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June 26, 2001

Northwest Power Planning Council 
Attention: Kendra Phillips 
Response to ISRP 
851 SW 6th Avenue, Suite 1100 
Portland, OR 97204

Subject:  Response to ISRP comments on Project Proposals 199406900, 25070, and 25035

Please accept this letter as my response to the comments made by the Independent Science Review Panel (ISRP) of proposals submitted for funding in the Columbia Plateau Province.  In this letter I address both the general comments made on the Hanford Reach as well as specific comments the ISRP made on three proposals that I prepared (199406900, 25070, and 25035).

Hanford Reach Proposals – General Comments

The ISRP accurately notes that the Hanford Reach is not pristine.  The Reach is subject to “un-natural” patterns in the hydrograph.  This has changed the temperature regimes and flow patterns.  In addition, artificial production of fall chinook salmon occurs, and invasive and introduced species are present.  I agree that we should not let the status of the Hanford Reach overshadow the fact that the Reach may not be functioning as a “normative” river.  In fact, one of my proposals (199406900) specifically attempts to address this concern.

The ISRP raises a number of good questions with regard to the stock status of the upriver population; the role of the hatchery in sustaining fall chinook salmon production; whether other species of salmonids use the Reach; and should the upriver bright population be used as the standard upon which fall chinook salmon recovery is based.  Three concerns were expressed by the review committee:

· A set of fragmented and independent proposals

· Incomplete background information to assess future work

· No fundamental stock assessment for salmonids in the Reach

The ISRP recommends that each of the principal investigators who submitted Hanford Reach proposals complete a synthesis that “establishes the context and presents a rationale for these particular activities (i.e., the proposals).”  The principal investigators have discussed this and agree to form a Hanford Reach Coordination Group.  The Washington Department of Fish and Wildlife has agreed to convene and coordinate this group before the end of the year and begin addressing the issues raised by the ISRP on the Hanford Reach.  I envision the purpose of the Hanford Reach Coordination Group to be consistent with the purpose of the mainstem subbasin summary, i.e., establish the management objectives for the Reach, identify uncertainties, and develop research needs.  The difference would be that this Group will be focused on the Reach and will be able to devote more time and energy to sorting out the difficult questions raised by the ISRP than was possible in the short time that was available to prepare the mainstem summary document.  However, the Group should strive to improve upon the summary and begin providing input to the subbasin planning documents.  Although this does not provide immediate assistance to the ISRP, the Council, and managers in prioritizing the project proposals, it does demonstrate we are committed to increased coordination of Hanford Reach research.

Project ID: 199406900

Estimate production potential of fall chinook salmon in the Hanford Reach of the Columbia River.

This project contains two objectives.  The first objective is to define production potential of fall chinook salmon that spawn in the Hanford Reach, and is scheduled to be conducted during FY 2002 and 2003.  The second objective is to determine if the Reach functions as a “normative” river and is scheduled to be conducted during FY 2003 and 2004.  The second objective directly addresses the general ISRP comments regarding the fact that the Reach is not necessarily a pristine environment; the ISRP acknowledges this objective in their general comments.

The ISRP encourages us to develop an evaluation method or protocol for determining preferable spawning reaches for fall chinook salmon.  We agree with this recommendation and have been striving for this since the inception of the project.  I believe that our publication record demonstrates that we are interested in applying results from our studies to other river reaches such as the Hells Canyon Reach and the Ives Island spawning area downstream of Bonneville Dam (Geist and Dauble 1998; Dauble and Geist 2000; Geist et al., in review).  Our results from this project were also very instrumental in the recently completed evaluation of mainstem habitat in the Columbia and Snake rivers (Battelle and USGS 2000).  Ultimately my goal is to be able to offer investigators a set of protocols/methods to evaluate spawning potential for fall chinook salmon that go beyond the tools available to them in the traditional tool box.

