged fish have been monitored at the Rapid River Hatchery outfall since 1999 and since fish volitionally exit that facilitie’s pond, we plan to evaluate temporal differences in survival rates to Lower Granite and subsequent SARs for earlier, middle, and later outmigrating smolts.  Smolts in study category C0 pass the three collector dams on the Snake River inriver through non-bypass routes, either through spill or the turbines.

We plan to look at relations between estimated SAR for C0 fish and levels of spill (volume or proportion of discharge) occurring at these dams.  The question raised by NOAA Fisheries researchers that smaller fish may be prone to higher collection in the bypass, but lower overall survival will also be investigated.  For wild Chinook, we will use PIT-tagged fish released from Smolt Monitoring Program traps on the lower Salmon, Imnaha, Grande Ronde, and Clearwater rivers.  These fish are PIT-tagged in the spring with lengths taken on each tagged fish, and migrate to Lower Granite Dam relatively quickly so any further growth would be negligible.  For hatchery Chinook, we will use PIT-tagged fish released from Dworshak, Rapid River, and McCall hatcheries.  These fish are PIT tagged one to two months before release with lengths taken on 10% of the tagged fish.  Some additional growth may occur between tagging and when these fish arrive at Lower Granite Dam, but it is unlikely the size differences would diminish by the time they enter hydrosystem, thus allowing a greater opportunity to see differences in collection efficiency and subsequent SARs, if they do indeed occur. 

We also plan to investigate SARs (BON-BON) based on arrival timing to Bonneville Dam between C0, C1 and T0 groups of Snake River and downriver wild and hatchery Chinook.  

Recommendation 8: In addition to the ISRP recommendations, the ISAB noted that more attention should be given by the CSS and the Region as a whole to the apparent documentation that PIT-tagged fish do not survive as well as untagged fish. This point has major implications for all uses of PIT-tagged fish as surrogates for untagged fish. 

Response 8:  We plan to compare SARs estimated from PIT tagged spring/summer Chinook groups with SARs estimated from untagged fish that rely upon methods outlined in Petrosky et al. (2001) and Williams et al. (2005).
Other comments -- A:

A timeline with years (1996 - current) should be included within the background section to improve the proposal. Details in this section are sparse and references are lacking. The proponents either assume that the reviewers know all the background and justification for this project or decided not to go through the work needed to provide the details.

Response A:

The project began in 1996 and has had extensive regional review.  The ISAB reviewed the CSS on January 14, 1997, and followed that review with a face-to-face meeting in Spokane WA on March 10, 1997.  As a result of the 1997 reviews, the ISAB was better informed on purposes of upstream/downstream portion of study.  They recommended an oversight committee for the study and recommended that NMFS be represented, but attempts by CSS to include NMFS failed due to disagreements in validity of upstream/downstream comparisons.  Based on the ISAB 1997 review, the CSS was consolidated from two separate BPA project numbers (#198712700 and #199602000) into one project number #199602000.
Another review by the ISAB occurred on January 6, 1998.  In that review the ISAB recommended adding other species of salmon including steelhead, but to date CSS has not been able to get BPA funding for steelhead.  We are attempting to add steelhead to the CSS again in the 2007 – 2009 proposal.   In the 1998 review, the ISAB also concurred with shift from proportional tagging to PIT tagging a minimum of 45,000 hatchery Chinook at key study hatcheries for assessing hatchery-specific SARs.  In addition, the ISAB recommended resampling or other methods for variances of SAR; thereafter CSS began work on a non-parametric bootstrap approach, which is now incorporated in CSS annual reports.

On July 16, 2002, CSS Oversight Committee members made a presentation on the estimation formulas used in the CSS plus the bootstrap used for estimating confidence interval during an ISRP review meeting.  The ISRP was also briefed on the importance of T/C ratios and D in assessing management actions.  The presentation was followed up with written responses by CSS to ISRP comments on August 23, 2002.  Based on ISRP recommendations, the CSS Oversight Committee added a chapter to the 2002 Annual Report comparing the bootstrap with likelihood-based confidence intervals.  In addition, we began programming to implement the ISRP recommendation for Monte Carlo simulations to assess validity of bootstrap confidence interval coverage.  On September 18, 2002, the ISRP provided additional questions to CSS, which were addressed in face-to-face meeting in Seattle on September 24, 2002.

