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INTRODUCTION

The following is the response to comments docurfeerthe final report for the U.S. Fish and
Wildlife Service’s investigations on anadromoustsahid spawning habitat in the Yuba River
between Englebright Dam and the Feather River,qfdhe Central Valley Project Improvement
Act (CVPIA) Instream Flow Investigationsa 6-year effort which began in October, 2001.

Title 34, Section 3406(b)(1)(B) of the CVPIA, P102-575, requires the Secretary of the Interior
to determine instream flow needs for anadromousfés all Central Valley Project controlled
streams and rivers, based on recommendations &f. gheFish and Wildlife Service after
consultation with the California Department of Feid Game. Consequently, in June 2001 the
Service initiated a study to more accurately idgnltie instream flow requirements for
anadromous fish in the Yuba River. Concomitaritig, Yuba County Water Agency (YCWA),
California Department of Fish and Game, and foun{Emvernmental Organizations (i.e., the
South Yuba River Citizens League, Friends of theeRiTrout Unlimited, and the Bay Institute),
collaboratively with the National Marine Fisheri@srvice, Pacific Gas and Electric Company,
and the Service, diligently worked to develop a paghensive set of improved flow regimes,
which now are now being implemented as the floneddites of the Lower Yuba River Accord
(HDR/SWRI 2007). These Yuba Accord flows are expedo be implemented until at least
2016, when the Federal Energy Regulatory Commig$i&iRC) license for the YCWA's Yuba
River Development Project (FERC #2246) will be megd for renewal. All parties agree that
flows in the Yuba River at present are better i populations compared to pre-Yuba Accord
flows. However, whether these flows are adequadeigh to support the anadromous fish
population doubling goal under CVPIA, or other figpecies and population protections (e.g., as
mandated by the California Fish and Game Code, igetad Species Act, etc.) is unclear.
Several studies to address this uncertainty arerway specifically as part of the Yuba Accord,
or being conducted independently by the resourea@gs. The investigations will provide
scientific information to the U.S. Fish and WildiService CVPIA Program to assist in
developing such recommendations for Central Vailesrs. The objective of this study was to
produce models predicting habitat-discharge ratgtgs in the Yuba River for spring and fall-
run Chinook salmon and steelhead/rainbow trout spayv

METHODS

Flow-habitat relationships were derived for spramgl fall-run Chinook salmon and
steelhead/rainbow trout spawning in the Yuba Rbetween Englebright Dam and the Feather
River. Habitat availability was evaluated usingva-dimensional hydraulic and habitat model,
while habitat suitability criteria were derived ngilogistic regression and a technique to adjust
for availability of deeper waters with suitable aaties and substrates (Gard 1998).
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RESULTS

The flow-habitat relationships (Figures 1 to 2) flagvs with the maximum amount of habitat
ranging from 900 to 3700 cfs. Appendix A providles results of a peer review of the spawning
report, conducted by William Miller of Miller Envenmental Services and Dennis Rondorf of
the U.S. Geological Survey. Appendix B provides tsults of a stakeholder review of the
spawning report, responding to comments from Ra@#s and Electric, Greg Pasternak of the
University of California, Davis, and the Yuba CoplVater Agency. Appendix C provides the
results of a second peer review of the spawningrteponducted by four anonymous reviewers
provided by the CALFED Ecosystem Restoration Pnogré&ppendix D provides the results of a
peer review of the executive summary for the spagineéport, conducted by four anonymous
reviewers provided by the CALFED Ecosystem Resimma®rogram. Appendix E provides the
results of a peer review of a steelhead spawningitbaty analysis report, conducted by four
anonymous reviewers provided by the CALFED Ecosyd®estoration Program.

DISCUSSION

A previous instream flow study on the Yuba Riveiswanducted in the mid-1980’s (Beak
1989). We recognize that Beak’s (1989) study otdie the standard practices for instream flow
studies in the 1980’s. However, the techniquepé&rforming instream flow studies have been
significantly refined since the 1980’s to increése accuracy of habitat predictions and reflect
the hydraulic complexities of river channels. Imtjgalar, the U.S. Fish and Wildlife Service
decided to conduct instream flow studies for anaunes salmonids on the lower Yuba River
which utilize the improved practices for conductingtream flow studies to develop habitat
suitability criteria and hydraulic modeling of aladile habitat. The specific procedures used in
this study that were not used in the Beak (1988)ysinclude: 1) the use of Type Il criteria with
application of a technique to correct for availapi{Guay et al. 2000); 2) collection of habitat
use data with equal sampling of different mesolaalypes to address habitat availability and
(possibly) at a high enough flow so that fish celest their preferred habitat characteristics; 3)
the application of a procedure to adjust spawniggild habitat utilization curves for availability
(Gard 1998); 4) the use of a two-dimensional hylitaand habitat model, instead of the Physical
Habitat Simulation system (PHABSIM); and 5) plaestof sites for modeling spawning only
in heavy spawning-use aréas

1 This is one way to address factors, such as peititgand upwelling, other than depth,
velocity and substrate, which control the distribatof spawning (Gallagher and Gard 1999).
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Figure 1. Spring-run and fall-run Chinook salmon and steelhead/rainbow trout
spawning flow-habitat relationships above Daguerre Point Dam. The flows with the
maximum and fall-run Chinook salmon and steelhead/rainbow trout spawning habitat

were, respectively, 1400 cfs, 1000 cfs and 2900 cfs.
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Figure 2. Spring-run and fall-run Chinook salmon and steelhead/rainbow trout
spawning flow-habitat relationship below Daguerre Point Dam. The flows with the
maximum spring-run and fall-run Chinook salmon and steelhead/rainbow trout
spawning habitat were,
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Our September 13, 2001 letter inviting stakehopaeticipation in this study stated:

We are offering interested stakeholders the oppdytto participate in planning
these studies through: 1) review and comment on@it study plan, 2)
attending a series of information/technical meetifag key milestones) to be held
during the duration of the study, and 3) providoognments on our draft report
prior to its finalization.

Table 1 summarizes the stakeholder involvementhisrstudy.
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Table 1. Stakeholder Involvement.

Date Type of Stakeholder Involvement
9/13/01 Letter to stakeholders — invitation for stakeholder participation
10/18/01 Meeting with stakeholders — review of study plan
11/7/01 Meeting with stakeholders — review of study plan
11/13/01 Bill Mitchell (Jones & Stokes) — fall-run Chinook spawning HSI data collection
3/3/02 Comments from stakeholders on study plan
12/5/02 FWS response to stakeholders on study plan comments

Yuba River Technical Working Group (YRTWG) — update on IFIM studies

9/3/03 (S. Schoenberg)
11/13/03 YRTWG — update on IFIM studies (B. Pelle)
12/29/03 2003 annual report distributed to stakeholders
1/14/04 YRTWG — update on IFIM studies (S. Schoenberg)
4/14/04 YRTWG — update on IFIM studies (E. Ballard)
7/21/04 YRTWG — update on IFIM studies (M. Gard)
10/20/04 YRTWG — update on IFIM studies (B. Pelle)
1/18/05 YRTWG — update on IFIM studies (M. Gard)
1/19/05 Yuba Basin Modeling Forum — presentation on IFIM studies
4/12/05 YRTWG — update on IFIM studies (E. Ballard)
7/13/05 YRTWG — update on IFIM studies (S. Schoenberg)
10/28/05 YRTWG — update on IFIM studies (S. Schoenberg)
1/19/06 YRTWG — update on IFIM studies (M. Gard)
4/13/06 YRTWG — update on IFIM studies, including fall-run Chinook spawning depth
and velocity HSC (M. Gard)
7/24/06 YRTWG — update on IFIM studies (S. Schoenberg)
9/5/06 YRTWG — update on IFIM studies (M. Gard)
12/12/06 YRTWG — update on IFIM studies (S. Schoenberg), 2006 annual report
distributed to stakeholders
3/13/07 YRTWG — update on IFIM studies (S. Schoenberg)
5/14/07 Draft spawning report provided to stakeholders for review and comment
6/13/07 YRTWG — update on IFIM studies (S. Schoenberg)
6/15/07 Comments from PG&E on draft spawning report
7/16/07 Comments from Greg Pasternak (UC Davis) on draft spawning report
7125/07 Comments from Yuba County Water Agency on draft spawning report
10/24/07 Presentation to stakeholders on draft spawning report
2/12/08 YRTWG — update on IFIM studies (M. Gard)
4/9/08 Technical workshop on draft spawning report and responses to stakeholder
comments
6/8/08 YRTWG — update on IFIM studies (M. Gard)
6/27/08 Meeting with stakeholders on draft spawning report
9/18/08 YRTWG — update on IFIM studies (S. Schoenberg)
11/17/08 Meeting with stakeholders on spawning sensitivity analysis
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Table 1 (continued). Stakeholder Involvement.

Date Type of Stakeholder Involvement
1/27/09 YRTWG — update on IFIM studies (M. Gard)
1/28/09 Meeting with stakeholders on draft spawning report
1/21/10 YRTWG — update on IFIM studies (M. Gard)
2/4/10 Meeting with stakeholders on draft spawning report
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AUTHORS RESPONDING TO COMMENTS

U.S. Fish and Wildlife Service

Ed Ballard
Mark Gard



PREFACE

This document contains the comments provided nsific peers on the May 2006 draft of the
report, “Flow-habitat relationships for spring aatl-run Chinook salmon and steelhead/rainbow
trout spawning in the Yuba River” (Report), ando@sses to those comments. This compilation
is divided into subject-matter sections wherebyotes comments and responses to authors were
organized. To the extent that individual commentssed over subject matters, the authors
collectively addressed those comments.

Although this compilation may provide useful ingighto how the comments were addressed by
the authors, the Report itself represents the cetmpind final synthesis of studies on salmonid
spawning in the Yuba River, based on the bestavailscientific information. The authors have
reviewed their responses and compared them tartaleReport to ensure that all comments have
been adequately addressed.

Lastly, the authors of the Report wish to thankrgeee who provided comments on the May
2006 draft. The comments greatly assisted theoasitmd agency in identifying missing or
unclear information, focusing the textual and grejumesentations, and thereby producing a
better overall Report.

A-ii
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GENERAL COMMENTS

William Miller

Comment 1. Thank you for the opportunity to review the drafport “Flow Habitat
Relationships for Spring and Fall Chinook Salmod 8teelhead/Rainbow Trout Spawning in
the Yuba River.” The report contains a large amafitechnical information and as such there
are times when it is difficult to fully comprehettte material presented. | recommend major
revisions prior to publication. | feel this woyddovide more clarity on objectives, methodology,
results and conclusions.

Response: The methods section of the report has been reagdusio the hydraulic modeling
methods are combined and distinctly separate flaHISC data collection and development so
the reader does not have to go back and forth lestw#ferent sections. In addition, we have
recently changed the format of our reports to sgpavut the methods from the results and to
add a Discussion section.

Comment 2: The study design itself appears to be sound atafslappropriate techniques for
PHABSIM and River2D applications for habitat floelationships, however, | did not find an
explanation of why these methods were selectedbdd&ground information is presented that
provides details on why or how the decision wasertacapply these techniques rather than
some other technique. The addition of the rat®ehal selection of the approach in the
introduction would provide your audience with lotpiehind the study approach. There are a
variety of techniques to evaluate spawning habittsappears from the introduction that the
objective overall in the basin is to increase salit@opulation size. It is unclear how the
methodology applied will help increase those pojarts. There is a general lack of biological
information provided on the link between habitad @opulation change, although there are
methods available to assess spawning success@undment. | think further literature review
and discussion would provide the reader with a dantroduction to the problem being
evaluated.

Response: We have added a paragraph to the introductiocritbesg available techniques for
evaluating spawning habitat, and why the study @ggr was selected from these techniques.
This paragraph includes a review of the literaturehis topic. We have also added the
assumptions of this study to the introduction,udahg the assumption that physical habitat is
the limiting factor for salmonid populations in tifeba River. We have also added a conceptual
model to the introduction on the link between hattéind population change, addressing how the
methodology applied will help to increase salmgmghulations. We have recently changed the
format of our reports to add a Discussion sectidde have included as part of the discussion
section a qualitative assessment of how increasgisawning habitat would contribute to
increases in salmonid population size.
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Comment 3. There are no specific objectives stated for thdysturhere is one sentence in the
introduction that states the purpose of the stbdyno objectives were specifically stated.
Therefore it is unclear whether the objectivestiiar study were achieved.

Response: We feel that the objectives for this study are adéejy presented in the paragraph
containing the purpose sentence to which you refle sentences making the objectives clear
are as follows: “In December 1994, the U. S. st Wildlife Service prepared a study
proposal to identify the instream flow requiremefiotsanadromous fish in certain streams within
the Central Valley of California, including the YailRRiver. The purpose of this study was to
produce models predicting the availability of plrgsihabitat in the Yuba River for spring and
fall-run Chinook salmon and steelhead/rainbow tsp#wning over a range of stream flows.”
The purpose and objective of this study are theesamd further elaboration would be redundant.
Given that the report exclusively describes ouortdfto produce the 2D models and the results
provide predicted availability of physical habitatthe Yuba River for spring and fall-run
Chinook salmon and steelhead/rainbow trout spawouag a range of stream flows, we believe
that it is sufficiently clear that this objectiveasrachieved. We have also added a sentence to the
discussion specifically stating that the objecties achieved.

Comment 4. Generally the methods used are appropriate. Ttaeaddlection techniques,
methods used and times of data collection all becioertwined with results in the methods
section. One critical concern | have is lack sicdission of the accuracy of the data collected
and the implications of measurement error on thal fiesult. The Methods section describes the
techniques used. The Results section should butds a presentation of the accuracy of the
measurements, in particular, for blending seve@hniques to determine bed elevations. There
is one brief mention in a sentence in the methbdsdtates that “the bed topography was
accurate to one foot.” I'm assuming this is frdre photo interpretation work that was
completed to generate bed elevations. In otheliestiof this type where that is used, it generally
means that it is ®ne foot relative to the actual topography loaatid his is an important
interpretation of data in generating the bed meshhe River2D model.

Response: We have added a discussion of the accuracy ofdteabllected and the

implications of measurement error on the final lesall of the measurements were accurate to
one foot horizontally and 0.1 foot vertically. Wenclude that measurement error would have a
minimal effect on the final result.

Comment 5: Other important information is the accuracy of £&i2CP depth sounder used to
collect underwater topography. Again, this in cogtion with the above water elevations that
are_+one foot can lead to large differences in actedl élevations and model performance.
Some discussion is needed including error valuegpened with measured values to determine
the accuracy of the modeling.

Response: The accuracy of the ADCP (which is not a depth gleunis 0.1 foot. The water

surface elevations are also accurate to 0.1 fAsta result, there would be minimal differences
in actual bed elevations and thus minimal effecimmuel performance. Since the ADCP was
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used only where the depth was greater than 3tfeegrror values of 0.1 foot are less than 3% of
the measured values. As a result, we concluddhbanodeling was sufficiently accurate with
regards to the bed topography data used in thelmode

Comment 6: Throughout the methods section, results are intessil. This makes it difficult
to determine whether the discussion is relativeébhodology or to what was measured. |
recommend a very concise methods section, citiegfpropriate reference material for
River2D, PHABSIM, and other methodologies with sebdescription of how the data was
collected and the dates the data was collecteabie form. This also applies to the spawning
surveys for redd counts. A simple table of dafiesy, species of interest, and the reach of the
river would be much more informative than narrafimenat.

Response: We have recently changed the format of our regorgeparate out the methods from
the results and to add a Discussion section. esalt, the methods section is now very concise.
Due to the unique application of River2D, PHABSIAhd other methodologies in this study,
reference material citations would not sufficierdiycument the methods used, and thus we still
needed to include sufficient information in the huets of how the data was collected. The dates
the data was collected are already in table forabl@s 8 and 9), which have been moved to the
results section. We concluded that there was technsomplexity in the spawning survey redd
count data to be able to represent it in a tabith, the exception of the flow data, and have thus
retained this material in narrative format, althloulge material has been moved to the results
section. We have moved the flow data for the spagveurveys to a new table in the results
section.

Comment 7: All information presented, including data, in thetivods section that is actually a
result should be extracted and discussed in thalBesection. As written, the current report has
a one page introduction, nearly 45 pages of methadsapproximately 13 pages of results (not
including figures). The large methods sectionus tb interspersing results within methods.
Extracting the results from the methods would patewglarity to the report and enhance the
discussion section within the results.

Response: We have recently changed the format of our regorteparate out the methods from
the results and to add a Discussion section.

Comment 8: Habitat suitability data was collected and halstatability criteria generated for

the species of interest. | found most of the deteurves to be appropriate based on the data
presented, however, for steelhead/rainbow spawthimglepth criteria generated shows the
highest HSC value at the deepest water, and thigtig/hat is reflected by what was measured in
the stream. Either | missed how the data was géseor the HSC is inappropriate and should
not be applied. In all other criteria, HSC crigeaverlap well with the peak of the HSC being at
the peak of occurrence of redds. This same shiaghe 61SC curve should apply to the rainbow
and steelhead. Further, there is a large bodyenature on spawning requirements for steelhead
and rainbow trout and other anadromous salmonatsstiow that downwelling into the substrate
is important for survival and emergence. The H8@ma for depth would be contrary to this
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hydraulic effect that has been documented in thlenstic literature. This is one instance where
more biological interpretation of the physical lésis needed to understand the requirements of
the species.

Response: The difference between the frequency distributibaazupied locations (with redds)
and the HSC is due to the HSC being developed wslagistic regression. It is well-established
in the literature (Knapp and Preisler 1999, Pavaisie 1999, Geist et al. 2000, Guay et al. 2000,
Tiffan et al. 2002, McHugh and Budy 2004) that &tigi regressions are appropriate for
developing habitat suitability criteria. The laggsregression, by using both occupied and
unoccupied points, takes into account availabilithout using a use to availability ratio.
Criteria developed just using use data (which amstrof the existing criteria) tend to be biased
towards low depths and velocities due to the loaweilability of deeper and faster conditions.
The steelhead/rainbow trout spawning depth critactaally have the highest HSC value at
depths of 15.1 to 16.9 feet, with suitability droppfor depths greater than 16.9 feet. As shown
in Figure 13, the frequency distribution of occupad unoccupied locations is similar for
depths up to around 5 feet, while the relativedesepy for depths greater than 5 feet is greater
for occupied locations than for unoccupied locatioihis pattern of data resulted in the logistic
regression having lower suitabilities at shallodepths and suitabilities increasing up to 15.1
feet. The literature on salmonids’ preferencedimvnwelling versus upwelling conditions is
more equivocal than suggested by the reviewer.ekample, Geist el al. (2002) found that
Chinook salmon selected downwelling areas but ckalmon selected upwelling areas.
Similarly, Vronskii and Leman (1991) found that 6bok salmon selected downwelling areas
but chum, sockeye and coho salmon selected upgealheas. In contrast, Geist (2000) found
that Chinook salmon preferred upwelling areas. eDstudies have found that brook trout
(Webster and Eiriksdottir 1976, Curry and Noake85)&nd sockeye salmon (Lorenz and Eiler
1989) select upwelling areas. In addition, theeséooations can have upwelling at low flows
but downwelling with rapidly rising flows (Malcolmt al 2003). Baxter and Hauer (2000) found
that bull trout selected upwelling conditions oe #tream reach scale but downwelling
conditions on the mesohabitat unit scale. Nor dioediterature suggest that a preference for
downwelling or upwelling conditions would restrgdlmonids to spawn in shallow conditions —
fall-run Chinook salmon spawning has been obseived deep as 35 feet in the Hanford Reach
of the Columbia River (Chapman et al. 1983). Gaa88) found that Chinook salmon redds
were primarily found in shallow conditions becao$a low availability of deeper water with
suitable velocities and substrates, whereas a mititarelationship between intragravel
velocity and depth explained a minor portion of depth selection. Thus, even at greater
depths, intragravel velocities are sufficient teuléin unimpaired survival and emergence.

Comment 9: The results section does not include an interpoetatf the biological implications

of the flows on habitat or population. While theypical and biological link is generally not well
established in instream flow studies, | think thesteould be some discussion based on
professional judgement or the known scientificréitare on what expected result to populations
should be seen based on the results of the stueiyrther, the results section, is lacking
conclusions and merely presents results withoutlosion statements. | suggest adding a
separate conclusions section or subsection withénresults stating whether the researchers
concluded that they achieved their objectives drit.
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Response: We have recently changed the format of our regdortggld a discussion section. We
conclude that the information requested by the centar would better fit in the discussion
section than in the results section. We have addatk discussion based on professional
judgement on what expected results to populationtdde seen based on the results of the
study. We have included conclusions within thewassion section, including the conclusion that
the study objectives were achieved.

Comment 10: In conclusion, | feel the report should have sonagomrevisions prior to
publication. These include, an executive sumniatyle of contents, specific statement of
objectives with the introduction, an expanded idirction section that provides the background
on why the particular methodologies are approptiaichieve the objectives, and what other
methodologies, if any, were reviewed, prior to sete of the PHABSIM River2D approach.
Further there should be an addition of conclustorthe results section with additional
biological interpretation of the results of the pioval habitat study that would be expected on
populations.

Response: We have recently changed the format of our regorgeparate out the methods from
the results and to add a Discussion section. We hduded a table of contents to the report. We
have also added an Abstract, containing the safoemation as an executive summary. The
introduction contains a specific statement of olbyes and has been expanded to provide the
background on why the particular methodologiesagaropriate to achieve the objectives, and
what other methodologies were reviewed, prior tec®n of the PHABSIM River2D approach.

Dennis Rondor f

Comment 1. In the cover letter inviting my comments you offiéte “save you time and
frustration, please note that we are not requestimgments with regards to the format of the
report”. The letter further states “inclusion dDecussion section was not deemed warranted”.
The authors do engage in limited discussion irréiselts section. However, | believe the failure
to include a discussion section is a major faitighis report. | tried to follow your direction to
the reviewers, but in this case the constrainferimat you have imposed determine the content
of the report. Therefore, | have some respongitak a reviewer to address this shortcoming in
the content. A compelling reason for a discusgdristed in the letter, the report provides
additional scientific information to the U.S. Fighd Wildlife Service (USFWS) to implement
revised flow regimes. Revising flow regimes isi@portant action with consequences. The
authors are not the end users of this informaterabse others in the USFWS, other agencies, or
the public may use this information. | believe h®FWS has some responsibility to the public
(yes, even those who might have an adversariatipo)ito discuss the strengths and
weaknesses of the information so that the userthenhé is the USFWS staff or the public, has a
way of evaluating the information. Putting thenéiscientific” in front of information in the
cover letter does not give it the good housekeep@a of approval. Avoiding an honest and
well-balanced discussion could lead others to msstthis valuable contribution and it surely
puts others at a disadvantage if they want to husenformation.
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Response: We have recently changed the format of our regorgeparate out the methods from
the results and to add a Discussion section. T&oaiskion section discusses the strengths and
weaknesses of the information and thus providdsoaest and well-balanced discussion of the

information.

Comment 2: This report would benefit from a conceptual modetahematic showing how the
different empirical data and modeling outputsdige¢ther. See comment on P 5, Pr 2.
Furthermore, the report would benefit from a coa@gplanation of why some data was
collected and how it fits into the conceptual modebr example, see comments on P 17, Pr 2, L
1, concerning the biological validation data cdilec section.

Response: We have added a conceptual model showing how iffexeht empirical data and
modeling outputs fit together (new Figure 1) in th#oduction. Additional material has been
added to the introduction to provide a concise axation of why data was collected and how it
fits into the conceptual model.

Comment 3. The authors used several gear types to colleatdteeand this is a widely

accepted and necessary methodology. For exampkD&P, Marsh-McBirney, and Price AA
were used to collect water velocities. Becaudbd®technical nature of this report, | believe it
would be useful to document the precision and ayuof various gear used in an Appendix
table. For an example, see P 29, Pr 2, L 3 wiherauthors give reference to some undefined
“amount of variation in the ADCP velocity measurertsg. Another example is the use of GPS
and total stations and the performance of thogeuim&nts can vary widely depending on year of
manufacture and model specifications.

Response: We have added a table to the report, rather thappandix, with the manufacturer’s
given precision and accuracy of the instrumentsl us¢his study, since the table was relatively
small, and thus seemed to fit better within theorepFor most of the instruments, information
was only available on either their precision orumacy, but not both. The reference cited by the
commenter refers not to the accuracy or precisfahedADCP, but to the range of natural
velocity variation at any given location. The &bives accuracy and precision data for the
ADCP, Marsh-McBirney, Price AA, GPS and total siati

Comment 4. The study lacks a clear presentation on the piedicf spawning sites and the
two possible outcomes 1) the prediction of reddsrelspawning did not occur, and 2) the
prediction that redds would not be at a locatiaut,ib fact they were observed. See P 17, Pr5 L
3. This report would benefit from a clear preseataof the redd location predictions from two
perspectives. The first is to describe the erfmoonmission, the case where predicted use is
high, but a portion of redd locations predicteth&we redds had none (error of commission). Is
this error because the model failed or is this bsedhe area is only partially seeded with
spawning adults. Does this vary by reach, for gdarmm low flow years might the fish spawn in
lower reaches where more flow is present. Thergkespect is to describe the error of
omission, the case where you found redds, but wooldave predicted redds to be likely to be
present. | do appreciate that some studies, sit lhesie in the northwest predict large areas of
WUA for spawning that is seldom if ever observetidwe redds.
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Response: The figures in Appendix J clearly show both thedmton of redds where spawning
did not occur and the prediction that redds woultlbe at a location when they were observed
there. The hypothesis tested (that the compoumalslity predicted by the River2D model is
higher at locations where redds were present véosasions where redds were absent)
addresses both errors of commission and errorsiedson. If there were a large percentage of
locations with high suitability but no redds, thgbthesis would tend to fail because it would be
unlikely that the locations with redds would havieigher suitability than the unoccupied
locations. Conversely if there were a large petaggn of locations with low suitability but with
redds, the hypothesis would tend to fail becaus®itld be unlikely that the locations without
redds would have a lower suitability than the odedpocations. In addition, the report
explicitly addresses the error of omission, disouss/hy some of the redd locations had a
combined predicted suitability of zero — in mostes this was because the model incorrectly
predicted the substrate at the redd location. I@tetion of redds relative to combined suitability
is best viewed on a probabilistic basis. AreafWwigh suitability will have a high probability of
having redds present, while areas with low suitigbaill have a low probability of having redds
present. Considered on this basis, it would narberror of commission to have areas with a
high suitability but no redds, as long as the paiage of these areas is less than the percentage
of areas with high suitability and with redds. #®wn in Figures 18, 20 and 22, there were
relatively few unoccupied locations which had ahhpgedicted suitability. Since we have
concluded that there is not an error of commissionsideration of causes of such an error
(model error, partial seeding) or variation by reacimmaterial.

Comment 5: The report would benefit from a discussion of thguits relative to the methods
the authors used and those used by others doinigusstudies. In particular, the use of the
logistic regression is of interest to this reviewwad has been used by others recently. For
example, McHugh and Budy (2004) created logistgression based habitat suitability models.
This discussion should take place to tell the uséthis research product how it relates to other
investigations. In fact, some of the questiony ttaése on the reach specificity of models seems
applicable to this study and should be discussed.