Although they don’t state the time frame, the ISRP notes that we appear to outline spawning areas during high escapement years.  In the Geist et al (2000) paper, we reported on data collected in 1994 and 1995 at Locke Island when escapement was quite high.  We noted that our logistic model under-predicted spawning at some locations (i.e., predicted spawning would not occur but did occur).  I suggested this might represent fish using marginal habitats (Geist et al. 2000).  More recent data (1999 and 2000) have been collected at spawning escapements that are more near the 10 year average (approximately 42,000 adults).  Interestingly, the boundaries of the spawning areas are not appreciably different.  However, I have not completed a full analysis of the prediction errors (i.e., commission and/or omission) so am not able to comment on how the results compare to earlier results.  Depending on the extent of these errors, I agree with the ISRP that it might be advisable to consider their implication.  For example, it would be possible using the GIS approach we have employed in the past to examine the specific habitat features of these “marginal” areas and “adjust” survival appropriately.  I must caution, however, that I don’t expect this to be a significant source of error and that the inference of reduced survival in these areas might be difficult to ascertain.  

Another issue brought up by the ISRP is that habitat in the areas used for spawning might be present in areas not used for spawning.  If this occurred, two scenarios could be true.  One is that the sites are under seeded such that habitat is not limiting.  The second is that we failed to select and measure the appropriate features to differentiate between various levels of habitat quality.  The benefit of doing this research in the Reach is that we have over 50 years of redd surveys which allows us to sort out whether habitat is under seeded or not.  This will assist us in addressing the first issue.  We have attempted to address the second issue by evaluating the physical habitat at different spatial scales (i.e., watershed, reach, and site – see Dauble and Geist 2000).  Analyzing available habitat at these different spatial scales will improve our odds of finding the appropriate physical features that differentiate the quality of spawning habitat.  However, as with any research of this kind, there is a possibility that there are other factors that we haven’t measured that will assist us.  This is one of the reasons that I proposed project #25070 as a test of hypotheses that have originated from this project (see my response to project #25070 below for more discussion of this).

Specific comments and my response:

i) ISRP recommends that the methods developed also be applied in other spawning areas of the basin to investigate the predicative ability of the hydraulic model.  

PNNL first proposed expanding this project into the mainstem Snake River in FY 1998.  The management agencies recommended against this.  We again proposed expansion into the Snake River in FY 1999 and 2000, and once again, the managers recommended “deferring expansion into the Snake River Basin”.  When the provincial approach was adopted in FY 2001, we decided it would be better to focus on research in the Hanford Reach and where appropriate, begin applying information we learn in this project to other areas like the Hells Canyon Reach, above the Hells Canyon Complex, and downstream of Bonneville Dam.  We have begun to do this through informal presentations and discussions with other researchers.  We have written a manuscript that specifically addresses spatial scale issues relative to comparisons between the Hanford Reach and Hells Canyon Reach (see Dauble and Geist 2000).  We have applied information and methodology from the Hanford Reach to the Ives Island area.  Thus, I believe we are indirectly applying information in other spawning areas.  However, I agree that more direct applications are needed.

ii)  ISRP recommends two more years of funding, conducted in cooperation with #25070, followed by one year to write-up final results.

I am not sure I understand the comment – I think this is what we are proposing.  The field work to complete Objective 1 will be completed in the next two years (during October and November 2001 and 2002).  We assume we can complete the report for Objective 1 during the period from January 2003 through September 2003, i.e., the report will be completed at the end of FY 2003.  Objective 2 is scheduled to commence in FY 2003 and be completed in 2004.  The project final report will be completed in FY 2004.  Project 25070 (see below) is scheduled to be completed in FY 2002 and FY 2003. 

iii)  ISRP asks PNNL to clarify why indirect costs in FY 2002 budget are 42% of the total cost.

The indirect category of the FY 2002 budget includes organizational overhead, program development and management (PDM), general and administrative expenses (G&A), and a service assessment.  

Organizational Overhead
Organizational Overhead for technical organizations represents costs for management, supervision, and administration of techni​cal departments.  Organizational Overhead also includes costs for building and utilities and for research equipment such as small tools, lab supplies, laundry, maintenance, and expenses associ​ated with equip​ment with an initial cost of less than $50,000.  The Or​ganiza​tional Overhead rates per direct labor hour are reviewed by the US Department of Energy, Richland Operations Office. 

Program Development and Management
Program development and program management (PDM) costs include costs for business development, planning, and monitoring for a group of projects.  Costs are pooled and then applied at the rate of 5.5% of value added, less PDM costs, plus materials and subcon​tracts.  The PDM rate is reviewed by the US Department of Energy, Richland Operations Office.