On January 27, 2006, Oversight Committee members, Tom Berggren, FPC, Howard Schaller, USFWS, Charlie Petrosky, IDFG and Paul Wilson, USFWS had a face-to-face meeting with the ISAB in Seattle, Washington.  At the meeting, the Oversight Committee members delivered a presentation covering the 2005 CSS Annual Report and goals of the CSS.  The Oversight Committee members answered questions about possible bias identified in the BPA/NOAA comments and asked again at the meeting by Steve Waste of the NPCC. The primary criticism from BPA/NOAA was that the estimates produced by the CSS were biased due to the estimation of the transport and inriver SARs. The Oversight Committee explained that the CSS technique appropriately answers a specific set of questions.  These questions are (1) what is the SAR of fish arriving Lower Granite Dam “destined” for transportation and (2) what is the SAR of fish arriving Lower Grantie Dam “destined” to remain inriver and undetected at Lower Granite, Little Goose, and Lower Monumental dams.  By starting at Lower Granite Dam we are comparing the transported and inriver fish over the same reach (i.e., from Lower Granite Dam as smolts to Lower Granite Dam as adults).  The BPA recommendation is to start the estimation only after the fish to be transported are in the barge or truck.  We told the ISAB that both approaches are unbiased, and the only difference is in where you want to start indexing the SAR for transported fish.  Dr. John Skaski, in 2000 recommended using Lower Monumental Dam tailrace as the starting location for the inriver migrants in order to obtain an “unbiased” SAR.  As we explained to the ISAB, if we take the BPA recommended transport SAR and divide it by Dr. Skalski’s recommended inriver SAR we would obtain lower T/C ratios than what we obtain when staring all fish at Lower Granite Dam.  These differences still don’t mean that one method is biased and the other is not biased; instead they only reflect the differences in SARs that will be obtained when the starting location for indexing SAR changes.  The difference is that the CSS approach measures the SARs that the run at large experienced for transport and inriver fish. In other words, the CSS approach is measuring transport and inriver SARs, T/Cs and D values for a set of conditions the fish experienced. Using the BPA recommended approach would be for a set of conditions the fish do not experience presently. The differences in approach become more of a philosophical question (Should we measure a set of condition that does not exist precisely, or should we measure the actual set of conditions that fish experience with slightly less precision?) than a statistical question.

A large proportion of the presentation was geared at informing the ISAB on the purposes and modeling approach used in the upstream/downstream comparison.  We presented the ISAB with the background, hypotheses, and rationale behind the design of the CSS.  The CSS is a coordinated regional effort under the auspices of a regional oversight committee and is closely tied to the goals of the Mainstem Monitoring and Evaluation Program.  The ISAB asked many questions and the session ended with them having a much better understanding of the background, history, motivation for the study and evaluation techniques used in the CSS project.
  Thus far, ten years of juvenile marking have been completed.  Adult returns from migration years 1996 to 2003 have been analyzed in five Project Status Reports completed in 2001, 2002, 2003, April 2005, and December 2005.  At the recommendation of the ISAB during the project review meeting of January 26, 2006, a more detailed retrospective compilation of what has been learned in the CSS from these ten years of study will be produced in FY 2007.
Other comments -- B:
The project history section consists of only a few sentences and is lacking sufficient detail to provide project accomplishments and give adequate justification for continued support. For such a long-running project there have been a number of important accomplishments and completed documents that need to be listed in this section.

Response B:


CSS was begun in 1996 with approximately 5% of hatchery spring/summer Chinook production above Lower Granite Dam PIT-tagged in numbers proportional to total hatchery release.  All fish were returned-to-river at Snake River collector dams for inriver survival estimation.  In 1997 the CSS was modified to fixed release numbers at four specific hatcheries – Dworshak, Rapid River, McCall, Imnaha, and Lookingglass (onsite release and Imnaha acclimation pond).  Beginning in that year the study was expanded to include the routing of a proportion of PIT-tags to transportation at the collector dams.  From 1997 to 1999, Lower Granite Dam was considered the primary transportation site with the overall transportation quota met either by that site alone (1997) or that site in combination with Little Goose Dam for part of the season (1998 and 1999).  By migration year 2000, it was determined that potential differences in site-specific SARs may occur among the three collector dams on the Snake River and so for all years from 2000 to 2005, an equal proportion of first-time detected PIT-tagged at Lower Granite, Little Goose, and Lower Monumental dams has been routed to transportation (proportions ranging from 50% to 67% depending on year and species/rearing type).  When ODFW ceased making the Lookingglass Hatchery onsite releases in 1999, the CSS switched to the Lookingglass Hatchery release at Catherine Creek Acclimation Pond in 2001.  Beginning in 2002 the CSS began coordinating with other research programs to allow a portion of their PIT-tagged wild Chinook to be routed to transportation at the Snake River collector dams, as well as fund additional PIT tagging of wild Chinook at key Smolt Monitoring Program traps and provide 14,500 PIT tags at other IDFG tributary traps to supplement ongoing tagging activities there.  The CSS began a similar effort of coordinating with other research programs to allow a portion of their PIT-tagged wild steelhead to be transported in 2003. 