Response: We have moved the discussion on logistic regredsidine discussion section and
expanded it to include discussion of additionatiis, including the one cited by the commenter,
that used logistic regression to develop habitaaility criteria. The information in McHugh

and Budy (2004) on the reach specificity of modelgports the application of the habitat
suitability criteria developed for this study, stihey were developed using data from the reach
being studied.

Comment 6: The report uses and misuses footnotes. Valuafdeniation that could simply be
written in a complete sentence and placed in tkieigenstead placed in footnotes. Then long
lists of site names are placed in the key positiotopic sentence when they could be placed in a
footnote (e.g., P 29, Pr 3, L 1). Furthermoretriotes are used to discuss selected anomalies
instead of a discussion section.
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Response: Our intention was to put material into footnoteattivould interrupt the flow of the
text. We have reviewed the footnotes and the nahtbat the commenter suggested should be
in footnotes and have concluded that the footnatelstext are appropriate to maintain the train
of thought. We feel it would be too confusing dedgthy to arrange the text noted by the
commenter as a footnote. These footnotes haveussehconsistently for numerous reports and
this is the first time that we have received cistic for their use.

Comment 7. This study would really benefit from a sensitivégalysis. In such an analysis,
you might vary an input or measure by 10%, a geaiSE, or SD whichever is reasonable
considering the measure. You would then have semagéve measure of what data sources your
predictions are most sensitive to using these nastho

Response: A sensitivity analysis is outside of the scopehas$ report. It is well established that
flow-habitat relationships are most sensitive @ ltlbitat suitability criteria.

SPECIFIC COMMENTS
METHODS
STUDY SEGMENT SELECTION

William Miller

Comment 1. What about geomorphic reaches? Slope differentsfe 2)

Response: The spawning portion of the Yuba River only has gaemorphic reach, consisting
of an alluvial channel, and has a relatively uniisiope.

Comment 2: High flows form channels and habitat. Do high ftodecrease? (Page 2)

Response: We conclude that average flows are most relevadétermining study segments,
since the main purpose of breaking a river intalgtsegments is to be able to calculate habitat
for reaches, where each segment has a relativétyromflow. For the 98 percentile daily
average flows, the flow (7390 cfs) at the Marysvidlge (USGS gage #11421000) is 18%
higher than the flow (6270 cfs) at the Smartvillmyg (USGS gage # 11418000). Thus, even
based on high flows, we would break up the YubaRirto two segments (above and below
Daguerre Dam).

Dennis Rondorf

Comment 1. Near the beginning of the Methods the definitionsige of terminology is
important. In this report it is somewhat incorsigtnear the beginning. Under the heading of
Methods is a subtitle “Study Reach Selection” drelfirst sentence uses study “segments”, are
reaches and segments the same thing? In the seentahce the term study area is used. On
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page 4 study sites is used repeatedly. Perhapg bwre explicit early in the methods with a
definition of terminology would be helpful to theader. (Page 2, Paragraph 2 and Page 4,
Paragraph 1, Line 5)

Response: We have corrected the subtitle to read “Study Segi8election”. Additional
changes to the text were made to clarify the t¢reech” and “segment” and the study sites
described on page 4 are referenced relative towbestudy segments.

TRANSECT PLACEMENT (STUDY SITE SETUP)

William Miller

Comment 1. What is accuracy? (Page 5)

Response: The accuracy of the Corps of Engineers photogramynaetd hydro-acoustic
mapping data was 1.0 foot horizontally and 0.1 faatically.

Dennis Rondorf

Comment 1. “PHABSIM to provide water surface elevations asrgput”. This reviewer
understood immediately where you were going with itfput, but other readers may not. Prior
to this point in the text a conceptual model oresuhtic should be provided to describe the flow
of modeled and empirical information, where it &&d, and how it is related to the end product.
The authors may argue that this report is writtarafsmall group of informed readers that will
not need that roadmap. However, there are peseyesal different routes the authors could
have taken to obtain the final product and | béigwforming the reader early in the report will
lead to greater appreciation and understandingilatée report. The current presentation begs
the question, where will they go next?? (Pageabadraph 2)

Response: See our response to Dennis Rondorf's general comnen

Comment 2: “by the U.S. Army Corps of Engineers using photogreetry and hydro-acoustic
mapping. This incorporated data allowed greateneefent of the bed topography for each study
site.” While the Corps of Engineers are the preemi surveyors, sometimes the goal of their
surveys is different from flow modeling and thosiedences are reflected in the data (localized
bench marks, wide transect spacing,etc.). Theoasighould provide meta data on these survey
data sets because the methods for collection atessare not described herein. Furthermore,
my concerns seem justified when later in the replbi$ survey data was associated with a
problem. (Page 5, Paragraph 3, Line 6)

Response: The commenter is correct that the Corp of Enginelats had wide transect spacing.
As a result, we primarily used it to supplement data, and to develop the bed topography
upstream of the study sites to improve the accuohtlye flow distribution at the upstream end
of the sites. We concluded that the wide transpating was sufficient to use the data for these
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purposes, since we were not exclusively using thgp€of Engineers data to develop the bed
topography within the area where we simulated aabiThe Corp of Engineers did not use
localized benchmarks, as described below. In feetused the Corp of Engineers’ benchmarks
to establish the northings, eastings and vertiealagions of our benchmarks.

FEATHER RIVER CONTROL SURVEY
Purpose

The purpose of the control project is to estaldisbrdinates and elevations for
photogrammetric and hydrographic mapping. 107 manirstations and
photogrammetric targets were found and/or set iaraa from south of
Marysville to north of Oroville and parts of Browkslley, California,

covering thirteen 7.5 minute quadrangles. See fay@p in monument
sketches and description section.

Monumentation

Monumentation consisted of found stations as phétisn the NGS Data
Sheets, found US Corps of Engineers monuments al@ngeather River,
found Cal Trans, Department of Water ResourcesfafRES monuments
and newly set monuments and targets. These ardalsebn References and
Station description sections.

Survey

The survey was designed incorporating good GPSeajeaaetwork criteria
and the use of the GEOID96 geoid model. Areas dotical constraints and
leveling were selected to take advantage of prgperd modeling. Vector
observations were designed so that all adjacetbssavere directly observed
together using short baselines and ionosphericsibegions and tying into
several HPGN stations throughout the network. Tmeey was conducted
over a three-week period in June 1999 and considtdital leveling at key
locations throughout the project and Fast Stati& @GBservations on all new
monuments and reference monuments. The Wild/Le&2082 level was
used for the digital leveling and 4 Trimble 4000 8&al frequency GPS
receivers were used for the GPS observations.

To minimize setup errors 2 meter fixed height farcenter antenna tripod
poles were used. The leveling was tied into séW&S published
benchmarks and several USCE benchmarks as welhas €al Trans, DWR
and AYRES stations. The GPS network consisted ef 880 baseline vectors
and was tied to several California High Precisiao@etic Network (HPGN)
and Densification (HPGN-D) stations. Copies ofdiabtes are found in the
Field Notes Section.
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Data Processing & Adjustments

Data processing and adjustments were conductecbiparts. The digital
leveling was edited and checked against field netesrded along with the
digital data, reduced with the STAR*LEV NA3000 pram and adjusted with
the STAR*LEV least squares adjustment program Inglgiublished

elevations from NGS and/or other sources. A coaplene way leveling runs
were processed as checks on existing elevationaghali@r for GPS vertical
checks. The vertical adjustment with standard en®mcluded in the
Adjustment Results section. The GPS network caessist post processing the
data using Trimble’'s GPSurvey and adjusted usimgpiet Plus. The vector
results were all ionospheric error free and revidaed/or reprocessed for
high quality solutions. These were incorporated the least squares
adjustment using vector standard errors as inigator weighting. A Standard
error for station occupations was estimated at®féét for 04/08/02 centering
and 0.01 feet for H.I. The least squares adjustnvastrun both in a

minimally constrained adjustment (holding only quent fixed) and fully
constrained, adjusting all observations includimg &PS observed vectors and
the Geoid96 modelled values for each point. Thiy tdnstrained adjustment
was run iteratively adding horizontal and verticahstraints and analyzing the
results between adjustments. The final adjustmastnwn based on the best fit
of horizontal and vertical constraints, i.e. acedptontrol point values, and
the adjusted observations yielding a high precisienvork based on high
confidence observation solutions and good netwagrity.

Adjustment Results

The minimally constrained adjustment was of higécggion with horizontal
standard errors at 0.03 feet and an average pea$i0.34 PPM at 95%
confidence, indicating the observations and thevoek itself was of good
guality and strong integrity. The constrained amijsnt runs indicated
possible problems with some of the control stati@specially in the vertical
components. A constrained adjustment was run rdirfgpthe elevations
determined from USCE stations and not holding thi@liphed GPS derived
elevation of station PASS. This adjustment prodigtatistics that indicated a
good fit between the observations and the consggn025feet horizontal and
0.10 feet in orthometric heights (NGVD29 elevatipats95% confidence.
However, the resulting GPS derived elevations eerse points leveled from
the USCE stations differed from 0.2 to 0.6 feetrfrie leveling produced
elevations. Another adjustment was run still nddhng the elevations
determined from USCE stations but holding the GB8/dd elevation on
station PASS. This adjustment produced acceptédhelard errors of 0.027
feet in latitude, 0.023 feet in longitude and Ofd&t in orthometric heights,
again all at 95% confidence. Moreover the adjustrheiding the elevation on
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PASS yielded results more consistent with elevataetermined from USCE
stations (which were still not held). The final astiment then is a fully
constrained adjustment holding all NGS publishe&@Erived horizontal
values and all NGS published elevations, includivegGPS derived elevation
for PASS, with an average precision over 5643 jptssines of 0.387 PPM.

HYDRAULIC AND STRUCTURAL DATA COLLECTION

William Miller

Comment 1. How collected? Total station? GPS? (Page 6)

Response: The equipment and methods used for collecting gtetbpography data between the
transects are already presented on pages 7-8& data was collected with a total station.

Comment 2. Accuracy? (Page 6)

Response: See response to William Miller's general questidrand 5.

Comment 3. Need error reported. (Page 8)

Response: See response to William Miller's general questidrand 5.

Comment 4. Does this mean that the control section was doeast? (Page 10, Paragraph 3)
Response: Yes, a highest low point in the thalweg downstredriine bottom transect that is
higher than the bottom transect thalweg will seasehe control (stage of zero flow). We have

rewritten this paragraph to make it more undersibied

Dennis Rondor f

Comment 1. “substrate and cover” The calculation of bed rowegs is one of only a few
inputs to the 2D model and warrants a sentencea fattnote. Furthermore, footnotes in this
report are used as a substitute for well-craftedesees placed in the appropriate order in a
paragraph (i.e., the style is footnote happy). éP&gParagraph 2, Line 8)

Response: See our response to Dennis Rondorf's general corménen

Comment 2. “All substrate and cover data on the transects @ssessed visually” Proposed
text: “using the classification schemes describadbles 2 and 3”. (Page 7, Paragraph 1, Line
7)

Response: On page 6, we have already included the followixyganation of the use of these
classification schemes: “The data collected airtfiew and outflow transects included: 1)
WSELs, measured to the nearest .01 foot at a mmimitthree significantly different stream
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discharges using standard surveying techniquee(gittial leveling); 2) wetted streambed
elevations determined by subtracting the measuepthdrom the surveyed WSEL at a
measured flow; 3) dry ground elevations to poitsva bankfull discharge surveyed to the
nearest 0.1 foot; 4) mean water column velocitieasared at a mid-to-high-range flow at the
points where bed elevations were taken; and 5)tsatbsand cover classification at these same
locations (Tables 2 and 3) and also where dry gi@levations were surveyedVe do not feel

it is necessary to repeat this explanation onalewing page.

Comment 3. “depths from the ADCP” recommend reporting thereated or manufacturers
specified precision/accuracy for depth from the ADReport specs from ADCP along with
specs from total station. (Page 8, Paragraph ¥ 1@)

Response: See response to Dennis Rondorf’'s general comment 3.

Comment 4. “The stage zero flow”, “determining, using”, “higstdow point”, “highest low

point”, “downstream of the bottom transect”: mayime wrong, but read this paragraph twice,
and real fast to a colleague down the hall and\deg the response is. Perhaps this text could be
rewritten to read more clearly. (Page 10, Pardg®&p

Response: We have rewritten that paragraph to make it mogetstandable.

HABITAT SUITABILITY CRITERIA (HSC) DATA COLLECTION

William Miller

Comment 1. Accuracy? 1 mor1cm? (Page 16)

Response: The rated horizontal accuracy of the GPS unit seduo mark redd locations was 3
to 7 meters.

Dennis Rondorf

Comment 1. “redd construction in all three years”. Is the rm@nof redds in each reach for the
study period reported in this report? If so tléerss an appropriate location to cite in text.
(Page 11, Paragraph 3, Line 16)

Response: The report already provides the number of redasach reach for the study period
for the spring-run Chinook salmon and steelheaa Have added this information for the fall-
run Chinook salmon.

Comment 1. “Depth and water velocity were measured over teseavith an ADCP”. The

next paragraph on page 17 starts “All data wereredtinto spreadsheets for analysis”. How
were these water velocity data from ADCP used? &Waater column average used? (Page 16,
Paragraph 2, Line 10)
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Response: We calculated the water column average velocityefwh ensemble and then
calculated the average of these for all of the mibes. We have added this language to the text
to clarify this procedure. The resulting averageen velocity was used to develop the HSC.
The referenced paragraph states that the ADCP seakfor redds in deep water. Given that this
section of the report deals entirely with collegtohepth, velocity and substrate size data for
developing the HSC, it would seem adequately dleatrthe velocity data was collected for this
purpose.

Comment 1. Insert “Habitat” to describe data. (Page 17, Paalgil, Line 1)
Response: We have modified the text as suggested.
BIOLOGICAL VALIDATION DATA COLLECTION

William Miller

Comment 1. Physical validation? (Page 17)

Response: We prefer the term “Biological Validation” sinceetlobjective is to validate that the
model is accurately predicting the suitability loé thabitat for salmonid spawning compared with
what was observed in the study sites. See alscesponse to Dennis Rondorf’s specific
comments 1 and 2 immediately below. Physical aiich of the model is addressed by the
River2D Model Velocity Validation section of thepat.

Comment 2: Did this affect results? (Page 17)
Response: We do not think that this affected the results¢sialmost all of the spring-run
spawning was above Daguerre Dam and we collect#ddical validation data for spring-run

for all of the sites above Daguerre Dam.

Dennis Rondorf

Comment 1. Define “biological validation” in topic sentencelmar than the “recording by
sighting of horizontal locations”. The first semte of the Habitat Suitability Criteria section
describes what the HSC curves are used for. Tine spproach describing how the Biological
Validation data is used should be described foreaeer. Note, the purpose is currently located
atP 17,Pr5,L 1. (Page 17, Paragraph 2, Line 1)

Response: That paragraph has been reorganized and langudgd &ulthe biological validation
section to provide the suggested topic sentencéetter clarify the biological validation
process.

Comment 2. Biovalidation data is undefined at this point irttand should be spelled out.
(Page 17, Paragraph 2, Line 7)
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Response: Language has been added to that paragraph thia¢futarifies what collection of
biovalidation data collection included.

Comment 2: “compound suitability predicted by the River2D mbidat this point the term
“‘compound suitability” is undefined, furthermoréminot sure this is the appropriate location in
the text if you are doing to define and continuege. (Page 17, Paragraph 5, Line 1)
Response: The compound suitability is the product of the tiegiitability, the velocity
suitability, and the substrate suitability. Weé&arovided this definition at the beginning of
that paragraph.

PHABSIM WSEL CALIBRATION

WILLIAM MILLER

Comment 1. Was the ADCP calibrated? (Page 18)
Response: There is no calibration done for ADCPs.

Dennis Rondor f

Comment 1. “This equation was developed from four measuremefiow”. Seems like a
minimal effort compared to others for this proj€étage 20, Footnote 15)

Response: We believe that this was a sufficient number ofvBdo develop the relationship.
Furthermore, the flows from the Goldfields has akeiffect on the flows for the Upper and
Lower Daguerre and Pyramids study sites becauséaldfields flows are much smaller
magnitude than the main channel Yuba River flowgpically, when the Marysville gage flow
is less than the Smartville gage flow, there islow out of the Goldfields.

Comment 2: “We did not regard these slightly low VAF valuespasblematic since

RHABSIM was only used to simulate WSELs and nobegies.” The authors are best able to
judge the statement above. On the other hand, wdra WSELSs used for? (Page 23, Paragraph
3, Line 5)

Response: As stated in the first paragraph of the PHABSIM WW.Sfalibration section:

“By calibrating the upstream and downstream traisseith PHABSIM using the
collected calibration WSELSs, we could then prethet WSELS for these transects
for the various simulation flows that were to bedaled using RIVER2D. We
then calibrated the RIVER2D models using the higkeesulation flow. The
highest simulation WSELSs predicted by PHABSIM foe upstream and
downstream transects could be used for the upstbeamdary condition (in
addition to flow) and the downstream boundary cbodi The PHABSIM
predicted WSEL for the upstream transect at thedsgsimulation flow could
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also be used to ascertain calibration of the RIVER®Bdel at the highest
simulation flow. Once calibration of the RIVER2Dbdel was achieved at the
highest simulation flow, the WSELSs predicted by FB8\M for the downstream
transect for each simulation flow were used aspatifor the downstream
boundary condition when running the RIVER2D modelduction run files for
the simulation flows.”

RIVER2D MODEL CONSTRUCTION

William Miller

Comment 1. Why such a wide error for horizontal accuracy? gé°26)

Response: We conclude that a 1.0 foot horizontal accuracy swdBciently accurate for
purposes of developing the bed topography of a thet is over 100 feet wide (i.e., an error of
less than 1%).

RIVER2D MODEL CALIBRATION

Dennis Rondor f

Comment 1. “In the cases of Hammond......... " Does this agree With9, Pr 3, L1? On page
19 there is reference to six sets of measured WSIeks used, but | only see 5 named on page
19. (Page 27, Paragraph 2, Line 1)

Response: Yes, this agrees with page 19, paragraph 3. lified sets of measured WSELs
were used to develop the stage-discharge relaijpsébr the Hammond site that are an input to
RIVER2D, but only one set of measured WSELs wasd tsealibrate RIVER2D. See our
response to Dennis Rondorf comment 2 for the PHMBBISEL Calibration section. We have
added additional language at the end of the fasagraph in that section to further clarify the
relationship between RIVER2D calibration and PHABSJalibration. The six sets of WSELSs
referred to on page 19 were for Upper Daguerre,drddaguerre, Hallwood and Plantz sites.
As stated on page 19, paragraph 3, first line gtineare only five sets of WSELSs for the
Hammond site.

Comment 2: “As a result, we felt that it would be more accertt calibrate these sites using
the measured WSELSs for the highest flow withinrduiege of simulated flows.” If this is sound
logic half the time, why not use it the other halthe time? This is a good example where a
brief discussion section would give the authorsapeortunity to explain some of the “xxxx”
statements in this report. (Page 27, Paragrapimg,8)

Response:  Our general rule is that it is more accurate tibcae sites using the WSELSs
simulated by PHABSIM at the highest simulation flbecause the RIVER2D model is more
sensitive to the bed roughness multiplier at hidloevs, versus lower flows. However, when we
have concluded, as for these sites, that the stionlaf the WSEL at the upstream transect at the
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highest simulation flow by PHABSIM is inaccurateno longer makes sense to calibrate
RIVER2D using the WSELs simulated by PHABSIM at ktighest simulation flow. In these
cases, we use the fall-back option of calibratifgER2D using the WSELs measured at the
highest flow within the range of simulation flowgVe have added the above to the new
discussion section.

Comment 3. “Accordingly, we conclude the calibration for thdsee sites was acceptable”.
This reviewer thanks the authors for the detaibathdid, and honest explanation of the
calibration process. However, there are many ddtanention elsewhere in this review that |
would rather read about and | think would bettéorim the reader. This section was a torturous
read. (Page 28, Paragraph 2, Line 13)

Response: Although the RIVER2D model calibration process may make the most
interesting read, this step in the modeling procegerhaps one of the most important in
verifying that the end product is reliable. Givbat this particular section is only about a page
and a half long, we have retained it in its enyiret

Comment 4. “Velocity validation is the final step...” This isgood introductory topic
sentence and is the kind of topic sentence thdtldmiat the start of each section to link thig tex
to a conceptual model for the process. (Page @&&gpaph 3, Line 1)

Response: We appreciate this suggestion. Similar introductopic sentences have been added
as needed to the various Methods sections.

RIVER2D MODEL VELOCITY VALIDATION

Dennis Rondorf

Comment 1. “magnitude that fall within the amount of variationthe ADCP velocity
measurements”. | hate to admit this, but the ABCP that | purchased had serial number 5 and
a lot has changed since then. This is an perfeahple of where you should provide some idea
of that amount of variation. Please see also FPB2, L 2 We attribute this to errors in the
ADCP measurements (being too low). (Page 29, Papad?, Line 3)

Response: See response to Dennis Rondorf’'s general comment 3.

Comment 2. “For U.C. Sierra ...... " The location in the text wdwuggest this is a topic
sentence, but this can not be English we are dgulith here, right? First, this is a rather poor
topic sentence. Second, of all the informatiort tha authors place in footnotes that should
simply be in the text in a complete sentence,ittimation should be removed from the text
and placed in a footnote. (Page 29, Paragraphm@, 1)
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Response: We have rearranged this sentence to make it a readable topic sentence. We
have not placed the list of deep beds where RIVEB2E or under-predicted the velocities on
one or both side of the channel in a footnote. baleve this information is necessary to
understanding the paragraph and would create assixely large footnote.

Comment 3: Some of theses simulated velocities are over addruoy a large measure. (Page
31, Paragraph 2)

Response: In this paragraph we specifically describe the that RIVER2D over-predicted the
simulated velocities for these deep beds. Hamnaeeg bed D, Lower Daguerre deep beds A
and M, and Pyramids deep bed C each show a srealkdrere the simulated velocities were
under-predicted, but the vast majority of thesepdss runs were over-predicted.

RIVER2D MODEL SIMULATION FLOW RUNS

Dennis Rondor f

Comment 1. Appendix G. the Timbuctoo site: What is the medgrarthat causes the Net Q
<0.01% at 600 cfs when other flows of that magrethdve Net Q >1%. (Page 31, Paragraph 4,
Line 5)

Response: For a number of flows higher than 600 cfs, thengeaps to have been an eddy that
set up on the far left side (looking downstreamihef wetted channel next to the downstream
boundary that likely had to do with a somewhat bighed elevation in that area. By 600 cfs, the
location of the eddy was nearly dry and the eddidimost completed dissipated. The net Q,
which had previously been negative due to the apsirflow at the boundary caused by the
eddy, appears to have been in transition towarms#ipe net Q that for the successive lower
flows exceeded 1%. By 500 cfs, the eddy was catelyglgone and the net Q had become
decidedly positive, with a net Q exceeding 1%. dr’'t have a definite explanation for the
positive net Q that developed at the lowest fldwa,it appears that at 600 cfs, the slight
remaining eddy countering the trend toward the gsige positive net Q resulted in a very low
net Q for that run.

HABITAT SUITABILITY CRITERIA (HSC) DEVELOPMENT

William Miller

Comment 1. HSI does not match biological use. Literature pavening would refute HSI.
(Page 42)

Response: See response to William Miller's General Comment 8.
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Dennis Rondorf

Comment 1. “where Exp is the exponential function....” There@sdiagnostic information for
the logistic regression and this seems an appttedoaation to discuss fit, etc. (Page 33,
Paragraph 2, Line 6)

Response: We have added McFadden’s Rho-squared values t@ Baiol give a quantitative
assessment of the fit of the logistic regressibhe fit of the logistic regression can also be
assessed qualitatively by comparing the HSI tootteaipied and unoccupied frequency

distributions in Figures 8 to 13. The text alreawludes the following discussion of the fit:

" In general, the criteria track the occupied dat#,drop off slower than the
occupied data due to the frequency of the unocdugega also dropping over the
same range of depths and velocities.”

BIOLOGICAL VALIDATION

Dennis Rondorf

Comment 1. “We ran the RIVER2D.....". What was the length oé time period from the
start of the spawning season to redd locationhdperthis could be presented in a small table in
text. (Page 37, Paragraph 4, Line 5)
Response: The time periods have been added to the text snptiagraph.
HABITAT SIMULATION

Dennis Rondorf

Comment 1. The acronym WUA is undefined in the document & fguint | believe. (Page 45,
Paragraph 2, Line 4

Response: We have defined the acronym WUA where it is firsédi in the report (in the second
paragraph of the introduction).

Comment 2. “we used the fall-run Chinook salmon multipliershese we didn’'t do a synoptic
survey to count spring-run Chinook salmon redd$éentire river.” This is an explanation as
to why, but is this justified? (Page 46, Paragraphine 1)

Response: We feel that this is justified because it is thestbmethod we have available to

extrapolate spring-run spawning habitat to therentiver. Further, the choice of multipliers

does not affect the relative amount of habitatregt fhow versus another flow, and thus would not
affect flow-related decisions that might be madthhe flow-habitat relationships.
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RESULTS
BIOLOGICAL VALIDATION

Dennis Rondorf

Comment 1. “significantly higher for locations with redds (med = 0.23, n = 146)....". if
locations without redds were sampled, why did yeate an unbalanced sample size by using 8
X as many locations or 1,200 sites for locationtheut redds. | understand the comparison and
have no problem with that, just that the authoestad 8 times as many unused sites. Is that
driving the high significance level. (Page 46, Baaph 5 Line 2)

Response: We felt that an unbalanced sample size was requiemhuse the unoccupied
locations had a much greater range of depths, NMel®cand substrates than the occupied
locations. Thus, we needed 200 unoccupied locajpen site to adequately capture the variation
in unoccupied depths, velocities and substrates.gel a general idea whether an unbalanced
sample size affected the results, we repeated tenMVhitney U test with only the first 146
unoccupied locations — this still resulted in agbae of less than 0.000001. Thus, we conclude
that the unbalanced sample size did not drive itjie $ignificance level.

Comment 2: “The 2-D model predicted that 23 of the 146 (16%gd locations had a combined
suitability of zero.” See general comments aboatetion of redd locations and errors of
commission and errors of omission. (Page 47, Papagl, Line 2)

Response:  See response to Dennis Rondorf General Commemhi&. is a specific example of
where we evaluated errors of omission.

HABITAT SIMULATION

Dennis Rondor f

Comment 1. The Appendices in this report are a bit of a juriigeause they are not adequately
labeled according to which appendix an individuatgis located in. Furthermore, the titles are
at best cryptic and the style is inconsistent. 3ty is inconsistent because sometimes the titles
are at the bottom of figures, and sometimes atape(Page 51, Paragraph 1, Line 2)

Response: We have added headers at the top of each page apgiendices that provide the
appendix letter. This should eliminate any cordusabout which appendix the reader is looking
at. We are confused by your comment that the styileconsistent because sometimes the titles
are at the bottom of the figures, and sometiméiseatop. A review of the figures in all of the
appendices found the figure titles to be locateti@top of each figure in all cases.
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Comment 2: This is a general comment about how the importsults are presented in this
paragraph. | recommend a summary figure to shewp#ak WUA flow levels and the spawning
period from this study for each species on oneréigurhis summary figure would depict all of
the results described in this paragraph. (Pagambhgraph 1)

Response: We disagree with this suggestion since we woulfeptéat the results for each
species be considered on an individual basis, givainspring and fall-run Chinook salmon and
steelhead/rainbow trout spawn during different tmeeods. We also feel that keeping the
results for each species separate will make faeeasrutiny of each WUA curve compared with
trying to discern between co-mingled curves. Iditoh, because there are marked differences
in the WUA peaks between the spring and fall-rum@bk salmon and steelhead/rainbow trout
(ranging from 174,650 ftfor the steelhead/rainbow trout to 920,84dffir fall-run Chinook
salmon) the scale required to accommodate theuallZhinook salmon WUA curve would
significantly affect the shapes of the spring-runir@ok salmon and, particularly, the
steelhead/rainbow trout curves, considerably ffetig them.