General and Administration Overhead
G&A includes general functions such as Accounting, Legal, and Personnel department costs, contract administration, Laboratory Directed R&D, etc.  The G&A rate for FY2001 through FY2005 is 36.5%.  G&A is allocated to final objec​tives by applying the appropriate rate to the value-added base.  The rate is reviewed by the US Department of Energy, Richland Operations Office. 

Service Assessment
Service Assessment includes costs paid to DOE for plant-wide support services such as patrol, fire, library, mail, and roads.  The Service Assessment rate for FY2001 through FY2005 is 2.5%.  Service Assessment costs are allo​cated at applicable rate of total estimated costs.

Project ID: 25070

The application of geophysics to better define fall chinook salmon spawning habitat use in the Hanford Reach, Columbia River.

This project will use an innovative technique to map the subsurface lithology of the Hanford Reach.  Our goal is to test a hypothesis that the subsurface characteristics of the river bed are correlated to fall chinook salmon spawning areas.  We assume that the lithology of the riverbed controls the amount and velocity of intergravel flow which in turn provides cues to salmon in where they choose to spawn.  The advantage of this approach is that ultimately large areas of the river bed can be surveyed.  

The ISRP recommends that this project be more integrated with Project #199406900.  In fact, we have designed this project to be an extension of Project #199406900.  I believe we draw connections to Project #199406900 in the background section.  In the methods, we refer to improving a conceptual spawning habitat model (Geist and Dauble 1998).  We should have been more explicit and noted that the conceptual model was developed under Project #199406900.  Be assured that the two projects will be integrated as the selection of study sites, the field work, and the integration of the results into a new model will all be done in close coordination with Project #199406900.    

We would be willing to share information gathered as part of this project with proponents of Project #25079.  Most of the information proposed to be developed by Project #25079 is readily available to us through PNNL.  Thus, I would not expect to use information generated by Project #25079 in the completion of this project.  The exception to this is the SHOALS data survey.  Additional bathymetric data of the near shore is desperately needed by numerous projects in the Reach.   

The ISRP is concerned that the sample sizes are too small.  We proposed to investigate three spawning and three non-spawning areas.  The selection of study sites was made to correlate with the sites being intensively studied in Project #199406900.  In Project #199406900, we are measuring sediment permeability, particle size distribution, physicochemical characteristics of the hyporheic zone, specific discharge, and redd distribution at various spatial scales.  For example, we have monitoring stations spread throughout the Reach approximately every 10 km.  We also have six “focus” sites where we collect information at finer spatial scales.  Our assumption is that in order to develop a relationship between subsurface characteristics (lithology, depth of substrate, etc.) and these other characteristics, we should do intensive surveys within a fewer number of sites.  Thus, although each site is only approximately 1 km long, we are running 40 to 60 km of transect data per site (see task 1.a) in order to determine if there is a correlation with spawning site selection and the physical/chemical characteristics measured in Project #199406900.  Consequently, it is misleading of the ISRP to represent the cost as $20K per km when in fact it is approximately $500 per kilometer of transect.  If we can establish a relationship at the scale of the spawning areas, then we assume we can expand the surveys out to larger spatial scales which will allow us to characterize more of the river less expensively and more efficiently.  Having said that, it may be possible to redesign the study protocol such that fewer transects are run within smaller areas so that the total survey area (based on river length) can be increased to address the ISRP comments.