PIT tagging of hatchery Chinook at downstream hatchery facilities began in 1996 at Round Butte Hatchery (Deschutes River) and Cowlitz Hatchery (Cowlitz River), with Carson Hatchery (Wind River) added in 1997.  The Cowlitz Hatchery tagging occurred only in 1996 and 1997, and the Round Butte Hatchery tagging occurred only in 1996, 1997, and 1998.  The difficult logistics in obtaining fish to tag coupled with BKD levels at the hatchery caused us to discontinue using Round Butte Hatchery, while at Cowlitz Hatchery, the primary concern was that the spring Chinook production was more ocean type than stream type in rearing and not as directly comparable to the upstream hatchery fish as Carson Hatchery fish.  The Carson Hatchery stock has been PIT tagged for the CSS in each year of study since 1997.  Wild Chinook PIT tagged in the John Day River under an ODFW contract with BPA have provided a source of fish for SAR computation since 2000 in the CSS.  These downstream stocks have provided SAR information that has been used in spawner/recruit modeling efforts to investigate hydrosystem effects on Chinook stocks originating in tributaries above Lower Granite Dam.

In 2006 at the request of the ISAB and NOAA representative to the ISAB, the CSS began the approach of pre-assigning PIT tags at time of tagging to one of two groups – one group reflecting the untagged population in which case any fish entering the bypass/collection system at Lower Granite, Little Goose, or Lower Monumental Dam will be transported whenever the run-at-large is being transported, and the other group will be bypassed back-to-river if entering the bypass/collection system at any of these sites.  In both groups, PIT-tagged fish passing through spill or turbines at a given dam will be undetected at that site.  The bypass group consisting of undetected and detected fish remaining inriver will provide the CJS inriver survival estimates between release and Lower Granite Dam tailrace and between Lower Granite Dam and Bonneville Dam for use in indexing SARs to Lower Granite Dam and computations of the delayed mortality parameter (D). 

The CSS has produced five project status reports (completed in October 2000, February 2002, November 2003, April 2005, and December 2005) and a report documenting the CSS design and analysis (completed in 2001).  References for these documents are listed below.  Bootstrap confidence intervals for study parameters have been computed and presented in the past three project status reports.  A flowchart of the simulation program was presented in Chapter 6 of the 2003/04 CSS Annual Report.  A series of simulation runs to evaluate validity of T0, C0 and C1 SARs estimates and proper coverage of confidence intervals resulting from bootstrap program is planned for the 2006 CSS Annual Report, with further work on this topic continuing into the proposal years of 2007 to 2009.  The 2007 CSS Summary Report will provide be a more detailed retrospective compilation of what has been learned in the CSS from these ten years of study as recommended by the ISAB following the January 26, 2006, review meeting on the CSS.  In addition, an updated CSS design and analysis report is being produced for 2006 showing a detailed mathematical treatment of the estimators used in the CSS for SARs, T/C ratios, and D. 

The CSS Oversight Committee also conducted a workshop in February 2004 on effects of hydrosystem configuration and operation on salmon and steelhead survival.  Objectives were to: synthesize results of CSS and other research studies; document and assess evidence related to various factors that can affect survival rates over different life history stages, including hydrosystem passage, delayed mortality, time of ocean entry and travel time; produce a report synthesizing and assessing the evidence for and against hypothesized mechanisms for differential survival (hatchery-wild; upstream-downstream) and SARs; and provide a foundation for a series of publications in peer-reviewed journals.  Workshop proceedings were published as Marmorek et al. (2004). 

Reference
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Addendum
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