EVALUATION OF ALTERNATIVE SUBSTRATE DATA COLLECTION METHODS
BIOLOGICAL VALIDATION

Dennis Rondor f

Comment 1. “verses the alternative substrate (polygon) datdere the authors define in an
exemplary manner the two substrate data collectiethods in the topic sentence and | still
have a comment. In this case, why not just defieresecond method as the polygon method.
Inasmuch as the standard method is equally vagudd that be defined as the transect method?
Just trying to keep things simple and descriptoretlie reader. (Page 51, Paragraph 2, Line 2).

Response: We have provided language in the Evaluation of rAliéive Substrate Data
Collection Methods methods section referencingstaeadard method as that described in the
Hydraulic and Structural Habitat Data Collectiorctsm. We have also changed all references
in the report for the “alternative polygon” to “pglon” to simplify the text for the reader. We
believe that use of “standard” and “polygon” as dlescriptive terms for the two methods is
adequately clear for the reader.

APPENDIX F

Dennis Rondor f

Comment 1. Placing a header of “Appendix F continued” on e of pages would help the
reader know where they are in numerous pages oéAgipes. (Page 104, Appendix F)

Response: See our response to your Habitat Simulation comrent
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PG& E Comments

General Comments
PG&E 1. References to “Daguerra Dam” need to changed to §parre Point Dam.”

Response: As shown below, the USGS quad map shows the sgelrDaguerra Point Dam.
However, our research indicates that the corredltisg is Daguerre Point Dam (Gilbert 1917,
Sumner and Smith 1939, Hagwood 1981), and thagpkbting on the USGS quad map is
incorrect. In contrast, the oldest record thatceeld find (Price and Nurse 1896) uses the
spelling Daguerra PointWe have submitted a request to the U.S. Board mgfaphic Names
to correct the spelling of Daguerre Point and DaguBoint Dam. Throughout the report we
have changed Daguerra Dam to Daguerre Point Datineoassumption that the U.S. Board on
Geographic Names will approve these corrections.

R o A ‘-_?*-.
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PG&E 2. As discussed in the comments below, this repodsggnificant revisions in order to
provide a more objective and verifiable assessraeobnditions in the Lower Yuba River. The
habitat suitability criteria presented in the repoespecially those for steelhead, appear to be
significantly influenced by a very small numbepoflying observations. Perhaps as a result,
many of the habitat predictions appear to have arporrelation with spawning sites. We
recommend that the report and the accompanyinglatioas be revised as suggested below and
re-circulated for stakeholder review.

Response: As discussed in our responses to PG&E’s comme [3elow, we have made

some additions to the report. We believe thatéipert provides an objective and verifiable
assessment of conditions in the Lower Yuba RiWe have added an analysis to the report that
shows that the steelhead depth habitat suitalsilitgria are not significantly influenced by a
small number of outlying observations. Our anagtiows that the habitat predictions have a
good correlation with spawning sites. The low comeld suitability index for steelhead/rainbow
trout shows that there is little optimal spawniradpttat present at existing flows. We have made
some additions to the report. Accordingly, we &@adi that recirculation of the report for
stakeholder review is not necessapyior to this report being signed, FWS provided an
opportunity for technical representatives of YWQ#dather interested parties to discuss these
responses.



I ntroduction

PG&E 3. General. The introduction needs to address the overall cardad background of

the Lower Yuba River. For example, why did USFWS@aiFed decide to repeat instream flow
studies for salmon on the lower Yuba River? Pleiseuss the Lower Yuba River instream flow
study that CDFG conducted in collaboration withextistakeholders (Beak 1989). It is important
to present the current study in context, since §&8B9) has been used in the development of
the Yuba River Accord flow schedules. The intradoatvould also be improved by addressing
other questions, e.g., what involvement did otkekeholders have in selecting study sites and
collecting data for the USFWS study? What effettthie flood event of January 1, 2006 have on
the sites modeled in this report, and how doesdtfiect the conclusions in the report, given the
focus on specific sites rather than a represengasi@mpling of habitat?

Response: The introduction addresses the overall contextautkground of the Yuba River.
We recognize that Beak’s (1989) study reflectedstaedard practices for instream flow studies
in the 1980’s. However, the techniques for perfognnstream flow studies have been
significantly refined since the 1980’s to incre#ise accuracy of habitat predictions and reflect
the hydraulic complexities of river channels. &rcular, USFW$decided to conduct instream
flow studies for salmon on the lower Yuba River g¥hutilize the improved practices for
conducting instream flow studies to develop halstatability criteria and hydraulic modeling of
available habitat. The specific procedures usetigistudy that were not used in the Beak
(1989) study include: 1) the use of Type Il cidewnith application of a technique to correct for
availability (Guay et al. 1991); 2) collection dcdlhitat use data with equal sampling of different
mesohabitat types to address habitat availabitity(@ossibly) at a high enough flow so that fish
can select their preferred habitat characterisBr#he application of a procedure to adjust
spawning depth habitat utilization curves for aafaility (Gard 1998); 4) the use of a two-
dimensional hydraulic and habitat model, insteaBldABSIM; and 5) placement of sites for
modeling spawning only in heavy spawning-use dre@ike above discussion of the Beak
(1989) study has been incorporated into the exeesgtimmary for this report. Other
stakeholders were not involved in selecting stuthssand collecting data for the USFWS study,
with the exception of Bill Mitchell of Jones andb&és, who participated in collecting fall-run
Chinook salmon HSI data on November 13, 2001. Heweresentations were made to the
stakeholders in the Lower Yuba River Biological fieical Team on the selected study sites and
data collection for the USFWS study. We have addatkrial to the discussion regarding the
effect of the January 1, 2006 flood event on théarRiver channel and how this affects the
conclusions in the report. We conclude that thensng sites are a representative sampling of
high-use spawning habitat in the Yuba River.

PG&E 4. Page 2, last paragraph. We believe that the authors may be misinterpretieg
citations presented in support of logistic regressapproach to develop HSC. Please expand
this discussion to include the specific quotes ftbese citations that the authors believe support
their position. Also, please expand the paragrapsented on pages 2 and 4 to discuss other
more commonly used techniques for HSC developarght;omparisons that have been done of
different approaches to developing HSC, such asATP01). Since HSC are fundamental

! CalFed was not involved in the decision to condurcinstream flow study on the Yuba River.
2This is one way to address factors, such as peiifitgand upwelling, other than depth,
velocity and substrate, which control the distnbatof spawning (Gallagher and Gard 1999).
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drivers of a habitat flow model, a more extensind balanced discussion of differences between
the logistic regression approach to HSC developraedtother more commonly used techniques
is needed.

Response: We believe that the report correctly interpretsdiations presented in support of
logistic regression approach to develop HSC. Hawnewe deleted one reference (Rubin et al.
1991) because it discusses a similar method tstiogegression using density instead of
presence-absence. We also rewrote the sentegoestion to make it more general. This
paragraph of the introduction already containsrarsary of one citation (Guay et al. 2000)
regarding the use of logistic regression to devél§&. We have added a specific quote from
the most recent of the references (McHugh and B@f¢). The text on pages 2 and 4 already
includes the most commonly used technique for H&@Ikbpment (criteria developed only from
use data). The other previously common methoweéldping HSC (preference ratios of use
divided by availability) is referenced in the HS@vdlopment portion of the methods section,
and thus does not need to be repeated on pages® aks noted in TRPA (2001), the use of
preference ratios is no longer recommended begae$erence ratio HSC consistently do not
transfer to the river from which they came. TRRA{1) examined the three above HSC
methods, plus a density method. The density mathodt commonly used, and is not
appropriate for spawning HSC because spawning H8&dab not have a density associated with
them (every occupied data point consists of ond)ree have not included TRPA (2001) in
this section because the references already inclomarisons of different approaches to HSC.
For example Guay et al. (2000) compares logisticagsion to preference ratio HSC. Since
there are sufficient comparisons of different ajpples to HSC in the scientific literature, we
believe that it is not necessary to cite non-pegrewed gray literature (i.e. TRPA (2001)).
Additionally, we note that TRPA (2001) suggest titir use criteria are biased towards low
velocities due to availability, and found littleffidgrence between the HSC produced by the other
three methods used. Both of these conclusionsargistent with the text on pages 2 and 4. We
believe that the discussion of HSC on pages 2 anddlanced and sufficiently extensive. We
also note that there is additional discussion gislic regression versus use HSC in the
discussion section of the report.

Methods

PG&E 5. Page4, last paragraph. The statement is made that “The 2-D model avoiddlpms
of transect placement, since data is collectedannify across the entire site.” However, the
report provides no data or graphics to show theatamn or density of field data points collected
at each site. Please provide an appendix with ghi@for each site noting the location of field
data points (not the computational mesh) used jagtifor the 2-D model.

Response: The report currently includes data on the dendifyetd data points collected at each
site (Table 7). In addition, we have added an agpeshowing the location of field data points
used as input for the 2-D model (new Appendix B).

PG&E 6. Page 7, second paragraph. Please provide more detail on the selection ofstney
sites, such as what proportion of the populatiosgdwning salmon used the sites, and how
representative was the habitat at the selected sit¢he rest of the lower Yuba River. Please




explain why you believe modeling only sites witiivacspawning under current hydrology
provides a valid extrapolation of conditions unadtered flows, without having to model other
representative habitats as was done by Beak (1989).

Response: The habitat simulation portion of the results secturrently gives information on

the proportion of the population of spawning salmsmg the sites. Specifically, the ratios of
total redds in the segment to the number of reddlse modeling sites is the inverse of the
proportion of the population of spawning salmomgdhe sites. Thus, 45 percent (1/2.2) of
spawning fall-run above Daguerre and 42 perce@t3I) of spawning fall-run below Daguerre
used the study sites. We believe that the spawgiteg are a representative sampling of high-use
spawning habitat in the Yuba River, based on theber of sites and the proportion of the
population using the study sites. Only high-useaspng areas are relevant for evaluating
spawning habitat, based on the conceptual modehgivthe introduction. Specifically, redd
superimposition would be expected to almost exekigioccur in high-use spawning areas.
Spawning would not be expected to occur at higlughalensities in other portions of the Yuba
River, due to factors independent of flow suchaas gravel permeability or upwelling, to result

in redd superimposition, and thus habitat doesieetl to be assessed in such areas. Support for
this is given by Gallagher and Gard (1999), whantbthat high spawning use occurred in the
same areas over a range of flows.

PG&E 7. Page 20, 2nd paragraph, page 22 last paragraph. These paragraphs describe
measurements of spring-run Chinook redds primanillate September 2002, but no detail is
provided to explain how these sites were determiodx spring-run and not early-arriving fall-
run Chinook, which are abundant in the Yuba RimeAuigust and September. The Yuba River is
thought by NMFES to be significantly influenced lsafher River Hatchery spring run, which
have been excluded from the ESU (NMFS 2005). Airecenment by Alice Low of CDFG
regarding spring-run recovery planning pointed that “A genetically distinct spring-run
population has not been identified to date in thedr Yuba River, using microsatellite
methodology.” Given the uncertainty surrounding tfaure of Chinook salmon spawning in the
lower Yuba River in September, information needsetprovided regarding how spring-run
Chinook were identified before the HSC presentddigireport as representing spring-run can
be accepted as such.

Response: It is the long-standing and current practice in {€drValley spawning HSI data
collection to assume that any redds constructeithgltihe month of September (i.e. prior to
October 1) are spring-run and that any redds coctstl between October 1 and December 31
are fall-run (Vogel and Marine 1991). We haveduléd this practice for this study.

PG&E 8. Pages 20, 21, and 22, Habitat Suitability Criteria (HSC) Development. The

procedure described for HSC development allows feery few observations of use and
availability to drive the HSC. This is most evidenthe distorted steelhead spawning depth HSC
illustrated in Figure 16 on page 45. This HSC swgggé¢hat the optimum suitability is at depth is
15.1-16.9 feet, despite the fact that only fiie Were observed spawning in such very deep
water. The vast majority of the steelhead spawniag observed at depths less than four feet,
which is given a suitability less than 0.4. Thistdition no doubt contributes to the
extraordinarily poor relationship between steelheadd locations and predicted suitability
demonstrated in the site graphics presented in Agipel. Distortion of HSC by outliers in the
data distribution is also apparent to a lesser dagim the other HSC presented in this report.
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One possible way to deal with this issue wouldobedopt the approach used by the USFWS in
Hampton (1988) to eliminate the influence of outli@ the distribution. Hampton (1988) noted
that when both the use and availability simultarstpenter the limits of their distribution, there
is a danger of misrepresenting actual preferen@eavoid this problem he applied
nonparametric tolerance limits to each frequengtribution which included 90% of the use
observations at a 90% confidence level. Such anstiaient would likely bring the HSC
presented in this report into a more believablegan

Response: We have added an analysis to the report (see RigrublSC development, Figures
36 and 37) that shows that the steelhead depthathahitability criteria are not significantly
influenced by a very small number of outlying olvsgions. When the upper 5 percent of
occupied and unoccupied observations were exclirdedthe logistic regression, so that we
were using the middle 90 percent of the distributibe logistic regression still reached a peak in
deep water. We found similar results when we aislgd occupied and unoccupied values with
depths less than 5.8 feet (thé"3fercentile unoccupied value), indicating thatshape of the
curve was driven by the relative number of occupied unoccupied values with depths of 2 to 5
feet versus 5 to 5.7 feet. As noted in the ref@grtpercent of the steelhead redds were in depths
greater than 5 feet. We feel that the steelhepthdrirve correctly represents the preference of
steelhead/rainbow trout for deep water in the YRbeer, and is not distorted. The actual
percentage of steelhead/rainbow trout redds inhddpss than four feet was 64 percent. Our
analysis shows that the habitat predictions hayeoa correlation with spawning sites. The low
combined suitability index for steelhead/rainboautrshows that there is little optimal spawning
habitat present at existing flows. Given that ageéhfound that the steelhead/rainbow trout HSC
are not distorted by outliers, we believe thatdtieer HSC presented in this report are similarly
not distorted by outliers. As noted above, ouriappon of a method comparable to that
suggested by Hampton (1988) still resulted in &peaeep water. The logistic regression for
steelhead/rainbow depth clearly shows that stedlh@abow are preferentially selecting deeper
areas than are commonly available in the Yuba RiVéhat is seen in the use data is what the
fish are limited by due to the low availability déeper waters in high-use steelhead/rainbow
spawning areas. The intent of HSC are to show tieatish prefer, not what they are forced to
use due to low availability of preferred habitahdidions. We conclude that the HSC presented
in this report already have a believable range.

PG&E 9. Comment: It is worth noting that the problem with the stesgld depth HSC was
already identified by one of the peer reviewers sehcomments were provided with the report;
but his comment was ignored by the authors.

Response: We responded to the peer reviewer’'s comment imdsgonse-to-peer-review-
comments document (Appendix A).

PG&E 10. Page 23, Habitat Simulation. According to the report “ The WUA values for the
sites in each segment were added together andpinedtiby the ratio of total redds in counted in
the segment to number of redds in the modeling ®itéor that segment to produce the total
WUA per reach.” This approach seems questionabledgeral reasons. First, no evaluation is
presented as to how representative the modelesl aigeof habitat in the lower Yuba River as a
whole, and what effect of the redd-based extrapmwiatas in comparison to a conventional
habitat-based extrapolation. Second, no literatsupport is provided to justify the use of this
technique over a habitat-based extrapolation. Is thethod unique to the Sacramento Fish and
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Wildlife Office? Third, even if extrapolation basewl redd density is valid, the use of fall-
Chinook redd density to extrapolate for spring-f@hinook density is not. Because spring-run
Chinook tend to migrate upstream during the cowfsine summer, they should use habitat
closer to Englebright Dam at a higher proportiomthwould fall-run Chinook. Finally, any
redd-based extrapolation should first occur onta-iy-site basis to account for differences in
hydraulics and use between sites before being sdnor@rovide a segment total.

Response: Our approach is to represent high-spawning-usedtabn the Yuba River, rather
than the entire Yuba River. Based on the concéptodel presented in the introduction of the
report, spawning habitat can affect salmonid pdpra by changing the amount of redd
superimposition. Redd superimposition would beeexgd almost entirely in high-spawning-use
areas. Thus, the amount of habitat present irsavéhout high spawning use would not be
expected to affect salmonid populations. In additmodeling of habitat in high-use-spawning
areas captures characteristics of spawning habuah as permeability and upwelling, which are
key characteristics of spawning habitat and arecaptured by depth, velocity and substrate. In
contrast, a habitat-based extrapolation does ketitdo account characteristics of spawning
habitat, such as permeability and upwelling, andld/greatly overestimate the amount of
available spawning habitat. See also respons&&Htomment 20. We have determined that
the modeled sites are representative of high-spaymnse habitats in the Yuba River, based on
the number of sites and the percentage of theeemier spawning which is in the sites. On this
basis, we conclude that the effect of the redd-dbasérapolation provides a more accurate
assessment of the effects of habitat on salmomdlptons than would a conventional habitat-
based extrapolation. A literature reference (Ggléa and Gard 1999) has been added to the
report to provide more information regarding the athis technique over a habitat-based
extrapolation. We do not know if this method isque to the Sacramento Fish and Wildlife
Office; however, we do note that instream flow g#gdrequently place transects specifically to
model spawning habitat. It should be noted thatréud extrapolation method is merely a
scaling mechanism, and thus does not change tipe siidhe flow-habitat relationship. As
such, we believe that the use of fall-Chinook rdddsity to extrapolate for spring-run Chinook
density is acceptable because it would not affeet fnanagement decisions. Extrapolation first
on a site-by-site basis would double-count theoct$fef habitat area, since the number of redds
in a site is proportional to the amount of habatigga in a site (Gallagher and Gard 1999). Thus,
it would be inappropriate to first perform a redasbd extrapolation on a site-by-site basis. In
this regard, differences between sites in hydrawdind use are already accounted for in the
amount of spawning habitat at different sites.

Results

PG&E 11. Page 24, Study Segment Selection. The discussion of study segment selection
would be improved by including a discussion of lsegments used in this study compare with
the segments modeled by Beak (1989). Beak (198%)fidd four study segments based on both
flow and habitat: The Narrows Reach (from Englebtiam downstream 3.5 km.), Garcia
Gravel Pit Reach (from the end of the Narrow ReB£l2 km to Daguerre Point Dam),

Daguerre Point Dam Reach (From Daguerre Point Daswdstream 12.6 km), and Simpson
Lane Reach (from the end of the Daguerre Point Baach 5.6 km downstream to the
confluence with the Feather River). Since the USF&@8rt does not model habitat in either the
Narrows or Simpson Lane reaches, it would be hétpfdiscuss the possible implications of this
difference.
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Response: A comparison of the study segment selection inghigly with that in Beak (1989) is
not warranted. Bovee (1995a) notes that the flegine is the primary determinant of
segments. Thus, Beak (1989) was incorrect in iygmg four study segments, since there are
only minor differences in flow between the Narrcavel Garcia Gravel Pit Reaches and between
the Daguerre Point Dam and Simpson Lane Reachsbould be noted that our habitat typing
showed differences between the Narrows and Gan@aebPit Reach and between the Daguerre
Point Dam Reach and Simpson Lane Reach, with aegrpeoportion of flatwater habitat units

in the Narrows and Simpson Lane Reaches and aegi@aiportion of bar complex habitat units
in the Garcia Gravel Pit and Daguerre Point DamcRes. For rearing habitat, the differences in
mesohabitat composition between Beak’s (1989) e=awlould capture the variation between
the reaches. For this study, the lack of sitdBdak’s (1989) Narrows and Simpson Lane
reaches would not have affected the flow-habitatiaships, since there were no high-
spawning-use areas in either reach, and therefm@d implications on the results of this study.

PG&E 12. Page 25, Field Reconnaissance and Study Site Selection. See comment on page 7.

Response: See response to comment on page 7 (PG&E comment 6).

PG& E 13. Page 30, RIVER2D Modd Vdocity Validation. Please discuss the effect that over
or under-predicted velocities may have had on #sults.

Response: We believe that over or under-predicted velocivesild have a minimal effect on

the overall flow-habitat relationships, given thghhcorrelation between measured and predicted
velocities. Specifically, the effects of over-piadd velocities would be cancelled out by the
effect of under-predicted velocities. The oveflalv-habitat relationship is driven by the change
in the distribution of depths and velocities witbvi. The distribution of velocities would not be
affected by over or under-predicted velocities lbseaover-predicted velocities would have the
opposite effect on the distribution of velocitiesuander-predicted velocities.

PG&E 14. Page 31, 3rd paragraph. Explain the reasons why “it was sometimes necedsary
make measurements at a 45 degree angle upstretartioe side.” Also, please explain why any
data collected 8 feet (or more?) away from a re@d wsed to represent conditions at the redd.

Response: If another redd was located immediately upstream i@dd, it was necessary to
make measurements at a 45 degree angle upstraarntherside, to avoid the hydraulic effects of
the upstream redd. In collecting HSI data, wetiafiag to capture the conditions that were
present prior to redd construction — in the abatt@ason, the conditions present at the time of
HSI collection immediately upstream of the redd {dawt be the same as those present prior to
redd construction. We sometimes needed to taksuneaents at a location 8 feet (up to a
maximum of 14 feet) away from the redd to avoidhkdraulic effects of other redds. Our best
professional judgment in the field was that the soeament locations were the closest locations
to the redds that had the conditions present pmioedd construction. It should be noted that the
distance from the redd was measured from the muldiee pit, so for a very large redd, the
upstream edge of the pit (the closest locationniight have the conditions present prior to redd
construction) might be as much as 5 feet from ¢alel r

PG&E 15. Page 31, 4th paragraph. The majority (146) of the “spring-run” Chinook redd
measurements were made September 23-26, 2002irExplat steps were taken to assure that
these redds were made by spring-run Chinook andheogarly migrating fall-run that are
common in the lower Yuba River (see comment onspgz@and 22). Please include a discussion
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of migration patterns observed by CDFG since tistaltation of the VAKI counting system at
Daguerre Point Dam, and any observations of falt-Chinook movements in the lower Yuba
River in 2002.

Response: As noted above (response to PG&E comment 7) titeddong-standing and standard
practice in Central Valley spawning HSI data cdil@tto assume that any redds constructed
during the month of September (i.e. prior to Octdbeare spring-run and that any redds
constructed between October 1 and December 3hburifh (Vogel and Marine 1991). We

have followed this practice for this study. A dission of migration patterns observed by CDFG
since the installation of the VAKI counting systatrDaguerre Point Dam, and any observations
of fall-run Chinook movements in the lower Yuba &ivn 2002 would not have an effect on our
conclusions as to the run creating the observed, ggden the above standard practice for
identifying what run of salmon has constructeddadre

PG&E 16. Page 45, Figure 16. See comments on pages 20, 21, and 22, HabitatoB8iyta
Criteria (HSC) Development.

Response: See responses to comments on pages 20, 21 anéRiatrSuitability Criteria
(HSC) Development (PG&E comment 8).

PG&E 17. Page 47, Biological Validation. The relationship between combined habitat
suitability and redd distribution would likely bmproved if the problems with the HSCs were
corrected. The discussion of steelhead validatsgpairticularly inappropriate. A combined
habitat suitability at redd locations of 0.008 magy significantly different than the suitability
without redds of 0.04, but it is still terrible, dshould not be considered to validate the
approach presented in this report.

Response: We believe that there are not any problems wittHBE (see response to PG&E
comment 8). As discussed below, we believe thatithcussion of steelhead validation is
appropriate. The numbers cited in the commeninaa@rect — the median combined habitat
suitability at redd locations was 0.08 and the mediombined suitability at unoccupied

locations was 0.004. Our analysis shows that #tetdit predictions have a good correlation

with spawning sites. The low combined suitabilitgtex for steelhead/rainbow trout shows that
there is little optimal spawning habitat presengxasting flows. Thus, the median combined
habitat suitability at redd locations of 0.08 iagenable, and validates the approach presented in
this report.

PG&E 18. Page 72, Biological Validation. This discussion fails to address the underlying
problems in the simulations, particularly for steehd. The plots of combined suitability and
redd locations presented in Appendix J clearly sktimat the USFWS 2-D simulations almost
never predict the location of steelhead spawning.

Response: We believe that there are not any underlying proklén the simulations (see
response to PG&E comment 17). We believe thaplitts of combined suitability and redd
locations presented in Appendix L (previously Apghen]) show that the USFWS 2-D
simulations overall predict the locations with redd be in areas with higher suitability than
locations without redds. See for example the tegat U.C. Sierra site. Overall, these plots
show that there is little optimal habitat for stessld spawning at existing flows. Note that
Figures 22 and 23 summarize the data presentedpemdix L.
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PG&E 19. Page 73, Habitat Simulation, 2nd paragraph. There are too many differences
between the Beak (1989) simulations and the 2-Dlations presented in this report to allow
for the extensive speculations presented in thiagraph. Also, the HSC presented by Beak
(1989) should not be dismissed out of hand, eslhesiace they were the result of a
collaborative process apparently not used in theent study. A more informative approach
would be to define the extent different HSC driffeiinces between the two studies by running
the USFWS 2-D model using the Beak fall-run Chirtld8K. Ideally, the authors should also re-
run the Beak simulations with the HSC developedhigrreport.

Response: We believe that we have captured the major diffegerbetween this study and the
Beak (1989) study, and that the inferences drawhignparagraph are supported by the
information presented in this paragraph. We belighat it is appropriate to assume that the
Beak (1989) criteria are biased towards low deptitsvelocities since they are based only on
use data. In contrast, we have incorporated begh@ccupied) and unoccupied data in
developing HSC. With respect to collaboration, tbgponse to comments document discusses
the extent and frequency of stakeholder engagemehis study. We believe that it would not
be appropriate to run the USFWS 2-D model usindgBisak fall-run Chinook HSC because the
Beak fall-run Chinook HSC are biased towards loptde and velocities. Similarly, we believe
that it would be inappropriate to re-run the Beakutations with the HSC developed for this
report since the Beak (1989) study’s use of mestdtabapping to place transects fails to take
into account the key linkages between habitat ahdanid populations (i.e. redd
superimposition) or the selection of high permeghblibcations for spawning (see response to
PG&E comment 6).

PG&E 20. Comment: This discussion assumes that the current study amrerately portrays
high gravel permeability sites than did the Bealdgt but presents no data on gravel
permeability to support this conclusion. It maydugially valid to assume that high use of
particular sites may be related to the hydraulioditions that existed there at the flow present
when observations were recorded, and that represieetmodeling of all the available habitats
in the river, as was done by Beak (1989), will jileva more accurate simulation of the habitat
over a range of flows.