The ISRP commented on the summary statistic we use to evaluate the traditional approaches.  We cite that the false positive rate (i.e., we predict fish should spawn in an area but they don’t) is somewhere around 30 to 60%.  The ISRP questions whether this is the best measure and suggests we look at the false negative rate (i.e., fish spawn in areas where we don’t predict they will spawn).  Based on the results in 1994 and 1995 from one spawning site, approximately 20% of the spawning occurred in areas where the model predicted as unusable (i.e., false negative; see Geist et al. 2000 or Geist 1998).  I attributed this to fish spawning in habitat at the margins of the spawning areas where the lateral slope of the riverbed increased as a result of a change in riverbed form.  I agree with the ISRP in that knowing both error rates is important, but I fail to see how one rate is better than the other.  For example, the false positive errors (what I call errors of commission – Geist et al. 2000) tell us that the traditional approach (i.e., depth, substrate, velocity, and lateral slope) is over-predicting habitat availability.  We see this over-prediction at the scale of hundreds of meters to tens of km, e.g., the Wooded Island site has never been used for spawning yet the traditional approach predicts approximately 5 to 10 km of spawning habitat is available there.  The false negative rate (what I call errors of omission – Geist et al. 2000) would not tell us anything about the Wooded Island site as there was no spawning there.  Errors of omission, however, would tell us something about the Locke Island site and will assist us in interpreting habitat quality at the margins of the spawning areas.  In both cases, however, the errors tell us that there are additional measures beyond the traditional approach that are important in redd site selection by fall chinook salmon.  We hypothesize that one of these factors might be the interaction of ground water and surface water, and that this interaction is going to be affected by the subsurface lithology of the river bed.  In order to understand how this lithology affects these interactions, we have to be able to look beneath the bed and the only way to do this in a big river like the Reach is using the methods we are proposing in the project.

The spatial scale issue the ISRP brings up is an interesting one.  They state that management decisions are made at spatial scales of 10s of km.  We agree.  But habitat is typically measured at scales of tens or hundreds of meters and extrapolated upward.  Thus, if one erroneously measures habitat at the lower scale and extrapolates upward, the errors (commission and omission) are multiplied and carried forward.  Our philosophy is that rivers are arranged in a hierarchical framework where physical features at one spatial scale are related to features at another spatial scale.  There is an abundance of literature to support this assumption (see Geist and Dauble 1998 for a review).  This philosophy underpins all of our research on fall chinook salmon spawning habitat.  Consequently, even though these errors are measured on spawning patches of about 800 m x 120 m, we believe that these errors transcend this scale and argue that in order to make accurate estimates of capacity one has to understand this relationship between scale.  This research is proposed to increase our understanding of the relationship between spatial scales such that habitat measured at one scale can be used to predict spawning habitat use at a larger scale.

Project ID: 25035

Evaluate adult fall chinook salmon fallback at Priest Rapids Dam, Columbia River

The goal of this project is to improve upon escapement estimates in the Hanford Reach by increasing our understanding of the extent of fall back that occurs at Priest Rapids Dam.  A secondary goal is to evaluate the biological consequences of fallback events.  

The ISRP review of this project was difficult to understand.  It was disjointed and did not contain specific questions that summarized the concerns.  I took the liberty of interpreting the key issues the ISRP raised and compiled the following list:  

1. Provide justification for why better escapement estimates are needed.

2. Clarify how escapement estimates are presently made.  Describe the difference between redd counts and escapement estimates.

3. Provide justification that escapement estimates in 1999 and 2000 are indeed low and not simply variance in the data.

4. Provide justification for why fall back is the reason for the low escapement estimates in 1999 and 2000.

5. Describe in more detail the operation of Priest Rapids Hatchery.  Describe the link between hatchery operations and fall back.

6. Clarify the study design, especially as it relates to the identification of stock origin.

7. Justify the budget.

1.  Provide justification for why better escapement estimates are needed.

The ISRP suggests that a comprehensive assessment of the Hanford Reach will assist in sorting out the relevance of this proposal.  As indicated above, the principal investigators have agreed to meet to discuss Hanford Reach issues, including this topic.  Irregardless of the need to coordinate, making accurate escapement estimates of fall chinook salmon in the Hanford Reach is important to the successful management of this species and the failure to do so constitutes more than a “book-keeping annoyance”.  As stated in the first paragraph of the proposal:

Hanford Reach fall chinook salmon escapement estimates are used to monitor population trends and set management policy including harvest quotas.  For example, federal and state fishery managers rely on these estimates to successfully administer fisheries throughout the Columbia River and Pacific Coast. The Pacific Salmon Commission has designated Columbia River fall chinook a stock group for each of the three aggregate abundance-based management (AABM) fisheries and for the U.S. individual stock-based management (ISBM) fisheries. Three escapement indicator stocks are specified for this stock group: Upriver Bright (including Hanford Reach stock), Lewis River, and Deschutes River.  From 1979 to 1999, the terminal run for upriver bright fall chinook salmon comprised 92% of the combined terminal runs for these three indicator stocks.  Further, Hanford Reach fall chinook salmon are becoming more important as a core population that will be used to recover species listed under the Endangered Species Act (ESA).  In light of these factors, accurate knowledge of Hanford Reach population numbers has become increasingly important. 

2.  Clarify how escapement estimates are presently made.  Describe the difference between redd counts and escapement estimates.

The method used to estimate spawning escapement in the Hanford Reach appears to have confused the reviewers.  Hanford Reach fall chinook salmon spawning escapement estimates are calculated by first counting the total number of fall chinook salmon (adults) that pass McNary Dam (column 1 in Table 1).  Subtracted from this amount are: the number that pass over Priest Rapids Dam (column 2), the number that pass over Ice Harbor Dam on the Snake River (column 3), escapement to the Yakima River (column 4), the number caught in the Hanford Reach/Yakima sport fishery (column 5), the number that return to the Priest Rapids Hatchery (column 6), and the number that return to the Ringold Hatchery (column 7).  Hanford Reach adult escapement from 1991 to 1998 ranged from 29,410 to 48,295 (Table 1). Adult escapement estimates in 1999 and 2000 were 7,012 and 5,768, respectively.  

The reviewers erroneously assumed that population estimates of fall chinook are made using aerial redd counts.  Aerial redd counts are not used to make population estimates of Hanford Reach fall chinook salmon.  The aerial surveys were initiated by the Department of Energy in the 1940s as a means of monitoring the relative status of spawning activity in the Reach.  Aerial redd counts provide an annual comparison between index sites, and since there is no expansion number, they can’t be used to extrapolate to population estimates.  Thus, redd counts are not used to set harvest limits, establish hatchery guidelines, or guide ESA planning. 

Table 1.  Hanford Reach adult fall chinook salmon escapement estimates modified from Washington Department of Fish and Wildlife (Watson and Hoffarth 2000).

Year
Fish Ladder Counts*
Yakima

River
Sports

Harvest
Hatchery Returns
Escapement


McNary
Priest Rapids
Ice

Harbor


Priest Rapids
Ringold


2000
66,378
38,813
6,509
4,483
3,690
7,115
- -
5,768

1999
78,356
29,542
6,586
2,870
5,225
22,843
3,169
7,012

1998
63,791
9,662
4,252
1,777
3,328
15,029
333
29,410

1997
67,192
11,201
2,767
4,738
3,500
10,836
965
34,007

1996
73,929
12,555
3,851
**
4,700
14,280
597
37,548

1995
68,186
13,273
2,750
**
4,000
10,740
- -
38,381

1994
85,932
11,829
2,073
5,039
4,877
13,819
- -
48,295

1993
54,876
7,185
2,805
2,952
2,414
8,963
- -
30,557

1992
51,189
4,354
4,636
4,931
2,405
6,097
- -
28,766

1991
47,238
4,697
4,500
1,778
3,122
2,636
- -
30,505

*  Adult fall chinook counts from 8/14 to 11/15

**Hanford escapement includes Yakima escapement because the Yakima was uncounted.
3.  Provide justification that escapement estimates in 1999 and 2000 are indeed low and not simply variance in the data.

It appears the reviewers were not convinced that escapement estimates in 1999 and 2000 were significantly lower than previous years.  They suggest that noise (i.e., variance) is a possible explanation.

In the proposal we compared redd counts and carcass recoveries to the escapement estimates in order to determine if the escapement estimates were out of proportion to patterns in previous years.  While redd counts in the Hanford Reach cannot be used to estimate escapement, they do provide a metric that can be used to monitor population trends.  Between 1990 and 1998, the aerial redd surveys ranged from 2,873 to 7,620 while total escapement (adults and jacks) ranged from 34,393 to 55,208 (Figure 1).  In 1999 and 2000 the redd counts were 6,086 and 5,381, respectively.  In these same two years, escapement was estimated to be 9,812 and 7,477.  