Response: We did not collect data on gravel permeability.réference to this comment, the
assumption of this study was that salmonids pratexy select high gravel permeability sites.
This assumption was proven for the American Rivgwverberg et al. 1996); it is reasonable to
apply this assumption to the Yuba River as wellrtirermore, on the American River the same
areas receive high spawning use at a wide ranfieve$ (Gallagher and Gard 1999). Based on
this observation, we believe that it is unlikelgtithe high use of particular sites is relatechto t
hydraulic conditions that existed there at the flm@sent when observations were recorded.
Further support for this conclusion is given by tibservation that the flows present during fall-
run Chinook salmon HSC data collection (436 to 6fE) are significantly lower than the flows
with the maximum amount of habitat (1000 to 140%).cfAs discussed above, we believe that
representative modeling of all the available habiia the river would provide a less accurate
simulation of the habitat over a range of flowsdese it fails to take into account the key
linkages between habitat and salmonid populatipesrédd superimposition) or the selection of
high permeability locations for spawning.
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Greg Pasternak Comments

GP (Greg Pasternak) 1. Overview: This study presents a thorough analysis of theldept
velocity, and substrates used by three target @imrs on the lower Yuba River. | have
reviewed work by this group before, and | musttbay this report presents the best quality work
| have seen from them so far. They are clearlynieg from their past challenges. Overall, |
see a lot of value in the work presented. The rlaatlenge with a detail-oriented project like
this is clearly presenting each component of theyais and the sources of uncertainty, and then
determining and reporting the effect of that unagty on the outcomes. The part of the project
that | understand best is all of the hydraulicsgmeted. In the specific comments presented
below, | report on several sources of error | se¢hieir study. The biggest problem is still
present from past reports, which is a poor underdiag of the important role of eddy viscosity
in their modeling. | encourage the team to leawrenabout this variable and how it is affecting
their results. In terms of the other main partlod study- admittedly, | am not a leading expert
on HSC development- but it seems to me that tbheiparison of occupied and unoccupied
points suffers from the assumption that the unaecupoints- which are located within the pre-
selected study sites (biased to represent spavargeg)- represent areas that fish choose to
avoid. In fact, since these study sites are NOiftdahin terms of physical habitat (according to
CDFG and my own data), there ought to be signifieaeas of preferred habitat that are
unoccupied. The actual unoccupied and non-prefeareas mostly lie outside the study sites in
long pools and glides. So the very complicateatgse of developing the HSC seems flawed
from the beginning assumption that the sites agesigial habitat limited, when in fact they are
not. Unfortunately, the final appendix with WUAegents no uncertainty bands. How can that
be? The report shows an average error in veloaity30% for each site, so if you do a
sensitivity analysis varying velocity by plus/mi@8% and then propagate that through the
HSC, you can definitely get a range of WUA thatitkin the uncertainty band. Sensitivity
analyses like that should be performed on eachabdgito help guide management decisions.
Finally, it is notable that the report makes no i@m of geomorphic processes, which are
ultimately responsible for the conditions on thé& River. Already, the river has changed
dramatically, and so the specific WUA from the m¢jaoe hopelessly outdated. Overall, |
commend the authors for making progress with tapproach. | think if they take these
comments to heart for their future studies, thdla@ntinue to progress.

Response: We have added a section to the discussion on factarsing uncertainty in the
modeled results and the effect of that uncertasntyhe outcomes (Discussion — Factors Causing
Uncertainty). The effects of eddy viscosity haeet adequately accounted for in the hydraulic
modeling (see response to GP comments 16 andV8)have added additional material to the
report on eddy viscosity (Appendix H) and belielvattthe treatment of eddy viscosity in the
model has had a minimal effect on the results.

The comparison of occupied and unoccupied poings dot suffer from the assumption that the
unoccupied points represent areas that fish chimomeoid because the above is not an
assumption of the logistic regression method (espanse to GP comment 19). In addition, the
study sites represent an unbiased sample of unmctapawning habitat (see response to GP
comment 12). Further, there is evidence that spaymabitat may be limiting in the Yuba River
(see response to GP comment 3). Also, the siiteyiaclude a substantial proportion of pools
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and glides, and these habitat types are used &wripg (see response to GP comment 12).
Accordingly, the HSC development process is soaimte the method does not assume that
physical habitat is limiting.

We are not aware of any instream flow study theluithes uncertainty bands on the flow-habitat
relationships. This is likely because uncertalvapds from sensitivity analyses would have
limited utility in making flow management decisiongncertainty bands would imply an
artificially large range of flows with the maximuamount of habitat, and may even have a
detrimental effect on reaching consensus amongepawith differing resource priorities on flow
management schedules. A sensitivity analysisegffects of velocity simulation errors is
much more complicated than suggested by the coneme8ince 2-D models use physical
processes of mass and energy balance to simullaigties, it is not possible to simply vary
velocities by 30 percent. Rather, it would be 13seey to randomly vary bed roughness on a
point-by-point basis throughout the site, then emtdhe hydraulic simulations for all of the
simulation flows and then translate the resultigdrhulic modeling into flow-habitat
relationships. The comment also implies that tieasnred velocities are an accurate estimate of
the real velocities in the sites. In fact, becaafserrors in velocity measurements, both the
measured and simulated velocities differ in an wmkmfashion from the true velocities present
in the sites. Furthermore, errors in velocity jpecadns likely have a minimal effect on the
overall flow-habitat relationships, given the ctaton between measured and predicted
velocities. Specifically, the effects of over-piedd velocities would be cancelled out by the
effect of under-predicted velocities. The oveflalNv-habitat relationship is driven by the change
in the distribution of depths and velocities witbv. The distribution of velocities would not be
affected by over- or under-predicted velocitiesaduse over-predicted velocities would have the
opposite effect on the distribution of velocitiestander-predicted velocities. As with the general
case, sensitivity analyses on each variable woane: fimited utility in making flow

management decisions. We have added to the r@plistussion of dynamic equilibrium, which
captures the most important geomorphic process$edtiafy flow-habitat relationships (see
Discussion — Habitat Simulation). We have alsoeaidal discussion on the effect of changes in
the river (see Discussion — Habitat Simulation Badtors Causing Uncertainty). If the Yuba
River is in dynamic equilibrium, the the overabthfi-habitat relationships from this report apply
to the current channel. When a channel is in dyoaauilibrium, there is an approximate
balance between sediment supply and transportasalte channel pattern and cross-sectional
profile of the entire stream is consistent (Bov884@). For a stream in dynamic equilibrium, it
would be expected that changes in the stream fange Iflow events would not result in a
significant change in flow-habitat relationships.

Specific comments:

GP 2. p. 3: this is a very nice flow chart of their work flow.

Response: We appreciate the comment.

GP 3. p. 4: It does not make sense to me to begin with assomti that physical habitat is the

limiting factor for salmonid populations in the YaRiver. That should have been checked first.
In my own research of Timbuctoo Bend on the lowdraYRiver, | found a lot of evidence that

B-12



physical habitat is NOT limiting. For example, thés ample gravel and cobble of suitable size
for spawning by Chinook salmon and adequate amaafrfiser gravel for steelhead trout.

There are also multiple geomorphic units (primarijles, riffle entrances, and lateral bars)
available with the desired characteristics for spég and embryo incubation. These units all
have suitable depth, velocity, and substratestes¢ lifestages. Frequent floods rejuvenate
these sites every few years. Finally, the obseratd of spawners to redds is 4:1. This last fact
for Timbuctoo Bend has also been confirmed foetitee lower Yuba River by fisheries
biologists at the CDFG who are monitoring the rivem not sure why this assumption is
required in order for this study to have value aayw A better understanding of habitat is of use
regardless of whether physical habitat is limitimgnot.

Response: A basic assumption of all instream flow studiethat physical habitat is limiting

fish populations (Bovee 1982, page 120). If somhmerfactor such as food or fishing mortality
is controlling the population size, rather than sibgl habitat, changes in physical habitat would
not be expected to result in changes in the fighufation. In 2002, we noted whether the fall-
run redds which we measured HSI data on were supesed or not; we found that 73 out of
213 redds (or 34%) were superimposed, suggestaigtiysical spawning habitat may be
limiting in the Yuba River. Not all areas with gble depth, velocity and substrate are used for
spawning; salmonids preferentially select areah high gravel permeability (see response to
PG&E comment 10). A ratio of spawner to redds td 4 suggests that spawning habitat may
be limiting — if there was sufficient spawning habito enable all adults to spawn, it would be
expected that the spawner to redd ratio would bgeclto 2 to 1 (in other words, that each
spawning pair created a redd).

GP 4. P. 7. PHABSIM was relied upon to obtain the water surfalevations at the downstream
cross-sections of the project. | believe PHABSIBUages steady, uniform flow, which is a poor
assumption for the Yuba River, since its width depth changes dramatically over short
distances. | think this should be mentioned atofal think there should also be some mention
of WSEL validation right here. | suggest you reéep. 12 and appendix B right here so the
reader knows where to find that info.

Response: Both PHABSIM and two-dimensional models assumedstélaw (i.e. that flow

does not change with time). PHABSIM does not agsumform flow, but rather assumes
gradually varied flow conditions, where depth andttvchange gradually over short distances.
Furthermore, the locations of the downstream tretsseere selected so they were at areas where
depth and width changed only gradually with diseanpstream or downstream. Finally,
PHABSIM was only used to develop stage-dischartgiomships, and in all cases, the IFG4
option was used to develop the stage-dischargeaeships. The IFG4 method is simply a log-
log regression of flow versus the function (stageus stage of zero flow). We could have
developed these stage-discharge relationshipsadelExnd thus not had used PHABSIM at all,
and would have come up with identical stage-disphaelationships. The derivation of stage-
discharge relationships empirically using regrassas was done in this case, does not require an
assumption of uniform flow. Accordingly, we beleethat PHABSIM was not a factor affecting
the accuracy of the hydraulic modeling. ThereddWSEL validation. It would not make sense
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to refer to WSEL calibration, as discussed on ddyand Appendix B, under transect placement
(study site set-up), since WSEL calibration is eartducted until the point when hydraulic
construction and calibration occurs.

GP 5. p. 8-9: The information provided to explain the accuracABXCP for measuring depth is
very misleading and inaccurate. The response tealer peer reviewer about this point was
inadequate too. It looks like only the manufaatsrepecifications are being reported.
However, the truth is that the actual accuracy BIG® to measure depth depends to a great
degree on the topography of the bed and the désh.i Since ADCP produces a downward
cone that grows with distance, the area samplegigble from point to point. When the signal
cone hits a steeply sloped bed feature, then ita@es the depth value for the whole area where
the beam is hitting. Depending on how fast the Bmoving, the averaged area is variable
and unknown. Professional hydrographers are wid@hare of this problem and thus choose to
use a single beam echosounder to collect bathyengditia and use the ADCP only for velocity
measurement. If you are going to use ADCP forldemasurement, you would at least want to
make comparable measurements with a better melikedhe echosounder or a total station, to
characterize the accuracy. Again, where peoplestdone that before, the results have always
shown that the ADCP is poor in settings like thbaru

Response: We acknowledge that the depth measurements matihe ADCP represent an
average depth over an area, but would not charaetinis as a lack of accuracy of the ADCP
depth data. We feel that the manufacturer’s spatibns for all of the field equipment correctly
characterizes the accuracy of the field measuresnaffith regards to the ADCP depths, we
would characterize the accuracy as being 4 peafahe average depth over the area measured
by the ADCP. We do not feel that this is a shartog of the ADCP data, since the area
averaged by the ADCP corresponds to the scaleeahttsh elements of the hydraulic model and
to the scale of individual redds. In most cades ADCP data was collected in areas with a very
gradual slope — adjacent depth measurements typaodly differed by 0.1 foot. We had some
areas where we ended up with ADCP measuremenectad in close proximity (typically

within 1 foot) to total station measurements —tfa most part, the bed elevations from these
two methods were very close (typically within Oabf). We note that ADCPs are now
commonly used for measuring depths in instream #twlies, and that the US Geological
Survey, the nation’s preeminent hydrographers AIBEP depth measurements for measuring
discharges (Simpson 2001). In this regard, Simg2001, p. 119) states:

“Near the bank edges, the BB-ADCP beams orientat@drd shore will show
shallow depths, whereas the beams orientated tavarchannel will show
greater depths. An average of all four beamsapiiroximate the vertical depth
from the center of the BB-ADCP transducer asserttbthie bottom. In pitch and
roll conditions, averaged depth measurements filbfowr acoustic beams will
be more accurate than depths measured by a susgteally placed, depth
sounder because of the large beam ‘footprint’ tiepa.”

We also note that the use of an ADCP for bathymelaia collection is given in a peer-reviewed
journal article (Gard and Ballard 2003).
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GP 6. p. 11. For velocity validation, the report should state ttriteria that determines whether
the model is "valid" or not. How much deviatiorpeymitted before you would reject the model?

Response: We are not aware of any criteria in the literatiaredetermining whether a model is
valid or not. In fact, Pasternak et al. (2006)esta

“However, exactly what amount of error constitutedidation’ is unsettled in
hydrology.”

As such, we have set our own criterion of havirgelation between measured and simulated
velocities of at least 0.6. We have added thibi¢éareport under velocity validation (page 18) —
it would not make sense to state the criterionagepl 1, since simulated velocities are not
compared to measured velocities until the velogatydation stage.

GP 7. p. 11. 20 s is not the standard time used for velocitysueament. Normally it is 60 s,
but that is a long time when you have a lot of dateollect. I've never head of anyone using
less than 30 s before.

Response: The standard time used for velocity measurementssineam flow studies is 40
seconds. In this regard, Rantz (1982) state thidita USA it is customary to observe velocity at
a point by current meter for a period that rangesf40 to 70 seconds. Bovee (1995a) found
that magnitudes of errors associated with 20 ansk40nd averaging intervals were about the
same for velocities greater than 1.5 ft/s. We Haued, with the Marsh-McBirney velocity
meter, which shows a continuously updated averatgeity over the averaging interval, that
velocities stabilize in less than 20 seconds fdoaiges less than 1.5 ft/s. Accordingly, we
believe that a 20 second time interval producasfecgntly accurate velocity measurement.

GP 8. p. 10-11. Using ADCP for velocity measurement in flows 3s@roblematic, because
there is a blanking distance for the top ~1', so oeilosing anywhere from 18-30% of the
profile. How did you account for that problem twable a fair comparison with model
predictions?

Response: ADCPs are routinely used for velocity measurementiepths of 3 feet or greater.
In this regard, Simpson (2001, p. 91) states:

“In general, the ADCP operator should look for assr section with a roughly
parabolic, trapezoidal, or rectangular shape, ltpaimaverage depth of at least
1.5 m (5 ft). The measurement sometimes can be @igldcations having less
depth, if water modes 5 or 8 are employed.”

The only depth limitation given by Simpson (2004 jhat there should be at least two good bins
of velocity data collected. We operate our ADCREhviine transducer faces 0.25 m below the
water’s surface and typically use a blanking distéaof 10 cm. Accordingly, data starts being
collected 1.15 feet below the water’s surfaceaddition, data is not collected near the bottom
of the water column due to side lobe interferengs.a result, in water less than 6 feet, the
ADCP velocity measurement approximates a measureaé6 of the depth. In water greater
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than 6 feet, the ADCP velocity measurements sainghe 0.2 to 0.8 of the depth. As shown in
Table 2 below, with a typical vertical-velocity e, a measurement at 0.6 of the depth is a close
approximation of the mean column velocity. We gkdted the velocities from the ADCP to
compare to the model predictions by averaging #iecities measured in each cell. For
example, for an ADCP measurement in 3.3 feet oéwyate had velocity measurements in three
cells (at 1.87 feet, 2.2 feet and 2.53 feet). €hasasurements are equivalent to measurements
at 0.57, 0.67 and 0.77 of the depth. Interpolatiom the ratios in Table 2 below, the average of
these three velocity measurements is 97% of thenwager column velocity.

WATER SURFACE

0

20

&0 X

DISTANCE BELOW WATER SURFACE
IN PERCENTAGE OF TOTAL DEPTH
x

80 x

100 /|/
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Fiuune 88.—Typical vertical-velocily curve.

TaeLE 2.—Coefficients for standard vertical-velocity curve

Ratio of point velocity
Hatio of abservation depth to meéan vélocity in
to depth of water the vertical

L 1.160
R . 1.160

1

. 1.149
3 1.130
4 e ———— 1.108
R 1.067
B 1.020
R 953
8 .-

]
9

Above figure and table are from Rantz (1982).
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We also investigated whether velocity measuremarlst feet of water were less accurate than
velocity measurement in greater than 6 feet of mayecomparing measured versus predicted
velocities for these two depth classes. As shawthe figures below, the correlation between
measured and predicted velocities for depths gréade 6 feet (0.74) was only slightly higher

than the correlation between measured and predietiedities for depths of 3-6 feet (0.70).
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We also investigated whether the discharge measuntsmvere more accurate for deeper
transects and for transects where a smaller pagermf the discharge was measured with the
ADCP, versus hand-measurements. As shown in gleefs below, we believe that there was no
relationship between discharge measurement acc(gilagompared to gage discharge values)
and either average depth or percentage of theatgelmeasured with the ADCP. Accordingly,
we believe that the ADCP velocity measurementsénf@et of water are a sufficiently accurate
estimate of mean column velocity to enable a famparison with model predictions.
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GP 9. p. 15. Some mention should be made of the accuracy tSA€E topo data. The report
should state whether the study used their 2' caatouthe raw data, and then what contour
interval was made.

Response: We added the following text to the report (Metheddydraulic Model Construction
and Calibration — River2D Model Construction) taeess this comment:

“The accuracy of the hydroacoustic data were 1 fmoizontal and 0.1 foot
vertical, while the accuracy of the photogrammeiaya were 3 feet horizontal
and 1 foot vertical (Scott Stonestreet, U.S. Arnoy@S of Engineers, personal
communication). We used the raw hydroacoustic daththe 2-foot contour
photogrammetry data.”

We did not use any contour interval for the rawrdogdoustic data — we just input the raw
hydroacoustic data as points into the bed file.

GP 10. p. 18. Again, you have to state a criteria as to what walnt as "validated" and why
you choose that.

Response: See response to GP comment 6.

GP 11. p. 18. I think that for a spatial distributed model likd\FER2D, it is not enough to just
use the quantitative data to validate point velesitbut it is also necessary to provide some
gualitative validation measures. There are 2 thage regularly: 1) does the model exhibit
eddies (i.e. recirculating flow) behind obstruct@and 2) does the model show downstream
streaking of velocity magnitude, which is causeddigg too low of a constant eddy viscosity?
Both of these qualitative metrics help constraim ¢laldy viscosity parameter. Since the report
does not actually show any velocity plots or pieith velocity vectors, it is not possible for the
reader to make up their own mind about these issuaaderstand that you can't show plots for
all variables in the report, but | think it woulelappropriate to show depth, velocity, velocity
vectors, and Froude # for at least one site.

Response: We have added an additional appendix (AppendixoHhé report providing the
above qualitative validation measures. Appendirdfudes plots of depth, velocity, velocity
vectors, and Froude # for the UC Sierra Site ahtatmediate flow (2,500 cfs). The velocity
plot does not show any downstream streaking. \&@iakluded a plot in this appendix showing
velocity vectors for a portion of the Timbuctooésat 2,500 cfs, which shows that the model
exhibits eddies behind obstructions (in this caseskand).

GP 12. p. 20-21. The study proposes to use a logistic relation t@mimbHSC that account for
used and non-used conditions. However, non-usegsarere only obtained from the selected
sites, even though the sites are biased, becaegenbre pre-chosen as sites that are heavily
used relative to the non-site channel areas. Sineestudy sites do not include long stretches of
glides and pools, what the report is doing is redlist splitting hairs as to whether a particular
part of a riffle is used or not. The best HSC widag obtained by not biasing the non-use data
by limiting data sampling to only study-site aredsee that there is some adjustment method
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attempted at the bottom of p. 21 and on 22, butowit going through that calculation myself, it
is very difficult to understand from the text aloiemight help if HSCs were shown at different
stages of the process to see how they changehittiifferent adjustments performed.

Response: The sites are an unbiased sample of the portiotieeof uba River with presumed
high gravel permeability, which correspond to higle spawning areas. Areas without high
gravel permeability are not relevant to the effettdepth, velocity and substrate on used versus
non-used conditions, since those areas would natee regardless of the depths, velocities and
substrates, since they do not have high gravel galoifity. The sites include long stretches of
glides and pools — the overall percentage of hatyitees (by area) in the spawning sites is 23%
glide, 9% pool, 20% riffle and 48% run. We beligliat the best HSC, as developed in this
report, take into account gravel permeability lmyiling sampling of unoccupied locations to

only study-site areas, and that the data are arasedb sample of presumed high gravel
permeability areas. We also note that redds wared in all habitat types — for the 829 total
redds where we had total station or GPS data ermé&te which habitat type they were in, 39%
were in glides, 10% were in pools, 8% were inesfand 43% were in runs. The description of
the adjustment method at the bottom of p. 21 an?2ois from Gard (1998). Figures 12 to 17
show the HSC at different stages in the procesg-histograms of observed data show the
original data before adjustments were performedd-Fagures 7 and 8 show the HSC at
different points through the technique to adjugitddnabitat utilization curves to account for low
availability of deep waters with suitable velociyd substrate.

GP 13. p. 22. For biological validation, you must state a speciriteria that will define
whether the model is "validated" or not.

Response: The specific criterion was the result of the Manhitiley U-test — i.e. that the
combined suitability of occupied locations was digantly greater than the combined suitability
of unoccupied locations at p = 0.05. This criteri® given in the methods section.

GP 14. p. 27. Excellent point density, but it is unclear how fisislistributed through the site.

Is this calculated with a moving window or just theerall? The problem is that if you use
ADCP, you can collect high-frequency data at theasgoint, and then have no data in between.
ADCP averaging causes a lot of overlap. It is asth unclear whether USACE gave you their
raw data or contour lines? Please clarify. Lookitgappendix D, the resolution demonstrated
definitely does not match that reported. For exeanpn p. 107, the map of the UC Sierra site
has a very bizarre gradation of bed elevation, adog to the legend, which is non-linear and
hard to understand. Why aren't those an evenvat@r Looking at the map, you just see some
variation where the redd dunes are located upstreathe riffle crest, but they barely show up
at all. If you really had a point density of 4 joié2, these dunes would be very clear. Still,
looking at the sites as a whole, the mapping predus much improved over previous studies |
have seen from this group. | applaud that.

Response: There was a typographic error in the heading ofdeecolumn of Table 7 — the
correct heading is Density of Points (points/13).nWe note that the densities in Table 7 fall
within the range of reported values in publisheslsgs. For example, LeClerc et al. (1995) had
a point density of 0.25 to 2 points/108,while Jacobson and Galat (2006) had a point tensi
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of 6 points/100 rh The densities in Table 7 are the overall poemsities, calculated by

dividing the total number of points by the aredra site. We have added Appendix B to show
the bed topography point locations. The ADCP gaiats typically were spaced three to four
feet apart. USACE gave us their raw hydroacoukdta and contour lines for the
photogrammetry data. We have added this informatdhe report (see response to GP
comment 9). River2D displays bed elevation asvEhéntervals between the lowest elevation
of the site (26.52 m for UC Sierra) and the higledsvation of the site (37.00 m for UC Sierra).
For UC Sierra, the intervals were 1.05 m, with semieor differences due to rounding. Thus,
the gradation of bed elevation is linear with eirgrrvals — just not at integer values. The
legend shows the one-tenth incremental differenceevation from the lowest to the highest
elevations in the site. We have added this infoionao the figures in Appendix E. The redd
dunes upstream of the riffle crest at the UC Sisiteado not show up well in the bed topography
plot in Appendix E (previously Appendix D) becaubke variation of bed elevation in the dunes
is small compared to the overall variation of blxVation in the study site. As shown below,
when the scale of the bed elevations is reducedrentbpography is zoomed on the redd dunes,
the dunes are clear, despite having an overalkt peinsity of 4.17 points/1003nWe collected

a higher density of points in areas with rapidlyyag topography, such as the redd dunes, and
lower densities of points in areas with more umfdopography.
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GP 15. p. 29. Due to transmission losses in the channel (becgtseel is so deep and porous),
one would not expect observed Q and gage Q to nbeficlv the Narrows. At the UC Sierra
site, we have calculated the transmission losse800-1100 cfs as averaging 9.6%. As Q
increases over 10,000 cfs, this effect is dimirdsHelooks like you have some kind of velocity

data adjustment to account for the ADCP blankinggbem, but | could not find an explanation
for what you did in the report. In any case, yawé a problem, because you don't know the

4

B-21



extent to which the difference between measuredd@age Q is due to transmission losses or
ADCP blanking. This is why ADCP shouldn't be useshallow waters of 3-6' depth. If you

have cross-sections observed with only wading metleen you could assess transmission losses
independently. You need to clarify in the repdratis going on here. Why are the data in
Appendix C adjusted and how?

Response: We have added a section to the discussion (Dismusskactors Causing
Uncertainty) on factors causing uncertainty intiedeled results — transmission losses in the
segment upstream of Daguerre Point Dam in therfalty years is included in this discussion.
We made three measurements in August to Octoli20@## made with only wading meters.
These measurements, two made at the Timbucto@sitene at the Highway 20 site, indicate
transmission losses of 5.09% to 20.94%, consistéhtthe commenter’s data. These
measurements were made at gage flows of 670 t@f@853n contrast, the average of 25
measurements made at the sites upstream of DadgRmnmeDam partially with the ADCP and
partially with wading meters on March 27, 2002 \2889 cfs, versus a gage flow of 2348 cfs.
Similarly, the average of 15 measurements madweeadites upstream of Daguerre Point Dam
partially with the ADCP and partially with wadingeters on June 5-6, 2002 average 2041 cfs,
versus a gage flow of 2018 cfs. The above flowredes from ADCP data are sufficiently
accurate, based on the discussion regarding theamycof ADCP velocity measurement made
in 3-6 feet of water (see response to GP commen¥\8)ile there are random errors in the
individual ADCP flow measurements, these errorsukhbe reduced substantially by averaging
a large number of flow measurements. We are nateaf any bias errors in the ADCP
measurements, given the discussion above compidwengaverage of ADCP measurements in
cells to the mean water column velocity. Accordyngle can accurately assume that there are
no transmission losses in the spring and summez.b&lieve that it is acceptable to use ADCPs
in shallow waters of 3-6’ depth (see response tc@Rment 8). When the sum of the
Smartville and Deer Creek flows minus diversiorss@mpared to the Marysville gage flows, a
similar pattern is shown. On average, there igia o flow for the Marysville gage, versus the
sum of the Smartville and Deer Creek flows minugdiions, in all months, ranging from 6.01%
in October to 13.81% in July, for the period Jagued71 to September 2000. However, in the
fall of dry years, the Marysville gage has a loWew than the sum of the Smartville and Deer
Creek flows minus diversions — for example, in ®et01994 (a critically dry year), there was a
9.47% loss. We did not do any velocity data adpestt to account for the ADCP blanking — as
discussed above, the average water column velpdtrdhe ADCP data were calculated as the
average of the velocities measured in each cedithdr the measured velocity data nor the
simulated velocity data from the 2-D model wereuatg§d. The velocity adjustment factors
given in Appendix D (previously Appendix C) aretjtise ratio of the flow simulated in
RHABSIM to the actual flow for all of the simulatidlows — this data is only used as a quality-
assurance factor for evaluating the adequacy aftduge-discharge relationships used as an input
to River2D. There are two potential consequenédisestransmission losses for the segment
upstream of Daguerre Point Dam: 1) we may hawderastimated the stage at the bottom of the
sites for lower flows, which would result in an osstimate of velocities and thus an
underestimate of the flow with the peak amountpafvening habitat; and 2) additional releases
are needed from Englebright Dam in the fall of gewars to get the amount of habitat predicted
in this report for spring and fall-run Chinook salmin the segment upstream of Daguerre Point
Dam (see Discussion — Factors Causing Uncertainty).
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GP 16. Methods section: There is nowhere in the methods section where ymiiom the value

of the eddy viscosity parameter for the model.s Pairameter is common to all depth-averaged
2D models that | know of, so it must be there. awou obtain this value? Was it constant
across the whole model domain? The fact that yelocity validation plots in Appendix F show
poor cross-channel velocity variation is directlyesult of an inaccurate eddy viscosity value.
Whatever approach you used, needs to be explaasdtijs is a such a key factor. It also
controls whether you get recirculating flow or netjich is something you should report. Do
your models show recirculating flows? There esiahdard methods for estimate eddy viscosity
from depth and velocity measurements. You cansbpjck a textbook value.

Response: We added the following sentence to the methodsose(¥lethods — Hydraulic
Model Construction and Calibration — River2D Mo@sllibration) to give the values of the
hydraulic parameters for River2D, including the y#iscosity parameters (River2D uses three
eddy viscosity parameters):

“The values of all other River2D hydraulic paramgteere left at their default
values (upwinding coefficient = 0.5, minimum growader depth = 0.05 m,
groundwater transmissivity = 0.1, groundwater stoitg = 1, and eddy viscosity
parameters; = 0.01,e, = 0.5 anck3 = 0.1).”

As noted above, we used the default values ofddg eiscosity parameters. Although the eddy
viscosity parameters were constant across the whotiel domain, the actual eddy viscosity
used in the model is not constant across the wholgel domain. We disagree that the
differences between measured and simulated cr@®iehvelocity patterns shown in Appendix
F were a result of inaccurate eddy viscosity valdashis regard, Professor Peter Steffler of the
University of Alberta, the developer of the Rivergiddel, states (personal communication, e-
mail dated July 30, 2007):

“Personally, | think that bathymetry error, dis@zation size and bed roughness
variability are much more important effects. Ol@&r formulations relied heavily
on artificially high eddy diffusivity values to $igize the numerical schemes.
River2D was developed specifically to address phidblem and by default uses
physically realistic values (based on a large nurobdispersion studies).”

The models used in this report show recirculatlog$. Specifically, we have added an
additional appendix to the report including a @bowing velocity vectors for a portion of the
Timbuctoo Site at 2500 cfs, where the model sh@esaulating flows. River2D uses a
standard method to estimate eddy viscosity fronttdapd velocity measurements. In this
regard, Peter Steffler states (personal communitaé-mail dated July 19, 2007):

“The River2D calculation for eddy diffusivity care lapproximated as a

(dimensionless) constant with a value in the rah@8 to 0.05 (increasing with
channel roughness) multiplied by depth and veldcity
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GP 17. Appendix F: | think the velocity validation results are reasbig but you still need to
state your metric of reasonable in the text. Har dbserved data, | think it is appropriate todfit
smoothing function to the field data in your XStgpldbecause that data is always inaccurately
noisy due to grain-scale and pebble-cluster effecthe vicinity of the measurement location
and due to the short sampling time of 20 s. Trseded smoothing in the 2D model XS
prediction lines demonstrates the common probleosioig an eddy viscosity value that does not
vary adequately across the mesh.

Response: See response to GP comment 6. In Appendix F, we &ddded an additional table
showing the correlation between measured and sietuigelocities for each site. We believe for
transparency it is better to show the raw obsewatokity data, rather than fitting a smoothing
function to the field data in the XS plots. Witgtgards to the effect of the observed smoothing in
the 2D model XS prediction lines on variation irdgdiscosity, see response to GP comment
16. We have included figures in Appendix H of exérhydraulic model output showing that
there is considerable variation in eddy viscosagoas the meshes.

GP 18. p. 61-62. Your attribution of poor cross-channel velocity iaion and poor validation

is probably wrong, because you do not seem to wtaled the important role of the eddy
viscosity parameter. In MacWilliams et al. (2006)VRR we compared 1D, 2D and 3D models
and showed that in fact it is the use of poor tlebae closure reliant on eddy viscosity
parameterization that explains this problem. Yeally need to investigate this issue and add it
into the report. You really should report your gddscosity values. For the low flows you
studied, ranging from 400-400 cfs, those valuesikhbe in the range of 0.3-1 ft"2/s. | would
bet yours are higher than that. Of course, varntimg parameter throughout the flow field (if
RIVER2D can do that), helps, but still is inadeguais our own investigations have found.

Response: We have reviewed the potential sources of crossfadaselocity variation and
validation. With regards to the importance of tbke rof eddy viscosity, Peter Steffler states
(personal communication, e-mail dated July 19, 2007

“Personally, | think that bathymetry error, dis@zation size and bed roughness
variability are much more important effects. Imggal, the turbulence model is
usually a very insignificant effect. It is only irogant when it is grossly
exaggerated.”

With regards to MacWilliams et al. (2006), Petezfff¢r states (personal communication, e-mail
dated July 30, 2007):

“There isn't much that's relevant in the paper.yTimeed FESWHMS with a larger
than realistic, constant eddy diffusivity. Thisoise of the older generation finite
element models. They conclude, without much preskjuistification, that the
unrealistic eddy diffusivity explains some of theserved discrepancy in velocity.
For River2D, the default formulation has eddy vatp= 0.5*shear
velocity*depth which is a smaller value and vagessiderably with spatial
location and discharge.”
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We have included figures in Appendix H of exampjdrdaulic model output showing the eddy
viscosity values. The median eddy viscosity vataesjed from 0.002 to 0.011%fw at the
lowest simulation flow (150 cfs downstream of Dagead?oint Dam and 400 cfs upstream of
Daguerre Point Dam) to 0.043 to 0.108/sat the highest simulation flow of 4,500 cfsnc®i
the eddy viscosity is proportional to the producthe depth and velocity, it is reasonable to
expect much higher values at the highest simuldtom, versus the lowest simulation flow. In
metric units, the eddy viscosity values advocatethe commenter are 0.028 to 0.093sn
Accordingly, on at least a median basis, the edsigogity values used in this study are not
considerably higher that those advocated by thenvemter. River2D varies the eddy viscosity
throughout the flow field. Specifically, the follang is a summary from the River2D manual
(Steffler and Blackburn 2001, p. 23-24):

Depth-averaged transverse turbulent shear stresses are modeled
with a Boussinesq type eddy viscosity formulation. For example:

dU  dV
T.\'}.-‘ =Vf[a—1l+§] [1 1]

where v; is the eddy viscosity coefficient. The eddy viscosity
coefficient is assumed to be composed of three components: a
constant, a bed shear generated term. and a transverse shear
generated term.

HNU +V* 5 | 9Uu (oU av
V=g, +e, H” |2 +[

2 -
dV
- + — + 2 — 12
C, Vooax | dv ox ] y (12)

where £,. &. and &£; are user definable coefficients.
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The default value for £; is 0. This coefficient can used to stabilize
the solution for very shallow flows when the second term in
equation 12 may not to adequately describe v; for the flow.
Reasonable values for & can be calculated by evaluating the
second term in equation 12 using average flow conditions (average
flow depth and average velocities) for the modelled site.

The default value for & is 0.5. By analogy with transverse
dispersion coefficients in rivers. values of 0.2 to 1.0 are reasonable.
Since most river turbulence is generated by bed shear. this term is
usually the most important.

In deeper lakesflows. or flows with high fransverse velocity
outletsgradients, transverse shear may be the dominant turbulence
generafion mechanism. Strong recirculation regions are important
examples. In these cases, the third term. €3, becomes important. It
is essenfially a 2D (horizontal) mixing length model. The mixing
length is assumed to be proportional to the depth of flow. A typical

value for €5 is 0.1, but this may be adjusted by calibration.

GP 19. p. 64. The very first sentence reminds me that the assomiptthe report that physical
habitat is limiting is just wrong. If you reallyal massive spawning throughout the sites, then
the unoccupied sites would actually be avoided omhes since the sites are in fact not habitat
limited, your unoccupied data is full of preferrsites that were unused due to lack of numbers
of spawners.

Response: See response to GP Comment 1.

GP 20. Comment: Given the fact that the river has totally changee do floods in 2005 and
2006, you really ought to state the value of tleggart in light of the reality that the river is
totally different now.

Response: We have added material to the discussion regattimgffect of the May 2005 and
January and April 2006 flood events on the YubaRaohannel and how this affects the
conclusions in the report (see Discussion — HaBitaulation and Factors Causing Uncertainty).
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Y uba County Water Agency Comments

YCWA (Yuba County Water Agency) 1. Comment: For the reasons discussed in these
comments, YWCA believes that several very impareaigions and additions to the draft report
are necessary. During 2002, | and my technicatesentatives met with Mike Thabault and had a
clear understanding that YWCA would be providedoihgortunity to collaboratively work with

the USFWS by ongoing review of the conduct ofthidy. Now, | request that we establish a
working group of technical representatives of tH&FWS, YCWA and other interested parties that
can collaboratively discuss these critical issurd assist the USFWS in preparing a revised draft
report that addresses these issues.

Response: Our September 13, 2001 letter inviting stakehofmaticipation in this study stated:

We are offering interested stakeholders the oppayttio participate in planning
these studies through: 1) review and comment omi@it study plan, 2)
attending a series of information/technical meetitag key milestones) to be held
during the duration of the study, and 3) providoognments on our draft report
prior to its finalization.

As shown in Table 1 of the response to commentsrdeat, we provided the above
opportunities to stakeholders. Since we have ordge minor additions to the report, we
believe that a revision of the report by a collabioe process as suggested by the commenter is
not warranted. FWS provided an opportunity fohtecal representatives of YWCA and other
interested parties to discuss these responseteahaical workshop on April 9, 2008.

INTRODUCTION
GENERAL COMMENTS

YCWA 2. Comment: The introduction in the USFWS draft report shoutd\pde a clear
statement of study objectives, as well as taskctibgs to be used as benchmarks for
evaluating whether or not the study accomplishedydals. The addition of defined
objectives could aid in focusing tasks to achigvecsfic goals. Objectives would guide
review of data acquisition, presentation of resuttata reduction, statistical treatment of
data, and development of models.

Response: The last sentence of the first paragraph of th@dhiction currently includes a clear
statement of the objective of the study. We haanged the word “purpose” to “goal” to make
it clearer that this is the goal of the study. Fkatence now reads: "The goal of this study was
to produce models predicting the availability of/pical habitat in the Yuba River for spring and
fall-run Chinook salmon and steelhead/rainbow tspawning over a range of stream flows that
meet, to the extent feasible, the levels of acquspecified in the methods section.” The
discussion includes an evaluation that concludassttie study accomplished its goal. We have
added objectives for each task to the introductibhe tasks are focused to achieve these
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specific goals. These objectives are consistettht thie review of data acquisition,
presentation of results, data reduction, statistremtment of data, and development of
models in the remainder of the report.

YCWA 3. Comment: The introduction also should provide the contexthi$ present

study by discussing information from previous IFdMidies on the Yuba River. For
example, the PHABSIM analysis conducted previooslthe Yuba River for CDFG (Beak
1989) developed habitat suitability criteria forapning. If these data were reviewed and
determined to sufficiently fulfill the specific kasbjectives, it may alleviate the need for
additional manipulation of site-specific habitatitsbility data for spawning anadromous
salmonids. Additionally, a review of the previousABSIM analysis completed on the Yuba
River may aid in the development of new hypothasdsspecific efforts that would build

on existing information.

Response: We recognize that Beak’s (1989) study reflectedsthedard practices for instream
flow studies in the 1980’s. However, the technijtar performing instream flow studies have
been significantly refined since the 1980’s to @ase the accuracy of habitat predictions and
reflect the hydraulic complexities of river charsmeln particular, USFWS decided to conduct
instream flow studies for salmon on the lower Y&baer which utilize the improved practices
for conducting instream flow studies to developitalsuitability criteria and hydraulic
modeling of available habitat. The specific praged used in this study that were not used in
the Beak (1989) study include: 1) the use of Tiypeiteria with application of a technique to
correct for availability (Guay et al. 1991); 2) lealtion of habitat use data with equal sampling
of different mesohabitat types to address habiutatiability and (possibly) at a high enough flow
so that fish can select their preferred habitatadtaristics; 3) the application of a procedure to
adjust spawning depth habitat utilization curvasaiaailability (Gard 1998); 4) the use of a two-
dimensional hydraulic and habitat model, insteaBIdABSIM; and 5) placement of sites for
modeling spawning only in heavy spawning-use dreAscordingly, a review of the habitat
suitability criteria for spawning from the Beak @9 study and the previous PHABSIM
analysis completed on the Yuba River would notinithe development of new hypotheses
and specific efforts that would build on existimgdrmation. The preceding discussion of
the Beak (1989) study has been incorporated i@kecutive summary for this report.

YCWA 4. Comment: A review of existing data (Beak 1989) could inclbdéh a review of the
data itself including the geographic scope of thalg, the sample site selection and rationale,
the experimental design utilized, the applicabibfythe methodologies and sampling
techniques that were used to obtain data, the cetepkss of the data set, the reliability of
data collected based on the type of methodologmeksexperimental design used, the data
reduction, the applicability of the statistical dpsis performed on data, a review of the data
treatment and conclusions including the value &f shatistical analysis (e.g., are the
analyses appropriate given the type of data, samsfde, variance), and the accuracy of the
conclusions drawn from the study. Specific reviements of these biological data could
include reviewing the methodology for obtaining@-specific habitat suitability criteria, the

®This is one way to address factors, such as peiifitgand upwelling, other than depth,
velocity and substrate, which control the distnbatof spawning (Gallagher and Gard 1999).
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flows at which site-specific habitat suitabilityiteria observation data were obtained, the
locations at which site-specific habitat suitabjlidriteria observation data were obtained
including habitat types, the rationale for choosithgse locations, the stratified sampling
design within habitat types and river reaches,distribution of observational data in relation
to data bins, and the methods used for generatiaite-specific habitat suitability criteria
including curve-fitting techniques and a reviewtloé possibility of adjusting the existing
utilization criteria for availability. Also, this icft report should include discussions of the
geomorphology of the Yuba River, including analydishanges in channel planform
geometry, channel incision, stability of the presday channel, and gravel recruitment,
transport and embeddedness since the conduct ofG&Pprevious IFIM study.

Response: Since the elements of Beak’s (1989) study do rit#aethe current state-of-the-art
practices for instream flow studies (see respom3@NCA comment 3), a review of the data

itself including the geographic scope of the stutlg,sample site selection and rationale, the
experimental design utilized, the applicabilitytbé methodologies and sampling techniques
that were used to obtain data, the completenetiseofiata set, the reliability of data
collected based on the typémethodologies and experimental design usedd#ta

reduction, the applicability of the statistical bysés performed on data, a review of the data
treatment and conclusions including the value efgtatistical analysis (e.g., are the analyses
appropriate given the type of data, sample sizéamae), and the accuracy of the
conclusions drawn from the study would not be appede. Similarly, a review of the
methodology for obtaining site-specific habitattahility criteria, the flows at which site-

specific habitat suitability criteria observatioatd were obtained, the locations at which site-
specific habitat suitability criteria observatioatd were obtained including habitat types,
the rationale for choosing these locations, thetifgd sampling design within habitat types
and river reaches, the distribution of observatiateda in relation to data bins, and the
methods used for generation of site-specific halsitgtability criteria including curve-

fitting techniques and a review of the possibilifyadjusting the existing utilization

criteria for availability would not be appropridbecause the elements of Beak’s (1989) study
do not reflect the current state-of-the-art praditor instream flow studies. Since a review of
Beak’s (1989) study is not appropriate, it is netessary to discuss changes in channel
planform geometry, channel incision, stability bétpresent-day channel, and gravel
recruitment, transport and embeddedness since ¢a& BL989) study. We have added a
section to the discussion on the geomorphologyheffuba River, specifically regarding
whether the Yuba River is in dynamic equilibrium.

SPECIFIC COMMENTS

YCWA 5.The USFWS draft report states (pg. 1) Eot'the Yuba River downstream of
Englebright Dam, the Central Valley Project Impromeent Act Anadromous Fish Doubling
Plan calls for improved flows for all life historgtages of Chinook salmon and steelhead
(U.S. Fish and Wildlife Service 1995}.

This statement should be followed by recognitiat YCWA, collaboratively with NMFS,
USFWS, CDFG and NGOs, diligently worked to devela@mmprehensive set of improved
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flow regimes, which now are the Flow SchedulehefLiower Yuba River Accord (see Draft
Environmental Impact Report/Environmental Impact&ment for the Proposed Lower
Yuba River Accord, June 2007).

Response: We have added the above text to the introduction.

YCWA 6.The USFWS draft report states (pg. 1) Thé purpose of this study was to
produce models predictinthe availability of physical habitatin the Yuba River for spring
and fall-run Chinook salmon and steelhead/rainbowotit spawning_over a range of stream
flows."

The USFWS draft report does not appear to fultdlstated purpose. Habitat availability
ultimately is associated with water availabilityhwh is further defined by hydrological
factors (e.g., snowpack, runoff, carryover storagke,.) and operational constraints (e.g.,
flood control, hydropower production, beneficialeudeliveries, etc.). The USFWS draft
report does not address hydrology (and therefotenately does not predict habitat
availability), nor does it address the issues @& tleasibility or applicability of the habitat-
discharge relationships. The purpose or objectt/éhe USFWS draft report therefore may
be more accurately stated as 1o produce models predicting spawning habitat-dische
relationships in the lower Yuba River.

Response: We modified the sentence in question as follows:

“The goal of this study was to produce models mtady the availability of
physical habitat in the Yuba River for spring aatl-fun Chinook salmon and
steelhead/rainbow trout spawning over a rangereést flows that meet, to the
extent feasible, the levels of accuracy specifiethe methods section.”

YCWA 7. 0On page 1, the USFWS draft report attempts to firekkamount of spawning
habitat with reproduction success through changethe amount of redd superimposition.
In addition, although it is stated (pg. 5) that thercentage of fall-run Chinook salmon
redd superimposition was recorded, the resultdaf tlata collection are not presented in
the USFWS draft report.

Moreover, the USFWS draft report does not evalwaiteven discuss whether redd
superimposition occurs in the lower Yuba Riveribit, does, whether it is related to flow or
spawning habitat availability. Therefore, this pgraph (and references on pg. 5 and pg.
75) should be revised accordingly or omitted.

Response: The material referenced by the commenter is siraglgnceptual model of the link
between spawning habitat and population changeatbakd apply to any instream flow study
addressing salmonid spawning. As such, an evaluati discussion of whether redd
superimposition is related to flow or spawning hatb@vailability is not necessary. We added
the following sentence to the results section: “Mtend that 73 out of 213 fall-run Chinook
salmon redds in 2002 (or 34%) were superimpos8ased on the above, we believe that this
paragraph (and references on pg. 5 and pg. 75)mbterwed to be revised.
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YWCA 8. The USFWS draft report states (pg. 1) thatMicfohabitat features include
the hydraulic and structural conditions (depth, elty, substrate or cover) which define the actual
living space of the organisms".

As further discussed in following comments, forgphawning lifestage the micro-habitat
hydraulic or structural conditions characterizinddfining) spawning habitat also include
intragravel permeability and flow conditions (i.epwelling and/or downwelling), which
are not sufficiently addressed in the USFWS draftart. In fact, the methodology used to
develop the Habitat Suitability Indices (HSI) angpdy them to estimate spawning habitat
availability does not specifically address this @uatially important component of spawning
habitat selection, utilization and availability, drtherefore may result in the prediction of
suitable (available) habitats which simply may betutilized because of behavioral
selection for specific intragravel conditions (S8emment 6).

Response: Intragravel permeability and upwelling and/or doweiing were incorporated

into spawning habitat by placing sites only in higde spawning areas, based on the
assumption that spawning salmonids select spawaiags with sufficient intragravel
permeability and upwelling and/or downwelling. #isch, we believe that the draft report
sufficiently addresses intragravel permeability aipavelling and/or downwelling. The
methodology used to develop the Habitat Suitabiityices (HSI) and apply them to
estimate spawning habitat availability specificalydresses this potentially important
component of spawning habitat selection, utilizatamd availability because habitat
selection, utilization and availability were allsessed in areas with high spawning use, and
thus with sufficient intragravel permeability angwelling and/or downwelling. Because
spawning was only assessed in high-spawning use atttee modeling would not result in the
prediction of suitable (available) habitats whiemgly may not be utilized because of
behavioral selection for specific intragravel cdrafis.

YWCA 9. The USFWS draft report presents (pgs. 1-2) thiefohg three general
categories of techniques to evaluate spawning la&bffl) habitat modeling; (2) biological
response correlations; and (3) demonstration flasg@ssment. The USFWS draft report
then lists the disadvantages of biological respocmeelations and demonstration flow
assessment, but it does not list their advantalyeseover, the USFWS draft report does not
list the disadvantages (or advantages) of habitatieling and compare them to the other
two approaches. The USFWS draft report conclushat habitat modeling is the "best"
technique for the Yuba River, therefore is not ldage any supporting rationale presented
in the report.

Response: The commenter is correct that the report doesisiothle advantages of biological
response correlations and demonstration flow ass&sisor the advantages of habitat
modeling. However, we believe that a consideratibthe disadvantages of biological
response correlations and demonstration flow ass&sisis a sufficient reason to not use
these methods. Habitat modeling is then left asotly available method to use. We added
text to the report concerning the disadvantagdsabitat modeling. We have modified the
conclusion sentence as follows to address the corterie concerns: “Based on the above
discussion, we selected habitat modeling as thetgae to be used for evaluating anadromous
salmonid spawning habitat in the Yuba River.”
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YWCA 10. The USFWS draft report states (pg. 2) Itis'well-established in the literature
(Rubin etal. 1991, Knapp and Preisler 1999, Paeagicz 1999, Geist et al. 2000, Guay et al. 2000,
Tiffan et al. 2002, McHugh and Budy 2004) that ugjra logistic regression is preferable to
developing criteria just using use datdBecause Parasiewicz (1999) was not available for
review, these comments do not discuss it. For ¢élasans discussed here, the remaining
referenced literature does not support the USFWStdeport contention:

d Rubin et al. (1991) did not conclude that usingistig regression is preferable to
developing suitability criteria using only use dafiéhey collected density of
juvenile salmonids and physical habitat data ingeihen converted cell data to
curves using a nonlinear regression procedure shitedata with many zero
counts of fish in cells. They concluded that byil@suitability curves on
relationships between density of juvenile fish &dabflitat conditions in cells,
rather than on frequency distributions of habitanditions measured at fish
observation locations, no adjustment was neededhditat availability.

u Knapp and Priesler (1999) did not conclude thatngslogistic regression is
preferable to developing suitability criteria usimogly use data. They used
nonparametric logistic regression model technigtesdescribe the relationship
between independent variables (channel and micrihtbharacteristics) and
the probability of finding California golden trowédds in a Sierra Nevada
stream. They concluded that their use of a geneedliadditive model, of which
nonparametric logistic regression models are a da$g, is a substantial
improvement over previous approaches to modelisig-fiabitat relationships
that used generalized linear models such as traddl logistic regression.

d Geist et al. (2000) did not conclude that usingistig regression is preferable
to developing suitability criteria using only usatd. They did not develop
habitat suitability criteria per se. Rather, thegad logistic regression to
determine which explanatory variables (i.e., wadepth, velocity, substrate,
and lateral slope) from each habitat cell were impat in spawning habitat
selection by fall-run Chinook salmon in the ColueBiiver. Fall-run Chinook
salmon spawning habitat suitability was the binaggponse variable (suitable
or unsuitable) for the logistic model. They conadddhat redds were patchily
distributed ("clustered"), and suggested that sammeasured factor(s)
influence redd site selection, such as upwellimpfhyporheic habitats.

d Guay et a. (2000) evaluated the ability of numdraditat models to predict the
distribution of juvenile Atlantic salmon in a smaler, and compared predictive
capabilities of two biological models - one basedpoeference curves (HSI), and
one consisting of a multivariate logistic regressidesigned to distinguish
between the physical conditions used and avoidefishy(HPI). They concluded
that HPI may be a more powerful biological modedritHSI, but cautioned that
this may be due to the mathematical structure tsd, which may have
allowed a better representation of the statistiaall biological interaction
among physical variables with the HPI.

B-32



Q Tiffan et al. (2002) used a logistic regression mlo relate the probability of
juvenile fall-run Chinook salmon presence in nearghareas of the Columbia
River to measures of physical habitat, as part éish stranding evaluation.
However, they did not develop habitat suitabilititeria (as indicated in the
USFWS draft report), nor did they compare or ma&eaiusions regarding use
data in HSI development.

(| McHugh and Budy (2004) did not develop and compageéstic regression
suitability criteria with frequency of use data. tRar, they concluded that
river-specific suitability models for Chinook salmpedd site selection (based
on logistic regression) provided greater predictpperformance than general,
generic PHABSIM-type suitability models developedther rivers, but applied
to that specific river.

Response: We have modified the sentence in question as fellmaddress the commenter’s
concerns:

“It is well-established in the literature (KnappdaRreisler 1999, Parasiewicz
1999, Geist et al. 2000, Guay et al. 2000, Tiffaale2002, McHugh and Budy
2004) that logistic regressions are appropriatelémeloping habitat suitability
criteria.”

The above sentence is consistent with the followugte from the most recent of the references
(McHugh and Budy 2004):

“More recently, and based on the early recommeaodstof Thielke (1985), many
researchers have adopted a multivariate logisgjiession approach to habitat
suitability modeling (Knapp and Preisler 1999; Geisal. 2000; Guay et al.
2000).”

We have deleted the reference to Rubin et al. (1B8dause it discusses a similar method to
logistic regression using density instead of preseabsence.

YWCA 11. On page 4, six assumptions for the study describéde USFWS draft

report are listed. However, no discussion is pr@ddegarding why these assumptions are
necessary, or to what extent each of these assongpis valid, is partially met, or is not met.
Such a discussion is necessary to evaluate thecigraf the study. A brief discussion of
these assumptions should include, but not be Ildrtibe the following:

Assumption 1: Physical habitat is the limiting féar for salmonid populations in the Yuba
River.