 Total (adults and jacks) escapement to the Hanford Reach from 1991 to 1998 ranged from 34,393 to 55,208 (Table 2).  Carcass recoveries from 1991 to 1998 ranged from 2,194 to 4,412, or 3.9% to 13.0% of the total escapement (Table 2).  In 1999 and 2000 the escapement estimates were 9,812 and 7,477, respectively.  In those two years the number of recovered carcasses were 4,412 and 10,556 in 1999 and 2000, respectively, or 45.0% and 141.2% of the total escapement.  The spawning escapement estimates in 1999 and 2000 were an order of magnitude lower than the previous 9 years and more carcasses were recovered in 2000 than the spawning escapement estimate.  The comparison of spawning escapement to redd counts and carcass recoveries should be convincing that the spawning escapement estimates for 1999 and 2000 are too low.
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Figure 1.  Spawning escapement estimates (adults and jacks) and aerial redd surveys of Hanford Reach fall chinook salmon from 1990 to 2000.  Source:  Escapement estimates are from WDFW (Watson and Hoffarth 2000) while redd survey data are from PNNL, unpublished data.

Table 2.  A comparison between Hanford Reach escapement and carcass recovery data (Watson and Hoffarth 2000).

YEAR
ADULTS
JACKS
TOTAL             ESCAPEMENT
MARK SAMPLED CARCASSES
PERCENT OF TOTAL SAMPLED

2000
5,768 *
1,709 *
7,477 *
10,556
141.2%

1999
7,012 **
2,800
9,812 **
4,412
45.0%

1998
29,410
5,983
34,393
4,456
13.0%

1997
34,007
9,486
43,493
5,053
11.6%

1996
37,548
5,701
43,249 ***
4,529
10.5%

1995
38,381
16,827
55,208 ***
3,914
7.1%

1994
48,295
14,246
62,541
5,739
9.2%

1993
30,557
6,697
37,254
3,340
9.0%

1992
28,766
12,503
41,269
2,221
5.4%

1991
30,505
20,225
50,730
2,519
5.0%

1990
39,170
17,034
56,204
2,194
3.9%

Note *: No fall-back adjustments for Priest Rapids Dam have been made. Under count adjustment for McNary Dam has not been made.

Note **: Priest Rapids Dam adult escapement was reported as 29,542.  The adult escapement at Rock Island Dam  was 7,590.  This was 21,952 unaccounted for adults above Priest Rapids Dam and left Hanford Reach escapement  as 7,012 adults.  All other indicators showed Hanford Reach escapement to be in line with previous years.

Note ***: These totals include the Yakima River Escapement because the Yakima was un-counted for these seasons.    
The reviewers are correct in that dam counts and harvest estimates contain noise.  We don’t disagree with that.  In fact, as we point out in the proposal, an improperly installed fish guidance rack at McNary Dam in 2000 resulted in some fish passing over the dam without being counted.  Obviously this introduced noise in the estimate of escapement.  However, managers took a conservative approach and estimated that up to 15,800 adults and jacks were missed at McNary.  If this number was added to the McNary count and used to estimate escapement, the revised escapement estimate would be 23,277.  This is still well below what would be expected given the number of redds counted and the number of carcasses recovered.  Noise (i.e., variance) could not explain the order of magnitude differences observed between the numbers in 1999 and 2000 and the previous eight years.  Thus, we see no reason to report statistical properties of the data when the discrepancies are so obvious.  

4.  Provide justification for why fall back is the reason for the low escapement estimates in 1999 and 2000.

We believe that fall back is the reason for the low escapement estimates.  We base this assertion on two facts.  First, Bjornn’s preliminary radiotelemetry data suggest a fallback rate of around 44% in 2000 (17,077; described in the proposal).  This data is supported by the observations of fish falling back over the sluiceway in 2000.  Second, a review of Table 1 shows that a higher proportion of fish passed over Priest Rapids Dam in 1999 and 2000 than in previous years.  For example, in 2000, 38,813 fall chinook crossed Priest Rapids Dam.  After taking into consideration the number of fish that passed over Wanapum Dam, that spawned in the tailrace, and were harvested in the sport fishery, there were still 17,000 fall chinook between Priest Rapids and Wanapum dams that were unaccounted for (preliminary data provided by Grant County PUD).  We believe these fish fell back.  

5.  Describe in more detail the operation of Priest Rapids Hatchery.  Describe the link between hatchery operations and fall back.

The reviewers ask the question, “why did fallback suddenly become much larger in 1999-2000?”.  This question is exactly what we are trying to answer in the first objective of this proposal.  

We know the answer is not because the fishway exit is located too close to the sluiceway (as alluded to by a reviewer) because nothing has changed structurally at the project for the last 10 years.  