Presumably, this assumption actually is that spangrnabitat is the limiting factor for
salmonid populations in the Yuba River, because dihaft report only addresses elements of
the spawning lifestage. However, there is no ewtéeld support this assumption. In fact,
recent studies conducted by UC Davis indicate g8p@wning habitat is not limiting for
lower Yuba River salmonid populations (G. PasterddlC. Davis, 2007 pers. comm.).
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Response: A basic assumption of all instream flow studiethest physical habitat is limiting

fish populations (Bovee 1982, page 120). Accorblingo discussion is needed regarding
why this assumption is necessary, or to what extaatassumption is valid, is partially met,
or is not met. If some other factor such as foofishing mortality is controlling the population
size, rather than physical habitat, changes inipalkabitat would not be expected to result in
changes in the fish population. In 2002, we netbdther the fall-run redds which we measured
HSI data on were superimposed or not; we found#Baiut of 213 redds (or 34%) were
superimposed, suggesting that physical spawningatabay be limiting in the Yuba River.
Further, it should be noted that not all areas wititable depth, velocity and substrate are used
for spawning; salmonids preferentially select amg#ls high gravel permeability. G. Pasternak,
U.C. Davis found a ratio of spawner to redds ad 4.t A ratio of spawner to redds of 4 to 1
suggests that spawning habitat may be limitingthefe was sufficient spawning habitat to
enable all adults to spawn, it would be expectatltiie spawner to redd ratio would be closer to
2 to 1 (in other words, that each spawning paiatere a redd).

YCWA 12. Assumption 2: Spawning habitat quality can be caeterized by depth, velocity and
Substrate.

This assumption has the potential to be reasonaalyd depending on the methodologies
used to develop HSIs. As long as the methodolalpeswt compromise the ability of these
three parameters (or combinations thereof) to reffie influence of unmeasured
parameters (e.g., localized upwelling) in spawnirapitat quality and concomitant
spawning site selection, it may be a reasonablemgsion. However, the data collection
procedures, methodologies and resultant HSIs dgeslan the USFWS draft report raise
guestions as to the extent to which this assumpsimalid (see following comments).

Response: As discussed in the responses to YWCA comments9landl 24-43, the
methodologies used do not compromise the abilithe$e three parameters (or combinations
thereof) to reflect the influence of unmeasuredapeeters (e.g., localized upwelling) in
spawning habitat quality and concomitant spawniig Selection, since the data collection
procedures, methodologies and resultant HSIs irr¢pert take intragravel permeability
and upwelling and/or downwelling into account besmbabitat selection, utilization and
availability were all assessed in areas with higavening use, and thus with sufficient
intragravel permeability and upwelling and/or dovwalling.

YCWA 13. Assumption 3: The depths and velocities presentrdpyHSI data collection were

the same as when the redds were constructed.

It is critically important that the water depth am@locity data used in HSI development
actually reflect the water depths and velocitieattbxisted at the spawning areas at the
time of spawning site selection and redd constouctHowever, this assumption appears to
have been violated for fall-run Chinook salmon atelelhead. The USFWS draft report
recognizes this concern by stating (pg. 63) thdtThe unstable nature of the flows in both
segments from the beginning of fall-run Chinook sabn and steelhead/rainbow trout spawning
resulted in some uncertainty that the measured tepnd velocities in both segments were the same
as present at the time of redd construction intaliee years This apparent violation introduces
(unaccounted for) bias into the water depth anaegy HSI curves for both species, and
raises concerns regarding their utilities.
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Response: We have added text to the discussion section (Bgon — Factors Causing
Uncertainty) regarding the effects of flow fluctiweits on the water depth and velocity HSI
curves for fall-run Chinook salmon and steelheadbfraw trout.

YCWA 14. Comment: The extent of bias is largely dependent on the niade of flow
differences that occurred during the time perioteexling from the time of actual redd
construction to the time of HSI data collectione$h flow changes are presented in Table
10 (pg. 32) of the draft USFWS report.

Response: In all but one case (fall-run Chinook salmon abbBaguerre Point Dam in 2002),
the flows during HSC data collection were less ttienaverage flows during the period of redd
construction. Since depths and velocities in&e@sh flow, on average the depth and velocity
HSC data are slightly less than the depths anctiteds present during redd construction, which
would result in an underestimate of the flow witle peak amount of spawning habitat.
Accordingly, the depth and velocity HSI curves likbave a small bias towards lower depths
and velocities. This explanation has been addédgetoeport (Discussion - Factors Causing
Uncertainty).

YCWA 15. Comment: Flows varied significantly during the period frommetassumed
starting dates of fall-run Chinook salmon and shegld spawning until the dates of HSI
data collection. These changes in flow bring intestion whether the water depths (and
associated velocities) actually selected by, analable to, fall-run Chinook salmon and
steelhead resemble those measured and used toogethed HSIs.

Response: The degree of uncertainty in the flow-habitat rielaships given in Appendix K of

the report from differences in depths and velositiethe time of redd construction versus at the
time habitat suitability criteria data were colktttwould be proportional to the percent variation
in flow prior to HSI data collection, as shown iablle 10 of the report. Accordingly, there
would be the most uncertainty in the fall-run Clih@almon flow-habitat relationships and the
least uncertainty in the spring-run Chinook salrflow-habitat relationships, with regards to
differences in depths and velocities at the timeedfl construction versus at the time habitat
suitability criteria data. This explanation hagm@dded to the report (Discussion - Factors
Causing Uncertainty).

YCWA 16. Comment: The fall-run Chinook salmon habitat suitability wria (HSI) were
based on data collected in 2001, 2002 and 2003.flbwes used as the basis for HSI
development were the average flows each year frotoli2r 1 (the assumed date of the
start of the fall-run Chinook salmon spawning segsantil the date of HSI data collection
(pg. 21). Review of Table 10 (pg. 32) of the USFIN$t report indicates that average
flows varied by 620% to 639% during the fall-runi@dok salmon spawning periods prior
to HSI data collection.

Response: The above statement is incorrect. Within each gedrsegment, average flows only

varied by 20% to 39% during the fall-run Chinooknsan spawning periods prior to HSI data
collection.
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YCWA 17. Comment: For example, during the 2002 HSI data collectionfedl-run
Chinook salmon at the Above Daguerre site, averfbayes (as presented on pg. 32, Table
10) ranged from about 629 cfs to about 1,143 admfthe assumed start date of the
spawning season until the time of HSI data coltactiAlthough it is recognized that stage-
discharge relationships are site-specific due tggibal and hydraulic interactions, the
stage-discharge relationship for the Yuba Riverm®martville gage provided by the
California Data Exchange Center (http://cdec.watargov/rtables/YRS.htmprovides an
indication of the potential change in stage asstamawith these flow levels. Application of
the rating table at the Smartville gage indicatkattstage would change up to about 1 foot
between these two flow rates, and associated whpth (and velocities) were variable
from the time of spawning to HSI data collection.

Response: The above stage change is an overestimate ofdge shange that would be

expected in high-use spawning areas on the YubarRivor the upstream and downstream
transects of our 10 study sites, the differencgtage for 629 versus 1,143 cfs averaged 0.61 feet,
with a range of 0.46 to 0.76 feet.

YCWA 18. Comment: Assumption 3 may have been violated to a greatgresdefor
steelhead than for fall-run Chinook salmon. For exde, for the 2003 Above Daguerre HSI
data collection effort for steelhead, average flpas indicated in Table 10, ranged from
about 1,008 cfs to about 3,790 cfs over the peendompassing assumed dates of redd
construction until HSC data collection. This diece in flow would result in a change in
stage of about 3.3 feet according to the Yuba Riagng table for Smartville available
from CDEC. The depth HSI curve (and the water vigfadSI curve) for steelhead may
contain a considerable amount of bias dependinghennumber of redds constructed
under flow conditions that were differetitan the conditions when the HSI data were
collected.

Response: We would characterize the comparison between stadland fall-run Chinook
salmon that there would be greater uncertainty vagards to the depths and velocities present
during steelhead redd construction than for fati-@hinook salmon, rather than that assumption
3 was violated. The above stage change is an stireade of the stage change that would be
expected in high-use spawning areas on the YubearRivor the upstream and downstream
transects of our 10 study sites, the differencgtage for 1,008 versus 3,790 cfs averaged 1.88
feet, with a range of 1.47 to 2.45 feet. We bdithat the steelhead depth and velocity HSI
curves likely underestimate the true depth andonés selected by steelhead, since the flows
during HSC data collection were less than the ayesflaws during the period of redd
construction.

YCWA 19. Assumption 4: Any steelhead/rainbow trout reddsasared in the surveys
were constructed during the 30 days prior to thengey dates based on the assumption that
redds would not appear fresh after that time period

Insufficient detail is provided to ascertain thdidéy of this assumption. Additional
information should be provided to support the agstiom that steelhead reddsdt covered
with periphyton growth (pg. 19) have been constructed within 30 daysmpto

observation. Additional information regarding whainstitutes those not covered with
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periphyton growth in more descriptive and, if possible, quantitatiterms to aid in
consistency when assessing the state of reddsaheuprovided in the USFWS draft
report, as well as the supporting rationale for mgiperiphyton coverage to estimate the
time between redd construction and data collection.

Response: We do not have any additional information, norweeaware of additional
information in the literature, regarding how lomgakes for redds to be covered with periphyton
growth after redd construction. However, inforroatin Stone (2006) suggests that 30 days is a
reasonable estimate. Specifically, Stone (200@)dahat lamprey nests were no longer visible
after 30 days for nests constructed prior to lalgyMWe evaluated whether a redd was covered
with periphyton growth using professional judgmand did not apply any quantitative
measures. We do not have any additional supporitngnale, beyond what is already in the
report, for using periphyton coverage to estimaeetime between redd construction and
data collection, other than it is commonly usednisiream flow studies when collecting
spawning habitat suitability criteria data. Anatledication that the steelhead/rainbow
trout redds were constructed during the 30 daysro the survey is that
steelhead/rainbow trout adults were observed opettent of the redds (12 percent of the
redds with depths < 5 feet and seven percent ofatlds with depths > 5 feet).

YCWA 20. Assumption 5: The 10 study sites are represen&ti¥ anadromous

spawning habitat in the Yuba River

This assumption may be reasonably valid, althougipsrting documentation is required
and not provided in the USFWS draft report. The W&~draft report (pgs. 5 and 7) states
that study sites selected were those that recdieadiest use by spring-run and fall-run
Chinook salmon, and by steelhead/rainbow troutmapped by Jones and Stokes biologists
during 2000. It would be very helpful if the tertmeaviest use" was supported in the
USFWS draft report by documentation such as thegreages of spring-run Chinook
salmon, fall-run Chinook salmon and steelhead relddated within each of the 10 study
sites relative to the numbers of these redds iretite'e lower Yuba River.

Response: The habitat simulation portion of the results setgives information on the
proportion of the population of spawning salmon ateklhead/rainbow trout using the sites.
Specifically, the ratios of total redds in the seginto the number of redds in the modeling sites
is the inverse of the proportion of the populatidrspawning salmon and steelhead/rainbow
trout using the sites. Thus, 45 percent (1/2.2pafwning fall-run Chinook salmon and 57
percent (1/1.76) of spawning steelhead/rainbowt above Daguerre and 42 percent (1/2.37) of
spawning fall-run Chinook salmon and 80 percertt.gB) of spawning steelhead/rainbow trout
below Daguerre used the study sites. We have atiéeabove percentages to the report (Results
- Factors Causing Uncertainty). The number of saddeach site, versus all of the sites in a
given segment, is given in Table 6. We believée the spawning sites are a representative
sampling of high-use spawning habitat in the YulbgeR based on the number of sites and the
proportion of the population using the study sites.
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METHODS
GENERAL COMMENTS

YCWA 21. Comment: The USFWS draft report repeatedly represents espuvning
Chinook salmon as "spring-runand defines their spawning period as Septembeit ieeds
to be added explaining that for management distimcpurposes, Chinook salmon spawning
during September are assumed to be spring-runpatih no data exists definitively
supporting that distinction between spring-run dati-run Chinook salmon. The report also
should mention the lack of genetic information aading that there are distinct spring-run and
fall-run Chinook salmon in the lower Yuba River.

Response: It is the long-standing and standard practice int Valley spawning HSI data
collection to assume that any redds constructeithgltihe month of September (i.e. prior to
October 1) are spring-run and that any redds coctelri between October 1 and December 31
are fall-run (Vogel and Marine 1991). We haveduléd this practice for this study.
Accordingly, we have not evaluated genetic infotioratn this report.

YCWA 22. Comment: It appears that HSC and HSI are used interchangetiiybughout the
USFWS draft report. A standard nomenclature shd@daonsistently used, unless specifically
intended otherwise.

Response: HSC refer to the overall functional relationshipattare used to convert depth,
velocity and substrate values into habitat quékt$l). HSI refers to the independent variable in
the HSC relationships. We have added these defisito the report (Methods - Habitat
Suitability Criteria (HSC) Data Collection), andsrewed the report to verify that we have used
the terms HSC and HSI consistently.

YCWA 23. Comment: Given the suite of issues regarding HSI developrfieaiuding the
depth adjustment procedure and biovalidation) asd$sed in the following comments,
consideration should be given to recalculating ifels and/or using alternative HSIs and re-
running the models to estimate WUA-discharge refeghips for spring-run and fall-run
Chinook salmon and steelhead/rainbow trout spawimntpe lower Yuba River with different
HSIs.

Response: We have evaluated the specific issues raised by X\WWQarding HSI development
(see responses to YWCA comments 24-43 and PG&E @mi®). Based on our evaluation,
we have determined that our HSI development methoglsalid and represent the current state
of the art (Gard 1998, Guay et al. 2000). Accagtiinwe have not re-run the models with
recalculated or alternative HSIs to estimate WU#etarge relationships for spring-run and
fall-run Chinook salmon and steelhead/rainbow tspawning in the lower Yuba River with
different HSIs.
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SPECIFIC COMMENTS

YCWA 24. The USFWS draft report (pg. 20) states that a nteffresented in Rubin et al.
(1991) was applied to explicitly take into accobabitat availability in developing HSC
criteria, without using preference ratios (use detl by availability). However, the USFWS
draft report does not explain what specific compaaef Rubin et al.'s (1991) methodology
were applied. Rubin et al. (1991) collected densftjuvenile salmonids and physical habitat
data in cells, then converted cell data to curveim@ a nonlinear regression procedure suited to
data with many zero counts of fish in cells to twr/pled. A clear explanation of the specific
methodology employed needs to be provided in tHeNESdraft report.

Response: To clarify the methodology employed, we have chanfe reference in question to
Guay et al. (2000), since Rubin et al. (1991) dumsuse logistic regression, but instead uses a
similar technique using numbers of fish, rathentpeesence/absence.

YCWA 25. The HSI development methodology needs to be meadyckescribed to
facilitate understanding the specific steps undertg and to resolve what appears to be
potentially conflicting rationales. For example, pg. 20, the USFWS draft report states that
the HSC development methodology takes into ac¢@mmtat availability without using
preference ratios (use divided by availability).the description of the depth adjustment
procedure (pg. 22), linear regressions of relatfive., "normalized") availability and use were
regressed against the midpoint of the depth incréméo achieve "linear" values. Then
"linearized" use values are divided by "linearizexVailability values. Isn't this essentially a
preference ratio (use dividdaly availability)simply using "linearized" values?

Response: The statement that

“HSC development methodology takes into accountthtbvailability without
using preference ratios (use divided by availafilit

only refers to the logistic regression proced¥e have modified this sentence in the report
for clarification. The separate technique to adgepth habitat utilization curves for spawning
to account for low availability is discussed in #rer paragraph. As noted in Gard (1998), this
technique is an intermediate method between pmederand use, and avoids problems
associated with a preference ratio by only moddytine upper end of the depth utilization
curve. The use of both techniques is necessargrtect for the effects of habitat availability
on habitat use.

YCWA 26. Comment: Then, those linearized "preference" ratios werendtadized (i.e.,
normalized) to achieve "scaled" ratios ranging frOnto 1. These "scaled ratios" were then
treated as dependent variables, and regressed agtie midpoints of the depth increments
(independent variables).

Response: As noted in Gard (1998), the above technique imTmediate method between

preference and use, and avoids problems associutted preference ratio by only modifying
the upper end of the depth utilization curve.
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YCWA 27. Comment: The report needs a description of the consideratiassociated with
what appears to be the use of "discrete” dependariables in a continuous (linear
regression) function to produce discrete dependaniables that then are divided by each
other to produce ratios, which are then used asmdite dependent variables in a
continuous function where that function, in tursiused to predict an intercept with the X-
axis (independent variable, the midpoint of thetldpcrements).

Response: We disagree that the method uses discrete depevaigaibles — rather, the method
uses finite-sized increments (0.5 feet) of a cardus variable (depth). The methodological
considerations of this technique were subject & peview and scrutiny prior to publication in a
refereed journal (Gard 1998).

YCWA 28. The selection of the HSC data to be used to estalblow-habitat
relationships is often a contentious component thbw-habitat study (PHABSIM)
,especially when the decision is made autonomd&tbinaker et al. 1995; Bovee 1995b).
“The habitat suitability criteria are typically thenost significant factor in determining the
outcome of a habitat study, more so than the tygeydraulic/hydrodynamic model used”
(Waddle in USFWS 2003 peer review of the lower AgaarRiver). Overestimates of
available habitat can lead to nonachievable goalsgrotecting salmonid habitat and can
be directly related to use of inaccurate suitalyilielationship criteria (Geist et al. 2000;
McHugh and Budy 2004). The HSC development appraaed by USFWS for the lower
Yuba River spawning habitat evaluation appearsddhased, at least conceptually, on a
developing methodology. It is unique and has bderacterized by peer reviewers of
recent USFWS application as confusing and produgngstionable results (USFWS 2003,
USFWS http://lwww.delta.dfg.ca.gov/AFRP/documents/
Sacramento_River_Spawning_Response-to-Commentsnizotypdf).

Response: We agree that the habitat suitability criteria gygically the most significant
factor in determining the outcome of a habitat gtutf the method utilized in this study had
overestimated the amount of available habitat,els#ould have been a large percentage of
unoccupied locations for fall-run Chinook salmorthwiigh combined suitability. Such was
not observed in this study, since only 18 percérithe unoccupied locations had suitabilities
greater than 0.5 for fall-run Chinook salmon spawni We would characterize the HSC
development approach used in this study as basedfwlhy-developed methodology which
represents the state-of-the-art for developing asdxd habitat suitability criteria. The
methodology has been published in a peer-reviewerhpl (Gard 1998) and we have applied
it on six streams (Merced River, American Riverci@aento River, Butte Creek, Yuba
River and Clear Creek). Based on a search of then8e Citation Index database, we are
unaware of other published studies using this nudlogy. We responded to the peer
reviewers of the Sacramento River instream flowdgttegarding whether the method is
confusing or produces questionable results. Weseeivthe description of the methods in
that report to clarify the methods and demonstita¢evalidity of the results. Such concerns
regularly arise during the peer review process ahuscripts for publication in scientific
journals, but do not necessarily negate the validita given methodology. Rather, peer
review is an opportunity and forum to respond, i§yaiand revise where appropriate.
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YCWA 29. Comment: The approach used by the USFWS to develop spawtth@appears
to be a unique combination of "traditional” normzgid frequency of use evaluation for
substrate suitability and a two-step approach imnod): (1) polynomial logistic analysis of
depth and velocity suitability; and (2) adjustmehtdepth suitability (Gard 1998sic) (pg.
21). The only references provided by the USFWS degbrt in its discussion of suitability
development are Rubin et al. (1991), which doesapply (see Comment 6), and SYSTAT
2002. Because neither of these references norigwasision provided by the USFWS draft
report describes or supports using the method f8CHlevelopment, the identified flow-
habitat relationships on the Yuba River may not/akd.

Response: We agree that the approach used is a unique comndinaf "traditional”
normalized frequency of use evaluation for substgtitability and a two-step approach
involving: (1) polynomial logistic analysis of dépand velocity suitability (Guay et al.
2000); and (2) adjustment of depth suitability (64898). We believe that the technique is
unique because it is a state-of-the-art methodn@sd in our response to YWCA Comment
10, we have changed the reference to Guay et @D0)2 which applies, and provides a
description of the polynomial logistic analysisddpth and velocity suitability. The
methods gives a third reference— Gard (1998) — lwprovides a complete description of the
technique for adjustment of depth suitability. Tdwanbination of Guay et al. (2000) and
Gard (1998) describe and support the method used3$& development. Further, the
discussion in the report both describes and suppming the method for HSC development.
Accordingly, we believe that the identified flowdtat relationships on the Yuba River are
valid.

YCWA 30. Multivariate logistic regression is a developingpapach to evaluate habitat
suitability. Under this approach, scientists tydigaake the presence of a fish (or its redd)
at a site to imply site suitability, and subseqigmntodel presence/absence across a wide
range of sites as a function of a suite of contumior categorical habitat variables using
standard statistical techniques.

Response: We disagree that multivariate logistic regress®a developing approach — rather
we would characterize it as a fully-developed apphg since it was first introduced in 1985 and
is well-established in the peer-reviewed literatioredeveloping HSC (Knapp and Preisler 1999,
Parasiewicz 1999, Geist et al. 2000, Guay et &020Uiffan et al. 2002, McHugh and Budy
2004).

YCWA 31. Comment: The USFWS draft report uses logistic regressiomémtify
significant influences on habitat use by determgnine significant independent variable(s),
and then developing a probability of habitat usesdée on those variables.

Response: We agree.

YCWA 32. Comment: The USFWS draft report apparently deviates fromapproaches in
the referenced documents by using univariate logrgigression approach, rather than a
multivariate logistic regression approach. As suttite approach used by the USFWS draft
report is not directly comparable to the methodpaeed in the literature, and requires a
more detailed description and discussion supportimgapplied method. The USFWS draft
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report needs to be edited to discuss the approenass of its approach, including a more
detailed description of what the approach invoheed how it was developed, and the
biological rationale for using this approach.

Response: A multivariate approach assumes that there areaictiens between depth, velocity
and substrate. We consider the use of a univaajgteoach to be appropriate in this application
(see response to YWCA comment 33), and thus a deiegled description and discussion
supporting the applied method in the report isrequired. We have reviewed the draft report to
ensure that it provides a sufficiently detailed atggion of HSC development protocols and
the biological rationale for using this approachetiiods — Habitat Suitability Criteria

(HSC) Development).

YCWA 33. Comment: The USFWS draft report assumed that the three iadeent
variables, depth, velocity and substrate, are ebyusiignificant because compound
suitability is the product of the HSI of the thnesriables. The USFWS draft report had the
opportunity to test this assumption but did notvési the uncertainty of the applied
assumption of equal significance in the Yuba Ritre,USFWS draft report needs to be
edited to reevaluate these findings, including tedaination of the significance of depth,
velocity and substrate in determining the qualifyspawning habitat in the Yuba River,
and then reevaluate the habitat suitability relatships, as appropriate.

Response: It is the standard practice in instream flow stad@assume that all independent
variables are equally significant and to have coumubsuitability calculated as the product of
the HSI of the independent variables (Bovee 192@epl120). This assumption has
previously been tested and validated in the peeeveed literature (Vadas and Orth 2001).
Accordingly, we did not test this assumption on théa River.

YCWA 34. Comment: McHugh and Budy (2004) found spawning habitat diiily in EIk
Creek was best modeled as a quadratic functiorra¥éel size; in Sulphur Creek, it was
best modeled as a positive function of depth aland,the best model fit to a pooled data
set was a hybrid of the two single-stream modeis. mot clear if USFWS draft report
determined the significances of the three suitgbilariables. Given that the significances of
the three variables on habitat suitability vary iwgtreams, and because the objective of
the use of the logistic regression is to improvareleterization of the conditions defining
habitat suitability, the use of a multivariate appich should be discussed in the USFWS
draft report and used as appropriate.

Response: As noted in the report, the logistic regressionsfth depth and velocity for all
three runs/species were significant at p = 0.068hoAigh it is not typically given for use criteria,
we also performed a chi-squared test to determisighistrate was significant, and found that it
was highly significant (p = 1.2 x Fto 2.2 x 10'°® for all three runs/species. Given the result
of Vadas and Orth (2001) that all independent wéemare equally significant, it is not
necessary to discuss or appropriate to use a rat#te approach in the report.

YCWA 35. Comment: Geist et al. (2000) hypothesized that PHABSIM es@siwould be

improved if they incorporated habitat suitabilityiteria from redd clusters rather than
from individual redds. They determined that a I¢igisnodel is appropriate because it can
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be used to examine the functional relationship leetwa binary response (suitable versus
unsuitable) and explanatory variables that desctibe quality of the habitat. The model
estimates the probability of a positive responseuogng given a set of explanatory
variables. Fall-run Chinook salmon spawning habisaitability was the binary response
variable (suitable or unsuitable) for the logistiwodel.

Response: This is an accurate summary of Geist et al. (2000).

YCWA 36. Comment: Geist et al. (2000) used the results of the spatatern analysis to
determine whether habitat cells fell inside or adésredd clusters. Habitat cells that fell
inside redd clusters were assumed to be represertaf "suitable" spawning habitat and
were coded as O. Habitat cells that fell outside boundaries of the clusters were
assumed to be representative of "unsuitable" spagvhabitat and were coded as 1. Depth,
velocity, substrate (dominant and subdominant), Eteral slope values from each habitat
cell were treated as explanatory variables. All kxyatory variables were treated as
continuous variables with the exception of the aales dominant substrate and
subdominant substrate, which were both treatedissrdte factors with six levels based on
substrate diameter.

Response: This is an accurate summary of Geist et al. (2000).

YCWA 37. Comment: Critical components of the approach reported by<sget al.
(2000) include:

» Habitat attributes associated with redd clustergeviound to be a preferred
descriptor of habitat conditions versus individuatds

» Variables were systematically evaluated to deteanheir significance in
determining suitability

* Not all independent variables were equally sigrafit

The USFWS draft report appears to have used a aimstep-wise approach to determine
the significance of expressions in the polynomealagion developed for each variable. The
utility of using a regressed relationship betweefoeities at occupied and unoccupied
sites, however, is unclear. The USFWS draft repbauld discuss in more detail its
approach in terms of its need, appropriateness mtmnale, and explain contrast to the
approach reported by Geist et al. (2000).

Response: The first component assumes that redds are clastéke performed a preliminary
analysis for clustering using our fall-run reddadfcbm our study sites. As shown in the graph
on the following page, the redds on the Yuba Rarernot clustered, since the measured
distances fall to the right of the random distanc&scordingly, the first component from Geist
et al. (2000) does not apply to the Yuba River.
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We systematically evaluated variables to deterrthe& significance in determining suitability —
we found that all three variables (depth, veloaitg substrate) were significant in determining
suitability (see response to YWCA comment 34)s the standard practice in instream flow
studies to assume that all independent variabtesaually significant and to have compound
suitability calculated as the product of the HSklodé independent variables (Bovee 1996,
page 120). This assumption has previously bededemnd validated in the peer-reviewed
literature (Vadas and Orth 2001). Accordingly, bdieve that it is appropriate to use it in
this study. We view the differences between Geisdl. (2000)’'s approach and our
approach as minor, and thus believe that it isneatessary to include a discussion in the
report contrasting the methods used by Geist 2800) and in this report. We believe
that the utility of using a regressed relationshgween velocities at occupied and
unoccupied sites is clear, based on the referemtésgistic regression and the discussion in
the report. We have reviewed the draft reportigsuee that it includes sufficient detail of our
approach in terms of its need, appropriatenessatahale (Methods — Habitat Suitability
Criteria (HSC) Development).

YCWA 38. Comment: Guay (2000) developed two types of biological medeldescribe
habitat use: a habitat suitability model and a halbiprobabilistic model. The habitat
probabilistic model was used to estimate the proligiof observing a fish under given
combinations of physical conditions. This was acagby fitting a multivariate Gaussian
logistic regression model to the presence-absemta.d he logistic model was intended to
predict the probability (0-1) of finding fish in gnile using local substrate composition,
current speed, and water depth as independent bbgga The USFWS draft report would
benefit from a clear discussion of the methods usets study, and a comparison of these
methods to the methods used in the referenced daasm

Response: The only real difference between the approach byeduay et al. (2000) and in
this report is that Guay et al. (2000) used a maliate logistic regression and this report
used univariate logistic regressions. We consildier difference to be minor, and thus
believe that a comparison of the methods in thporeto those in Guay et al. (2000) is not
necessary. We have reviewed the draft report@roo that it includes a sufficiently clear
description of the methods used in our study.
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YCWA 39. Review of the remainder of the USFWS draft repudidates that
coefficients of determination $Rand significance levels are not presented for the
availability regression, the use regression, or thieearized" preference (scaled ratio)
regression. Provision of these values in the USFEM&® report would facilitate evaluation
of these relationships and, together with plotscfsas Figures 7, 8), ascertain the degree
to which the "linearized" values used as observepeshdent variables deviate from the
predicted values using the regression equationegidual analysis would accomplish this
important step in the analysis. Results of thedweal analysis would be used to evaluate
whether a linear regression function is appropriated to examine whether the variance of
the (as yet, unaccounted for) error terms is constén fact, cursory examination at
Figure 7 (pf. 38) suggests departures from thedmeegression model. The USFWS draft
report should contain a specific discussion of titemate utility of the depth adjustment
procedure considering the potential for compoundaecounted for) error associated with
the multi-step procedure.

Response: We have added Rand significance levels to the report for the akgility
regression, the use regression, and the use ttabudy regression. We believe that a
residual analysis is not necessary, since, as rimtede commenter, the’Rind
significance levels and plots together show theréedgo which the linearized values
deviate from the predicted values using the regoassquation. With regards to the
significance levels, we note the following from @4A998, p. 101):

“Although the statistical significance of the regseon equations has been
given in this paper, a lack of statistical signafince (for example, relative to
P = 0.05) should not be viewed as a reason totréjecresults of an analysis
using this technique. The regressions are usdidéarize the data, rather
than test the hypothesis of the statistical sigaifice of the relation between
two variables. Thus, even though the final regres$or correcting the
Merced River depth criteria was not significanfPat 0.05, the resulting
depth at which the scaled ratio equaled zero Ikwatlid. The lack of
statistical significance in this case was primadlye to the lower number of
degrees of freedom, versus a lack of linearityhef $caled ratio-depth pairs
used in the regression.”

In developing this method in the late 1990’s, wasidered the option of using a non-
linear regression in cases where there was a depditom the linear regression model.
We believe that any increased strength in the icelahip gained by using a non-linear
regression would be overshadowed by the extenthiciwthe relationship is affected by
noise in the data. As such, the results of a mo@ar regression might reflect more the
variation in the data rather than biological realitwe believe that it is not necessary for
the report to contain a specific discussion ofuttenate utility of the depth adjustment
procedure considering the potential for compounthficounted for) error associated with
the multi-step procedure, since the methodologioakiderations were evaluated prior to
publication of the technique in Gard (1998).
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YCWA 40. The USFWS draft report should contain a specifecdssion of the
appropriateness of extrapolating the "scaled rat{pteference) continuous function
beyond the largest independent "data" value to jtethe intercept with the X-axis (i.e.,
where "scaled ratio" preference reaches zero). 3tmpe of a regression model ordinarily is
restricted to the range of the independent variaklhich is particularly important when
using estimates of the slope (Neter et al. 1985).

Response: With regard to this comment, we note the followirgm Gard (1998, p.100):

“The depth at which the modified HSC curve reach&@® has no biological
significance; rather, it is a convenient way toadse in the criteria the rate
of decline of suitability with depth.”

Gard (1998) includes the above discussion of th@piateness of extrapolating the
"scaled ratio" (preference) continuous functiondm®y the largest independent "data" value
to predict the intercept with the X-axis (i.e., wihéscaled ratio" preference reaches zero).
Therefore, we believe that it is not necessaryttierreport to also include such a discussion,
since the report includes a reference to Gard (.998

YCWA 41. In addition to extrapolation of the slope of theression equation beyond
the range of the independent variable, the conoépredictability is further vitiated in the
USFWS draft report by extending the fall-run Chik@almon depth HSI past the intercept
(4.86 ft.) out to 7.8 feet (albeit at a low 0.02tahility value) to encompass three redds
where the reported depth of HSC data collectiongethfrom 5.0 to 7.8 feet (pg. 37). The
arbitrary extension to accommodate these outli@rs\ft of 870 redds, or 0.3%) should be
explained within the context of using "linearizedilues and resultant predicted zero depth
(via linear regression) as a formalized process.

Response: We view the above as a minor change to the Gar@B)li9ethod, because the sole
purpose of the change is to account for outliees, (ihe three redds in depths of greater than 4.9
feet), and thus account for a habitat suitabiliiyhdly greater than zero for depths of 5.0 to 7.8
feet. It should also be noted that this changeldvbave a minimal effect on the resulting flow-
habitat relationship due to the low suitability ftepths of 5.0 to 7.8 feet. Therefore, we disagree
that this change reduces the predictability ofdépth suitability curve, nor do we agree that this
was an arbitrary extension. We have reviewed th# ckport to ensure that it contains a
sufficient explanation of this modification of tk&ard (1998) method within the context of using
linearized values and resultant predicted zerohd@pa linear regression) as a formalized
process.

YCWA 42. The R values for the logistic regressions (Table 11, 8) are very low. In
the Discussion (pg. 64), the USFWS draft reportgasgs that these’Ralues are low
because the USFWS draft report used a univariaggstec regression approach, rather
than a multivariate logistic regression approachedsn the other studies, which included
additional independent variables. If that is theseathen the Discussion section of the
USFWS draft report should be edited to provide &ddal explanation why the univariate
approach was used and the predictive capabilityheflogistic regression model(s) based
on observed values.
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Response: The text of the report states that the overall prbpn of variance explained by the
three variables is apportioned among depth, vel@eit substrate. Thus, the two univariate
logistic regressions (depth and velocity), togethigh the substrate use criteria, overall explain
as much of the overall variance as a multivariaggstic regression would. Accordingly, no
additional explanation has been included in thewision section on the selection of the
univariate approach and the predictive capabilityhe logistic regression model(s) based
on observed values.

YCWA 43. Comment: The USFWS draft report correctly states that lotwRlues are the
norm in logistic regressions, particularly in conmpson with linear regression models (pg.
64). However, the predictive capability of theditlogistic regression model can also be
ascertained by goodness-of-fit and discriminatioalaations. The USFWS draft report
should be edited to include such evaluations insthetion with the presentation of R
values (on pg. 38).

Response: R? values are a measure of goodness-of-fit, and mlousdditional information
has been added to the report on goodness-of-fiscrbnination evaluations are not
appropriate for a continuous variable such as H8tause they require categorical
variables —i.e., that a location either is or @& habitat.

YCWA 44. Perhaps a true measure of the fit of the logiségression model would be
one based on a comparison of observed values tigtexl values from the fitted model, as
suggested by Hosmer and Lemeshow (2000). The seaslpresented in the USFWS draft
report, are somewhat difficult to follow. Are thensparisons of the predicted values versus
observed values presented for the univariate logisggressions, or just for the combined
habitat suitabilities for the 2-D model, as presshunder the Biological Validation

section?

Response: The observed values are all either O (unoccupied)(occupied), but the predicted
values are continuous between 0 and 1. Theratoseuld be difficult to measure fit of the
logistic regression model by comparing observegrsalicted values. The comparisons of the
predicted values versus observed values in Figiéhrough 17 are for the univariate logistic
regressions, while the results in the Biologicaliation section are for the combined habitat
suitabilities for the 2-D model.

YCWA 45. The biovalidation approach would benefit from a matear description of
the specific methodology employed, and from exgaise of terminology. For example,
from the description provided in the USFWS drafiae (Abstract and pg. 20), it appears
that a subset of the data collected for each sgaia’'s HSC development also was used
for validation. If that is the case, then the satha¢a were used for both "calibration" of the
HSCs and the "validation" of the HSCs, and a maedugh discussion needs to be
provided explaining the appropriateness of an ag@iothat uses the same data for both
calibration and validation. If this was not the eaghen the text needs to be revised to
clearly demonstrate that it was not.
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Response: We have reviewed the clarity of the descriptionhaf specific methodology
employed for biological validation. The commeritecorrect that a subset of the data
collected for each species/run's HSC developmesat whs used for validation. In the
strict sense of the term, validation uses a difiedataset than does calibration.
Accordingly, we have changed the term validatioweofication. Only a subset (the redds
that were in our study sites) of the calibratiotad@ll redds) was used for verification.
Although verification of the model is a less rigasotest than validation, a failure to verify
the model would clearly show a problem with the H&ydraulic model. No such
failures were observed.

YCWA 46. Regarding biovalidation, in the referenced repdase Comment 6) the logistic
regression approach was used to predict the prdhiglaf presence/absence in the response
variable (in the case of the USFWS draft repom, phesence/absence of redds). However, the
USFWS draft report (pg. 20) states that the biatagjvalidation approach was to test the
hypothesis that the compound suitability predidigdhe River 2-D model is higher at locations
where redds were present than at locations whedldsevere absent. Presentation of the results
(pg. 47), however, focuses on the number of ocagee where redds were actually located
where the 2-D model predicted a combined suitabditzero. This presentation implies a
binary response evaluation which, apparently, wasthe case. Additional text is necessary
to clarify this issue.

Response: The presentation of the results focuses equallylgrihe testing of the hypothesis
that the compound suitability predicted by the R&€ model is higher at locations where
redds were present than at locations where redds atsent; and 2) the number of occurrences
where redds were actually located where the 2-Dehpredicted a combined suitability of
zero. This presentation does not imply a binasposise evaluation; rather the discussion of
the number of occurrences where redds were actleadgted where the 2-D model predicted
a combined suitability of zero focuses on a sub$¢he observations where the 2-D model
prediction was clearly wrong (i.e., the left-mostr Iin Figures 18, 20 and 22). To address
this issue, we examined the data to determinedlise of the incorrect prediction. In most
cases, the incorrect prediction was due to theipted substrate being too small or too large.
Since there was not a binary response evaluatmm@dditional text has been added on this
issue.

RESULTS
GENERAL COMMENTS

YCWA 47. Comment: For the Yuba River, the USFWS draft report deteedithat the rate
of use of deep water was disproportionately higihan the rate of availability, compared to
the rate of use relative to the rate of availalyilior shallow water. Over 75% of observed
steelhead redds were in shallow water; however réh&tive availability of suitable shallow
water conditions was greater than 75% and, therefohe USFWS draft report developed a
depth suitability curve that identifies the suif#lifor over 75% of the observed redds to be
less than 0.4, while the suitability for less tH&t of the observed redds was 1.0 (the highest
possible suitability). This result appears countéwitive and incongruous.
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Response: The logistic regression demonstrates that steelrmatiow trout strongly select
deeper conditions in the Yuba River. As such,léinge number of steelhead/rainbow trout
redds in shallow water can be attributed to stesdfr@inbow trout being forced to use
shallow conditions because of the relative scamitgeeper water conditions in high use
spawning areas in the Yuba River. As shown orfdtHewing page, for all depths,
steelhead/rainbow trout disproportionately seleceeéper conditions. Consideration of both
use and nonuse data is necessary to evaluate wiiethresults follow from the data.
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YCWA 48. Comment: The deeper conditions likely occurred in pools ttiep> 10 ft),
while the shallower conditions likely occurred iffles. Per the resultant USFWS draft
report HSC for steelhead, pools increase in spagmsinitability as depth increases from 10
to 15 feet. Further, if the suitability is a funmti of depth, then deeper riffles should provide
more suitable habitat than shallower riffles. HoweWfor riffles to deepen, velocities must
increase and overall suitability would likely deas. The issue is whether increasing depth
beyond the majority of depths observed in areasrdtfian pools would actually improve
spawning habitat availability and, similarly, if adability would be increased by increasing
depths of already deep habitat (i.e., pools).

Response: We added material to the report investigating wiethe data at the upper tails of
the distribution (depths greater than 5.8 feet)ewiving the shape of the logistic regression
curve. The conclusion of this analysis was thatdata in deep water (depths greater than 5.8
feet) were not driving the shape of the logistigression; rather the shape of the curve was
driven by the relative number of occupied and unopeed values with depths of 2 to 5 feet
versus 5 to 5.7 feet. As shown in the table orfaHewing page, very few steelhead in either
depth range spawned in riffles, and the main shiftabitat type use going from the 2 to 5 feet
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depth range to the 5 to 5.7 feet depth range wesmaelimination of redds in glide habitats.
Further, in the 5 to 5.7 feet depth range, thenewegual numbers of redds in pools and runs.
The commenter’s analysis does not take into acatanthe flow-habitat relationship is a result
of the combination of depth, velocity and substrati¢abilities and available habitat. Thus, the
amount of weighted useable area in riffles wouldlteo decrease with increasing flow because
of the increasing velocities. An important fadimiconsider is that depth suitability increases
continuously from 0.4 to 15 feet, so that increasegepth in any habitat type with increasing
flow would increase the amount of spawning habitat.

Habitat type Redds with depths of 2-5 feet Redds wepths of 5.1-5.7 feet
Glide 62 1
Pool 21 4
Run 27 4
Riffle 3 0

YCWA 49. Comment: Results in the USFWS draft report are remarkablegithe
preponderance of shallower depths identified inveys and state (i.e., California, Oregon,
and Washington) criteria for steelhead. The rangesteelhead spawning depths reported in
the literature and obtained from unpublished stuelyults would result in low suitabilities
(ranging from 0.0 to 0.29) if the USFWS draft reppdS1 were applied:

Source Min| Max Suitability per Comment
Depth Depth USFWS

Hanron andDeason 0.6€ 3.67 |0.10- 0.27 Lower Americar
Bovee 197 0.5C 3.0C |0.09-0.22 adoptedby CDFC
Briggs 195: 0.75] 1.17 |0.10-0.17
Smith 197 0.71 1.37 |0.10- 0.1z Oreqor
Moyle 200: 0.3: 4.9C 0.00-0.2¢
Reiser and Bjorni197¢ 0.3 4.9C |0.00-0.2¢
Hunter 1972 0.3¢ 2.3C |0.09-0.1¢ WAIn Barnhart
Carrol 198« 0.3¢ 0.9% 10.09-0.11
Hampton198¢ - 3.4C |0.2¢F Trinity Rivel

Response: We believe that the above criteria are all likeilgsed towards shallow depths
because of limited availability of deeper waterhwstiitable substrate and velocities, and because
the above criteria did not apply a logistic regi@sso correct for availability. We believe that

the Yuba River is unique among the rivers studmetihat it has some deeper areas with suitable
velocities and substrates, allowing 24 percenhefdteelhead to spawn in water 5 feet or deeper.
Clearly the criteria cited by the commenter areapyilicable to the Yuba River, since they all
have zero suitability for depths of 5 feet or geeatFurther, the substantial natural flow
fluctuations during the steelhead spawning seasdheYuba River would be a strong selective
force to shift steelhead spawning behavior towasdscting deeper conditions, since eggs in
shallow redds would not survive dewatering or stmuassociated with flow fluctuations.

YCWA 50. Comment: A major concern regarding the steelhead HSI idatg suitability of

depths that are associated with over 90% of thesples] redds. Thes¢sic] shallower redd
depths are more consistent with ranges of spawdegihs reported in the literature.
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Theoretically, if all useable habitat were used thequency of use would identify the
suitability, which is why the assumption that adlable habitat is occupied underlies HSI
development methodologies (Bovee 1986; McHugh ardy R004).

Response: As noted above, the depths of 24 percent of thesréithose in 5 feet or greater) is
not consistent with the ranges of spawning depgpernted in the literature. Theoretically, if
there were equal availability of all depths, thegirency of use would identify the suitability. To
the extent that availability is constraining uses frequency of use deviates from the suitability.
For steelhead/rainbow trout on the Yuba River rdseilts of the logistic regression indicate that
availability was strongly constraining use, resugjtin most of the redds being in shallow water,
and thus suitability differs substantially from tinequency of use.

YCWA 51. Given the reported discovery of some steelheads@ddnusually deep
water in the lower Yuba River (pg. 32), additiondaiscription of how they were identified
and classified as steelhead redds should be adu#tet USFWS draft report. Topic areas
that should be discussed in the USFWS draft repattide, but are not necessarily limited
to: (1) video interpretation techniques; and (2)teria used to classify redds as those of
steelhead (e.g., size), including how they werkedghtiated from lamprey and Chinook
salmon. Regarding Chinook salmon, the report shgué/ide discussion of the
differentiation of redds of late-spawning Chino@ltrson, the potential for the appearance
of "recently constructed" redds due to minimal pégton growth, and how the rate of
periphyton growth may differ in deep water relatteeshallow water.

Response: We have added additional description to the repotiow steelhead/rainbow trout
redds were identified, including video interpratatiechniques and the size criteria used to
classify redds as steelhead/rainbow trout, rathem tate-fall-run Chinook salmon redds. We
believe that it is unlikely that any of the redds gonsidered as steelhead/rainbow trout were
actually late-fall-run Chinook salmon redds for thbowing reasons: 1) there appears to be an
extremely low population of late-fall-run Chinoo&lsion in the Yuba River, based on our only
finding one late-fall-run Chinook salmon redd irbReary 2002; 2) most of the
steelhead/rainbow trout redds were measured in, Aghich is after the end of the spawning
season for late-fall-run Chinook salmon; and 3)oleerved steelhead/rainbow trout on 11
percent of the redds, but did not observe latertall Chinook salmon on any redds. We did not
add any additional information to the report onesia used to classify redds as
steelhead/rainbow trout, rather than lamprey nestsg we did not try to distinguish
steelhead/rainbow trout redds from lamprey nesiswever, based on the information in Stone
(2006) it appears unlikely that any of the reddscamesidered as steelhead/rainbow trout were
actually lamprey nests for the following reasod$lamprey nests do not have a distinct tailspill;
2) lamprey tend to place tailings upstream of test mnd steelhead do not; 3) only two of the
redds we measured were smaller than the areatfyof the largest lamprey nest reported by
Stone (2006); and 4) we did not observed any laynpneredds. As noted above, we added
information to the report on the differentiationredds of late-spawning Chinook salmon.
We did not add any information to the report on pla¢ential for the appearance of
"recently constructed"” redds due to minimal perigimygrowth or how the rate of
periphyton growth may differ in deep water relatteeshallow water because we do not
have nor are we aware of any information in theréture on these subjects.
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YCWA 52. Also in consideration of the reported unusually pleeter selected by
steelhead for spawning, additional description éeded of when, relative to what depths,
specific steelhead redd HSC data were collectedndigated in Table 10 (pg. 32),
steelhead/rainbow trout HSI data were collectedesetrmes during this study. On two
occasions, HSI data were collected during Februanyd on the other five occasions HSI
data were not collected until April. In consideati of Comment 19, was there a difference
between steelhead HSC water depth data collectedgithe February sampling efforts,
relative to the data collecting during the Aprilmaling efforts?

Response: All of the redds measured in February were in sallvater (depths of 0.4 to 1.2
feet). All of the deep redds were measured inlApri

YCWA 53. The water velocities reported as HSC data (pg. 8#gnded to represent
water velocities selected by fall-run Chinook satnamd steelhead/rainbow trout at the
time of redd construction, also are high relatiwvesppawning water velocities reported for
other rivers in California:

CHINOOK SALMON SPAWNING WATER VELOCITY (FT/SEC)

Draft USFWS Report (200" | Yuba River (Fal-run) 0.23—5.31
CDEG (Wheeler et at. 19¢€ Yuba River (&all-run) 0.00—4.5¢
Healey (1991 California River: 0.32— 4.9
CDEG (1991 Mokelumne Rivt 0.10—4.9C
Sommer et al. (200 Feather Rive 0.40—4.8C
USFWS (Gard 200 Sacramento River (Féerun) 0.32—5.7¢
Flosi et al. (199¢ California River: 1.00—3.0C
STEELHEAD SPAWNING WATER VELOCITY (FT/SEC)
Draft USFWS Report (200" | Yuba Rive 0.07—6.92
USER (Harmon and Deas) | American Rive 0.46—5.7¢
DWR (Pavne 200 Feather Rive 0.60—2.8C
CDFG (1991 Mokelumne Riv 1.1 —2.5C
MPWMD (Cettman & Kell) | Carmel Rive 0.60— 3.8C

The unusually high spawning site selection watéoaiges in the USFWS draft report for
fall-run Chinook salmon, as well as for steelheadibow trout, indicate a consistent
departure from reports on other rivers, and mayeef bias in the measurements as
described in Comment[¥WCA Comment 14] The USFWS draft report should be edited
to provide additional discussion to address thesecerns.

Response: With the possible exception of Flosi et al. (1998 other fall-run velocity criteria
are quite similar to those we developed on the YRivar. We note in particular that the
Sacramento River fall-run velocity criteria arewsdly higher than the Yuba River criteria. As
noted in the response to YWCA Comment 14, the vidscmeasured on the redds are likely
biased low, compared to the velocities preseninguredd construction. We have added
discussion to the report on the effects of diffeesnin depths and velocities at the time of redd
construction versus at the time habitat suitabdiiferia data were collected (Discussion —
Factors Causing Uncertainty).
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YCWA 54. The USFWS draft report (pg. 47) states that, foittadlee species/runs, the
combined habitat suitability predicted by the 2-Ddel was significantly higher for
locations with redds than for locations without dsd based on the Mann-Whitney U test.
Although the USFWS draft report provides the meslisample sizes and P values, the U
test statistic (or z for large samples) should dtsoprovided in the USFWS draft report.

Response: We have added U test statistics to the report.

YCWA 55. This comment reiterates the comment provided by P@#j. 72, Biologic
Validation) ... This discussion fails to address the underlying plems in the simulations,
particularly for steelhead. The plots of combineditability and redd locations presented in
Appendix | clearly show that the USFWS 2-D simulatis almost never predict the location of
steelhead spawning.

Response: We believe that there are not any underlying proklén the simulations (see
response to PG&E comment 17). We believe thaplitts of combined suitability and redd
locations presented in Appendix L (previously Apghen]) show that the USFWS 2-D
simulations overall predict the locations with redd be in areas with higher suitability than
locations without redds. See for example the tegat U.C. Sierra site. Overall, these plots
show that there is little optimal habitat for stesdd spawning at existing flows. Note that
Figures 22 and 23 summarize the data presentedperfdix L.

YCWA 56. Biological validation is intended to determinelietbiological criteria are
correctly defining habitat usability. If the moddEntifies a site as suitable and the site is
occupied (redd present) then the model correctgnidied habitat usability. If the model is
developed using redd data collected at a particdderation under specific flows and is
validated using redd data collected from the sampupation but not included in the HSC
development, does this test biological validatioh®ould appear that the expectation is
that the redds used for validation and the reddsdutor HSC development would generate
the same suitability indices. Therefore, one wangect thevalidation" sites to have the
same suitability indices as the HSC sites. The tijpreshen becomes does the model
correctly calculate depth and velocity for the daiion sites, rather than does the
suitability index correctly portray site selection.

Response: The commenter is correct that a subset of the dallacted for each species/run's
HSC development also was used for validation. hindtrict sense of the term, validation
uses a different dataset than does calibrationcoAdingly, we have changed the term
validation to verification. Only a subset (the dedhat were in our study sites) of the
calibration data (all redds) was used for verificat Although verification of the model is
a less rigorous test than validation, a failureeofy the model would clearly show a
problem with the HSC or hydraulic model. No sualiudres were observed.
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DISCUSSION

YCWA 57. As stated in the USFWS draft report, thfevglues in their study were low,
reflecting a large degree of overlap in occupiedlamoccupied depths and velocities. The
USFWS draft report appears to discuss the Idw#&ues as the norm in logistic
regression, rather than considering the possibithgt there was no significance to the
influence of depth or velocity on use or nonusé&iwithe range of overlapping conditions.
This possibility suggests that depth and veloc@yndt sustain relative suitability within
the range of use. If depth and velocity act moréasndary conditions for use given that
all other spawning conditions are suitable (i.eupstrate composition, permeability, and
intragravel velocities (Kondolf 2000; Vyverbergadt 1997), then the HSC for depth and
velocity becomes binary. Additional discussionha$ point should be provided in the
USFWS draft report.

Response: The logistic regressions clearly showed that thes a significant influence of
depth and velocity on use or nonuse with the rarigezerlapping conditions, since the p-values
for the logistic regressions and the p-valuesHherihdividual terms of the logistic regressions
were all less than 0.05. Accordingly, we beligvatidepth and velocity do not act as
boundary conditions for use given that all othesvgping conditions are suitable (i.e.,
substrate composition, permeability, and intragraredocities). Binary criteria are
generally biologically unrealistic — they eithererestimate the habitat value of marginal
conditions if the binary criteria are broadly defth(for example, setting suitability equal
to one for any depths and velocities where theipnalgHSI| value was greater than 0.1) or
completely discount the habitat value of marginahditions. The latter case would be
biologically unrealistic since many redds wouldibeareas which would be considered
completely unsuitable from the binary criteria. \&tbded this discussion to the USFWS
report.

YCWA 58. Although steelhead spawning in deep pools mayrealdy, it is a novelty (based
upon the reported ranges of steelhead spawninghdepnd its substantial influence in the
analysis on depths in non-pool habitats shouldurséher discussed. The USFWS draft report
(pg. 73) cites the results of the Beak (1989) YRibvar flow evaluation as being less
appropriate than the USFWS draft report investigatdue, in part, to use of mesohabitat to
describe habitat conditions. However, if the habitariables (i.e., depth and velocity)
described in the USFWS draft report have diffeanglationships with habitat use relative to
mesohabitat, then the conclusions in the USFWS depbrt may not be justified. The
USFWS draft report needs to be edited to providetailed discussion of the relative merits
of assuming that depth and velocity affect all spag habitat equally, regardless of
mesohabitat. This discussion should include disonssof the results of numerous investigations
relating channel topography to spawning habitatd dinat mesohabitat is a function of
topography. The USFWS draft report cites the resoftVyverberg et al. (1997) to justify
elimination of mesohabitat as an influence on spagirHowever, the results reported by
Vyverberg et al. (1997) indicated that mesohabdata discrete descriptor, was not related to
spawning use, but they did not suggest that me#aihabnditions could not be used to define
spawning habitat. In fact, most references on salthepawning conditions describe spawning
habitat as occurring at mesohabitat transitionsgtsas pool-riffle transitions.
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Response: We observed steelhead/rainbow trout spawning ip deaditions in the Yuba

River. The shape of the logistic regression fqathddor steelhead/rainbow trout was not driven
by the deepest observations (those in depths gribate 5.8 feet), but were rather driven by the
relative number of occupied and unoccupied valués depths of 2 to 5 feet versus 5 to 5.7 feet
(see response to PG&E comment 8). It is not atewoadescribe the steelhead/rainbow trout
spawning as being in deep pools, since there wgral @umbers of redds in pools and runs for
redds with depths of 5 to 5.7 feet. As such, tloppsed discussion on the influence of the
steelhead/rainbow trout depth HSC on depths inpumi-habitats is moot. The table on the
following page summarizes the relationships betwdspth and velocity and habitat use relative
to mesohabitat type.