Our hypothesis is that changes in operation of the Priest Rapids salmon hatchery during 1999 and 2000 may have resulted in poor homing ability to the hatchery causing fish to overshoot the hatchery, pass over the dam, and subsequently fall back.  Specifically, we suggest that poor attraction flows to the river early in the run (beginning of September) resulted in fish bypassing the hatchery.  We should point out, however, that only 48% of the fish reported to have fallen back in 2000 that did not re-ascend ended up in the hatchery (Bjornn, unpublished data).  Further, coded wire tag (CWT) studies showed that about 12% of the Priest Rapids Hatchery fish spawned in the Reach (WDFW, unpublished data).  Thus, our hypothesis of hatchery fish overshooting the hatchery is not the only possible explanation for the fallback.    

The reviewers appeared to not understand the operating protocol for the Priest Rapids Hatchery.  This is surprising because there is an excellent description of the hatchery in the appendix to the Subbasin Summary.  Rather than reiterate the protocol here, we encourage the reviewers to read this document.  One question asked in the review is where smolts are released from the Priest Rapids Hatchery.  According to the Subbasin Summary, “Priest Rapid fall chinook sub-yearlings are volitionally released into the Columbia River adjacent to the hatchery.  Sub-yearlings are presently allowed to volitionally migrate from the hatchery raceways and channels in mid- to late June.”

6.  Clarify the study design, especially as it relates to the identification of stock origin.

The reviewers noted that we can not determine stock origin and, consequently, have a “fatally flawed proposal”.  We wanted to test the hypothesis that the energy expenditure of a fish destined for the hatchery would be different than a fish destined to spawn in the river.  We stated our assumption that fish captured and tagged in the hatchery would be “hatchery bound fish” while fish captured in the river would be “river bound fish”.  After further review and consideration of these assumptions, we agree with the reviewers that identifying stock origin is problematic to our study, especially as it relates to the second objective where we are attempting to evaluate energy expenditure as a function of migration behavior.  Given the fact that both hatchery and naturally spawned fish fall back, we believe that identifying the ultimate destination of the fish is less important than evaluating the relative energy expended during different aspects of their migration.  In other words, we assume that if we capture fish from different locations (hatchery, river, and fishway), we will representatively sample the population such that we can determine the energy expended during different stages of the behavior.  Even though we won’t be able to definitively state that the energy expended by a “hatchery” fish was different than a “wild” fish, we still believe the information on energy use will be useful to fish managers attempting to evaluate whether fall back is a biological issue.  Therefore, we have restated objective 2 and the associated hypotheses as follows:

Objective 2 – Within three years of implementing this study, compare the energy expenditures of adult fall chinook salmon passage through the Hanford Reach as compared to passage and/or fallback past Priest Rapids Dam. 

We will test 5 hypotheses under this objective:

1. The energy use of adult fall chinook salmon that fall back at Priest Rapids Dam is related to operation of the Priest Rapids Hatchery, or dam operations.  

2. There is a relationship between fallback routes at Priest Rapids Dam with associated energetic expenditures and egg retention in fall chinook.

3. Fallback and delay in migration associated with the encountering of Priest Rapids Dam is a significant source of energy consumption by fall chinook.

4. An energy budget for Hanford Reach fall chinook can be established with the use of EMG radio transmitters.

5. Energetic expenditures for spawning fall chinook can be determined with the use of EMG radio transmitters.

7.  Justify the budget.

The reviewers appeared to have a problem with the proposed budget.  It seems odd to us that a technical review of the proposal would worry about the budget.  

A specific point was made about $46K to develop a “plan”.  We assume that the reviewer added together task 1.1 and 2.1.  What the reviewer failed to realize is that the “plan” includes equipment set up, calibration, and purchasing of equipment. 

If there are other specific issues that CBFWA, the Council, and BPA would like to address relative to the budget, I will be happy to discuss them.

Sincerely,

David Geist, Ph.D.

Senior Scientist

Ecology Group

cc: 
Docherty – BPA


Wagner – Golder


Hoffarth – WDFW


Iverson – CBFWA
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Figure X.  Redds visible from air during annual surveys.  Note increasing trend line.  Represents 50 to 100K adult fish.
Source:  Pacific Northwest National Laboratory
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