Mesohabitat Mean Occupied Mean Unoccupier Mean Occupied Mean Unoccupie

Type Depth (ft) Depth (ft) Velocity (ft/s) Velocity (ft/s)
Glide 3.3(n=70) 2.4 (n = 350) 2.62 (n=70) 1(84= 350)
Pool 7.3 (n =59) 6.1 (n = 55) 2.89 (n =59) 1.88=(55)
Riffle 2.3(n=5) 1.8 (n = 208) 1.37 (n =5) 2.82=208)
Run 2.6 (n = 50) 2.8 (n = 568) 2.55 (n = 50) 3.85°(568)

As expected, the depths of both occupied and urmeduocations were deepest in pools
and shallowest in riffles. Also, the above talhews that fish preferentially selected
deeper conditions in three out of four habitat jpEnce occupied locations had greater
depths than unoccupied locations for glides, paold riffles. For velocities,
steelhead/rainbow trout preferentially selectedhkigvelocities in glides and pools and
lower velocities in riffles and runs. We find tkgistence of differential relationships with
habitat use relative to mesohabitat interesting,ava not aware of how these relationships
could inform our analyses, or how these relatiopshwould affect the validity of the
conclusions in the report. Further discussiondmelythe results reported by Vyverberg et
al. (1997), on the relative merits of assuming thegith and velocity affect all spawning
habitat equally, regardless of mesohabitat, i;vecessary. Relationships between channel
topography and both spawning habitat and mesohalataot imply a relationship between
spawning habitat and mesohabitat. Additionally,bgbeve that the findings of Vyverberg et al.
(1997) lead logically to the conclusion that medwtaé conditions cannot be used to define
spawning habitat. Finally, our data on steelheaadldow trout spawning in the Yuba River
suggest that steelhead/rainbow trout in the Yub@&iRio not preferentially select mesohabitat
transitions. For example, the GIS overlay on tiieowing page shows that steelhead/rainbow
trout did not preferentially select pool-riffle frsitions (blue dots are steelhead/rainbow trout
redds).
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YCWA 59. In the Discussion section (pg. 66), the USFWS degibrt suggests that
steelhead spawn in deeper areas to avoid dewatergigtive to Chinook salmon that
spawn earlier before the more variable flow comaiis occur. This assessment appears
more as an explanation for the results of the USHFW¢®ods, and it ignores the facts that
over 75% of the observed spawning occurred in simallvater and that only relatively few
deep sites were used. The USFWS draft report sHmeikedited to discuss the following
issues:
» Steelhead routinely spawn in flashy, small streamd tributaries where
observed depth of spawning is much shallower théeeb
* The majority of observed spawning in the lower YRibzer by USFWS was
within the range of depths observed by the invatiig referenced in earlier
comments
* The dependence of steelhead spawning depth HSlogewvent on spawning
in deep pools, given the observed relative scamiityools in the specific
spawning reaches sampled

Response: We have modified the text in question to note gteélhead may select spawning
sites in deeper waters to reduce both redd dewgtarid redd scour. The HSI data support that
steelhead/rainbow trout preferentially select deepeas (with depths greater than 2 feet) where
there would be reduced risk of redd dewateringeeifigally, only 18 percent of
steelhead/rainbow trout redds were found in deptlass than or equal to 2 feet, while 71 and
82 percent, respectively, of spring-run and fafl-@hinook salmon redds were found in depths
of less than or equal to 2 feet. Reducing the godity of redd scour associated with increased
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flows would tend to select for redds in deeper wgdesater than 5 feet), versus redds in 2to 5
feet of water, due to the lower near-bottom velooitdeeper conditions with the same mean
column velocity, versus shallower conditions. Téssessment is consistent with the use data,
where over 75% of the observed spawning occurrstiatiow water, since spawning was
largely restricted to shallow water due to the boailability of deeper water conditions. We
have reviewed the discussion text to verify thatdiscussion adequately addresses these issues.
Specifically, the fact that steelhead routinelywpan flashy, small streams and tributaries
where observed depth of spawning is much shalldahan 5 feet is not relevant to the Yuba
River, since steelhead in such streams are restriotspawning in shallow water due to the lack
of deeper conditions in those streams with suitablecities and substrates. We have reviewed
the adequacy of the report’s discussion compahegriuba River steelhead/rainbow trout
criteria to those developed in other streams. sktbelhead spawning depth HSI development
was not dependent on spawning in deep pools (spemee to PG&E comment 8). Specifically,
the shape of the logistic regression for deptlsteelhead/rainbow trout was not driven by the
deepest observations (those in depths greatei5tBdeet), but were rather driven by the relative
number of occupied and unoccupied values with deptl2 to 5 feet versus 5 to 5.7 feet. Itis
not accurate to describe the steelhead/rainbow $fmawning as being in deep pools, since there
were equal numbers of redds in pools and runsefids with depths of 5 to 5.7 feet. Pools were
not scarce in the specific spawning reaches sampiede percent of the area of the spawning
sites was pool habitat, and 37 percent of the retiderved in pools were located in the study
sites.

YCWA 60. The broader range of velocities and substrate smaposition used by fall-
run Chinook salmon is explained in the USFWS degfort (pg. 66) as being due to the
larger number of fall-run Chinook salmon spawnerdative to steelhead/rainbow trout.
This statement suggests that with more fish, a deo@aange of conditions will be used.
There is no discussion whether such a responseislalem or not, or how such a concept
would influence the determination of spawning hatbsuitability. Based on investigation

of differences in conditions used by spawning said® size of the spawner may influence
the range of conditions used. Larger fish, suctiadisrun Chinook salmon versus
steelhead, can move larger substrate material arstan higher velocities

Response: We agree that the above statement from the USF\WS8treuggests that with more
fish, a broader range of conditions will be us&de do not know, nor are we aware of
anything in the literature, whether such a resposseproblem or not, or how such a
concept would influence the determination of spawgriabitat suitability. Accordingly,
we have not added anything to the discussion aattdpic. The report states that fall-run
Chinook salmon select larger substrates than stadlnainbow trout because they can
move larger substrate material. The criteria dosupport an observation that fall-run
Chinook salmon select higher velocities than steatiirainbow trout, since the fall-run
Chinook salmon have higher suitabilities than dteat for both high and low velocities.
It is likely that the effect of fish size on velbgiselection is counteracted by the greater
depths at which steelhead/rainbow trout were spagynwhere they were able to select lower
near-bottom velocities with high mean column vdiesi

B-57



References

Barnhart, R.A. 1991. Steelhead (Oncorhynchus mykiss Stolz, J. and J. Schnell, editors,
Trout, The Wildlife Series. Stackpole Books. Habtisg, PA. 370 pp.

Beak Consultants Inc. 1989. Yuba River fisherieggtigations, 1986—-88. Appendix B. The
relationship between stream discharge and physatatat as measured by weighted
usable area for fall run Chinook salm@ngcorhynchus tshawytscha the Lower Yuba
River, California. Prepared for State of Califorrfikesources Agency, Department of
Fish and Game.

Bovee, K.D. 1982. A guide to stream habitat asialysing the instream flow incremental
methodology. Instream Flow Information Paper Na. U.S. Fish and Wildlife Service,
Fort Collins, CO. 248 pp.

Bovee, K.D. (editor) 1995a. Data collection prased for the physical habitat simulation
system. National Biological Service, Fort Colli&). 322 pp.

Bovee, K.D. (Editor). 1995b. A comprehensive ovewiof the instream flow incremental
methodology. National Biological Service, Fort Gadl, Col.

Bovee, K.D., editor. 1996. The Complete IFIM: Ausebook for IF 250. U.S. Geological
Survey, Fort Collins, CO.

Carroll, E.W. 1984. An evaluation of steelhead trand instream structures in a California
intermittent stream. M.S. Thesis. Humboldt Statevigrsity, Arcata, Calif. 51 pp.

CDFG (California Department of Fish and Game). 1981e Mokelumne River Fishery
Management Plan. CA Dept. of Fish and Game.

Dettmen, D. H. and D.W. Kelley. 1986. AssessmerthefCarmel River steelhead resource.
Volume I. Biological Investigations. Monterey Pesiuha Water Management District,
Monterey, CA.

Flosi, G., S. Downie, J. Hopelain, M. Bird, R. C B. Collins. 1998. California
Salmonid stream habitat restoration manudledition. CA. Dept. of Fish and Game.

Gallagher, S. P. and M. F. Gard. 1999. Relatiomeen Chinook salmon (Oncorhynchus
tshawtscha) redd densities and PHABSIM predictdutétain the Merced and Lower
American Rivers, CA. Canadian Journal of Fishesied Aquatic Sciences 56(4):570-
577.

Gard, M. 1998. Technique for adjusting spawniagtt habitat utilization curves for
availability. Rivers: 6(2):94-102.

B-58



Gard, M.and Ballard, E. 2003. Applications of new teclogoés to instream flow studies in large
rivers. North American Journal of Fisheries Mamaget 23: 1114-1125.

Geist, D. R., and D. D. Dauble. 1998. Redd sitece&dn and spawning habitat use by fall
Chinook salmon: the importance of geomorphic fezgun large rivers.
Environmental Management 22:655-669.

Geist, D.R., J. Jones, C.J. Murray and D.D. DauB@00. Suitability criteria analyzed at the splati
scale of redd clusters improved estimates of falhGok salmon@ncorhynchus tshawytscha
spawning habitat use in the Hanford Reach, ColuRirar. Canadian Journal of Fisheries and
Aquatic Sciences 57:1636-1646.

Gilbert, G.S. 1917. Hydraulic-mining debris iretSierra Nevada. U.S. Geological Survey
Professional Paper 105.

Guay, J.C., D. Boisclair, D. Rioux, M. Leclerc, Mapointe and P. Legendre. 2000.
Development and validation of numerical habitat eiedor juveniles of Atlantic salmon
(Salmo salay. Canadian Journal of Fisheries and Aquatic ®eeb7:2065-2075.

Hagwood, J.J. 1981. The California Debris Comimaissa history. U.S. Army Corps of
Engineers, Sacramento District, Sacramento, CA.

Hampton, M. 1988. Development of habitat preferesrderia for anadromous salmonids of the
Trinity River. U.S. Department of the Interior, Riand Wildlife Service, Division of
Ecological Services, Sacramento, California. Ma§8L9

Hannon, J. and B. Deason. 2005. American Rivellsted (Oncorhynchus mykiss)
spawning 2001-2005. US Bureau of Reclamation, @éMalley Project, Mid-Pacific
Region. File report Oct. 2005.

Healey, M. 1991. Life history of Chinook salmon: {&root, G. and L. Margolis (eds).
Pacific Salmon Life Histories. UBC Press. 564 pages

Hosmer, D.W., and Lemeshow, S. 1989. Applied logistgression. John Wiley & Sons,
New York.

Hunter, J.W. 1973. A discussion of game fish in $hate of Washington as related to water
requirements. Rep. by Wash. State Dep. Game, Mahage. Div., Wash. State Dep.
Ecol. 66 PP.

Jacobson, R.B. and D.L. Galat. 2006. Flow anthfor rehabilitation of large-river ecosystems:
An example from the Lower Missouri River. Geomasfagy 77: 249-2609.

Knapp, R.A. and H.K. Preisler. 1999. Is it po&sio predict habitat use by spawning

salmonids? A test using California golden tradh¢orhynchus mykiss aguabonita
Canadian Journal of Fisheries and Aquatic Scieh6ekb76-1584.

B-59



Kondolf, G. M. 2000. Assessing Salmonid Spawningvet Quality. Transactions of the
American Fisheries Society 129:262-281.

Leclerc M, Boudreault A, Bechara JA and Corfa @94. Two-dimensional hydrodynamic
modeling: a neglected tool in the instream flow@mental methodology.ransactions
of the American Fisheries Society24(5): 645-662.

MacWilliams, M.L., J.M. Wheaton, G.B. Pasternakl.RStreet and P.K. Kitanidis. 2006. Flow
convergence routing hypothesis for pool-riffle ntaimance in alluvial rivers. Water
Resources Research 42:

McHugh, P., and P. Budy. 2004. Patterns of spagvhabitat selection and suitability for two
populations of spring Chinook salmon, with an eatitin of generic verses site-specific
suitability criteria. Transactions of the Ameridaisheries Society 133:89-97.

Moyle, P. B. 2002. INLAND FISHES OF CALIFORNIA. Rised Edition. Peter B. Moyle.
University of California Press, Berkeley, CalifoaniSBN 0-520- 22754-9. 517 p.

Neter, J.W., W. Wasserman, and M.H. Kutner. 198%l#ed linear statistical models.
Regression, Analysis of Variance, and experimeti¢aigns®™®ed. Irwin, Inc.
Homewood, Il.

NMFS 2005. Updated status of federally listed E®t)M/est Coast salmon and steelhead.
NOAA Technical Memorandum NMFS-NWFSC-66. June 2005.

Pasternak, G.B., A.T. Gilbert, J.M. Wheaton and EBMckland. 2006. Error propagation for
velocity and shear stress prediction using 2D nftelenvironmental management.
Journal of Hydrology: 328: 227-241.

Parasiewicz, P. 1999. A hybrid model - assessmigplhygsical habitat conditions combining
various modeling tools. In: Proceedings of the @hiternational Symposium on
Ecohydraulics, Salt Lake City, Utah.

Payne, T. R. 2002. Evaluation of project effectsrmtream flows and fish habitat, review
draft. Phase 2 study plan. CA Dept. of Water ResesirOroville Project
Relicensing.

Price, J.R., and M.A. Nurse. 1896. Report toahie-debris association on the effect of restranin
dams for the state of California by the Commissiafd?ublic Works. Commissioner of Public
Works, Sacramento, CA.

Rantz, S.E. 1982. Measurement and computatigtredmflow: Volume 1. Measurement of
stage and discharge. U.S. Geological Survey Waaipply Paper 2175.

B-60



Reiser, D.W., and T.C. Bjornn. 1979. Habitat regaients of anadromous salmonids. 54 pp.
in W.R. Meehan, ed. Influence of Forest and Ranga&$ement on Anadromous
Fish Habitat in Western North America. Pacific N.ldrest and Range Exp. Sta.
USDA For. Serv., Portland. Gen. Tech. Rep. PNW-96.

Rubin, S.P., T.C. Bjornn and B. Dennis. 1991. ikdlsuitability curves for juvenile chinook
salmon and steelhead development using a habitatted sampling approach. Rivers
2(1):12-29.

Shapovalov, L., and A.C. Taft. 1954. The life hrs#s of the steelhead rainbow trout
(Salmo gairdneri and silver salmon (Oncorhynchssitah) with special reference to
Waddell Creek, California, and recommendations mdigg their management. Calif.
Dept. of Fish and Game Fish. Bulletin 98. 375 pp.

Simpson, M.R. 2001. Discharge measurements asbrgad-band acoustic doppler profiler.
U.S. Geological Survey Open-File Report 01-1. WWG8ological Survey, Sacramento,
CA.

Smith, A. 1973. Development and application of speng velocity and depth criteria for
Oregon Salmonids. Transactions of the Americandtisls Society 102:312-316.

Sommer, T., D. McEwan, and R. Brown. 2001. Factdfscting Chinook salmon spawning in
the lower Feather River. In: Contributions to thelBgy of Central Valley
salmonids. CA Dept of Fish and Game. Fish Bullé&fi9; Vol.1.

Sumner, F.H., and O.R. Smith. 1939. A biolog&taidy of the effect of mining debris dams
and hydraulic mining on fish life in the Yuba andArican rivers in California.
Stanford University, Palo Alto, CA.

Stalnaker, C., B.L. Lamb, J. Henriksen, K. Boverd 4. Bartholow. 1995. The Instream
Flow Incremental Methodology A Primer for IFIM. Bagical Report 29 March 1995.
National Biological Service, Fort Collins, Col.

Stone, J. 2006. Observations on nest charagtsispawning habitat, and spawning
behavior of pacific and western brook lamprey Washington stream.
Northwestern Naturalist 87:225-232.

Thielke, J. 1985. A logistic regression approtdeveloping suitability-of-use functions for
fish habitat. Pages 32-38 in F.W. Olson, R.G. Whnd R.H. Hamre, editors.
Proceedings of the symposium on small hydropowerfisheries. American Fisheries
Society, Western Division and Bioengineering Sett®ethesda, Maryland.

Thomas R. Payne and Associates (TRPA). 2001. Ibeweent of Habitat Suitability Criteria
for the Poe Project (FERC No. 2107), North ForktReaRiver, California. 2001.
Prepared for Pacific Gas & Electric Company, Tecah& Ecological Services, San
Ramon, California. April 2001.

B-61



Tiffan, K.E., R.D. Garland and D.W. Rondorf. 20@uantifying flow-dependent changes in
subyearling fall Chinook salmon rearing habitaingsiwo-dimensional spatially
explicit modeling. North American Journal of Fistesr Management 22:713-726.

U.S. Fish and Wildlife Service. 1995. Working paperrestoration needs; habitat restoration
actions to double natural production of anadronf@slsin the Central Valley of
California. Volume 1, May 1995, Prepared for th&UFish and Wildlife Service
under the direction of the Anadromous Fish Resiona®Program Core Group.
Stockton, CA; U.S. Fish and Wildlife Service.

U. S. Fish and Wildlife Service. 2003. Responsedoiments document for the February
2002 Peer-Review of the draft Flow-habitat relasioips for steelhead and fall, late-
fall and winter-run Chinook salmon spawning in 8&cramento River between
Keswick Dam and Battle Creek.

Vadas, R.L. and D.J. Orth. 2001. Formulation abikat suitability models for stream fish
guilds: do the standard methods work? Transastadrihe American Fisheries
Society 130: 217-235.

Vogel, D.A. and K.R. Marine. 1991. Guide to upfacramento River Chinook salmon life
history. Prepared for the U.S. Bureau of ReclammatCentral Valley Project. CH2M
Hill, Redding, CA.

Vyverberg, K., B. Snider and R.G. Titus. 1996.wWep American river Chinook salmon
spawning habitat evaluation October 1994. CalitoBepartment of Fish and Game,
Environmental Services Division, Stream Flow andbitéd Evaluation Program,
Sacramento, CA. 120 pp.

B-62



Appendix C
Response-to-Comments Document

for the

Mar ch 2008 Peer -Review Draft of the
Yuba River Spawning Instream Flow Study Report

August 2010



AUTHORS RESPONDING TO COMMENTS

U.S. Fish and Wildlife Service

Mark Gard



PREFACE

This document contains the comments provided nsfic peers on the March 2008 draft of
the report, “Flow-habitat relationships for spriagd fall-run Chinook salmon and
steelhead/rainbow trout spawning in the Yuba RiyB&port), and responses to those
comments. This compilation is divided into subjetter sections whereby various comments
and responses to authors were organized. To teatdkat individual comments crossed over
subject matters, the authors collectively addrefisesk comments.

Although this compilation may provide useful insighto how the comments were addressed by
the authors, the Report itself represents the cetmpind final synthesis of studies on salmonid
spawning in the Yuba River, based on the bestavailscientific information. The authors have
reviewed their responses and compared them tartaleReport to ensure that all comments have
been adequately addressed.

Lastly, the authors of the Report wish to thankrgeee who provided comments on the March
2008 draft. The comments greatly assisted theoasitmd agency in identifying missing or
unclear information, focusing the textual and grejmesentations, and thereby producing a
better overall Report. The four anonymous reviewegre provided by the CALFED Ecosystem
Restoration Program.

C-ii



TABLE OF CONTENTS

AUTHORS RESPONDING TO COMMENTS ......oiiiiimii e ii

PREFACE ... iii
TABLE OF CONTENTS ... )Y
LIST OF ACRONYMS ...t e s s r e vi

GENERAL COMMENTS - REVIEWER #1......oi i e L

GENERAL COMMENTS - REVIEWER #2......o o 5

GENERAL COMMENTS - REVIEWER #3......oi 9

GENERAL COMMENTS -REVIEWER #4.....cooo e 12
ABSTRACT e 18
INTRODUGCTION L.oiiiiiiiii it rrmm e e e e e e e e e e e anaanes 18
APPROAGCH ... e 25
STUDY SEGMENT DELINEATION METHODS ..........ottmmiiiiiiiiiiiii e 26
HYDRAULIC AND STRUCTURAL DATA COLLECTION METHODS..........cccccviiiiiiiinnn. 26
RIVER2D MODEL CONSTRUCTION METHODS ........ooteiiiiiiii e 29.
RIVER2D MODEL CALIBRATION METHODS ..o 30
RIVER2D MODEL VELOCITY VALIDATION METHODS ..., 31
HABITAT SUITABILITY CRITERIA (HSC) DATA COLLECTION METHODS................... 32
BIOLOGICAL VERIFICATION DATA COLLECTION METHODS...........ccovvviiiiiiiiien 32
HABITAT SUITABILITY CRITERIA DEVELOPMENT METHODS...........cooviiiiiii, 33
BIOLOGICAL VERIFICATION METHODS.........coi i 34
STUDY SEGMENT DELINEATION RESULTS ... 35

C-iv



FIELD RECONNAISSANCE AND STUDY SITE SELECTION RESUIS.........cccooviiiiiiiieen, 35

HYDRAULIC AND STRUCTURAL DATA COLLECTION RESULTS. ... 35
RIVER2D MODEL CALIBRATION RESULTS .....ooiiiiii e 36
RIVER2D MODEL VELOCITY VALIDATION RESULTS ... 36
HABITAT SUITABILITY CRITERIA (HSC) DATA COLLECTION RESULTS...........c.cvvveeee. 39
BIOLOGICAL VERIFICATION DATA COLLECTION RESULTS..cc.iiiiiiiiiiieeeiieeeeie 39
HABITAT SUITABILITY CRITERIA DEVELOPMENT RESULTS .......ccooiiiiiiiiee 40
BIOLOGICAL VERIFICATION RESULTS ..ottt 43
DISCUSSION ...ttt e e e e e e e e e e e et e e e e s e reeae e e e e e e bbb e e e e e e e e e e e e e 44
HYDRAULIC AND STRUCTURAL DATA COLLECTION DISCUSSION...........covvvveeinnnn. 45
RIVER2D MODEL CALIBRATION DISCUSSION........ccutttiiiiiiiiiee e 46
RIVER2D MODEL VELOCITY VALIDATION DISCUSSION ....cuuciiiiiiiieeiiiiiiieeee 47
HABITAT SUITABILITY CRITERIA DEVELOPMENT DISCUSSION.........ccuiiiiiiiiiieeeeeen, 48
BIOLOGICAL VERIFICATION DISCUSSION......coiiiiiiiiiiiieeeeeereeee e 49
HABITAT SIMULATION DISCUSSION......ccutttiiiiiimmm e en e eee e 49
FACTORS CAUSING UNCERTAINTY oottt e e e e 50
APPENDIX G .ttt 50
REFERENCES ... e e e e e e e e e e e e e e 51



1D

2D

ADCP

BB _ADCP
cfs

CVPIA

FC
HECRAS
HSC

HSI

m

Max F

NA

Net Q
PDF
PHABSIM
R

R

r2
RIVER2D
RTK GPS
SolA
VAF

VEL
WSEL
WUA

LIST OF ACRONYMS

One dimensional

Two dimensional

Acoustic Doppler Current Profiler

Broad Band Acoustic Doppler Current Prafile
cubic feet per second

Central Valley Project Improvement Act

Fall Chinook

Hydrologic Engineering Center River AnalySigstem
Habitat Suitability Criteria

Habitat Suitability Index

Meter

Maximum Froude Number

Not Applicable

Net Flow

Portable Document Format

Physical Habitat Simulation Model

ADCP velocity quality control check statistic
Pearson’s correlation coefficient

Coefficient of determination

Two dimensional depth averaged model adirivydrodynamics and fish habitat
Real Time Kinematic Global Positioning &ystreceiver

Solution change

Velocity Adjustment Factor
Velocity

Water Surface Elevation
Weighted Useable Area

C-vi



GENERAL COMMENTS

REVIEWER #1

Study Design - Is the study design sound?

Comment 1. The reports do not have a study design per se. ategxercises in model
building, calibration and validation. Criteria greesented by which the model suitability will be
judged. Whether these are adequate criteria isvalbdescribed. The authors simply state what
the criteria are to determine validity and then tiggn to assess the results.

Response: Table 1 (taken as a whole) and Figure 1 summanzetudy design. Further details
on the study design are given in the methods sectidodel building, calibration and validation
are three components of the study design. Theuadggf the criteria by which the model
suitability was judged is documented in the methsmigion by literature citations. In addition to
stating what the criteria are to determine validitg also provide literature citations for the
criteria.

M ethods - Are the methods technically southd

Comment 2: The methods are probably sound but the justificatto choice of method is
extraordinarily weak. In the two spawning reporig @ne rearing report, three methods are
mentioned as being available. The disadvantagésidiadvantages, of two methods are
described and then the third method is selected matjustification or discussion of its
advantages or disadvantages as compared to threnogiieods. This gives the reader no
justification for or confidence in the chosen meth@\ll methods have strengths and weaknesses
and the choice of method usually depends on howanakethod meets the measurable goals.

Response: We believe that a consideration of the disadvargadéiological response
correlations and demonstration flow assessmensigfecient reason to not use these
methods. Habitat modeling is then left as the @vgilable method to use. We changed the
description of the three methods to focus on thesgal infeasibility of implementing two
methods and then briefly discussing the advantagdsdisadvantages of the method we
elected to use (i.e., habitat modeling).

Data - Are the data adequate?

Comment 3. The data are what they are. In some cases thelatget sample sizes than in
others.

Response: Sample sizes ranged from 32 for the number ellstad redds used in the

bioverification to 5,117 for the number of datargeiused to develop the topography for the
Timbuctoo site.
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Comment 4. Note that sometimes in the report data are plurdlia other places data are
singular. | prefer data are plural, but at a minimauthors should be consistent in their choice of
singular or plural.

Response: We have reviewed and revised the entire repaghsure that we consistently refer to
data as plural.

Presentation - Is the presentation clear?

Comment 5: Parts of the reports, especially those describirtgahnical terms and lingo the
model calibrations and measurement techniquesareear to the uninitiated reader. It has
been standard in professional documents for dedhdéesinits should be consistent and normally
should be presented as metric and, if not metren with metric equivalents in parentheses. At a
minimum, reports should not use one system in quaces and the other system in other places
and even mix them in the same table or figure.

Response: We reviewed the portions of the report referredytadhe commenter and clarifed
these sections where possible. The report is udably, due to the content, most
understandable to a reader who is familiar with etiod calibration and measurement
techniques used in instream flow studies. The dgtamarily presented in English units to
make the data more understandable to the intengdidrece, decision makers and stakeholders
in the Yuba River basin, who are most familiar witita expressed in English units. We have
gone through the report and given metric equivalenparentheses, except for flows. We have
kept flows entirely in English units since flow das generally presented in English units in the
United States. We also note that it is standaptésent data in instream flow study reports in
English units.

Figures and tables - Are the figures and tables clear, complete alataate?

Comment 6. Figures in text and appendices in each reportilthatrate habitat suitability lack
a scale, flow direction indicators and north arrolihese are standards that are well known and |
see no reason for this information to have beeriteti

Response: For the Yuba spawning report, there weren't anyrig in the text that illustrate
habitat suitability. We added a scale, flow dil@etindicator and north arrow to the figures in
the appendices that illustrate habitat suitability.

Comment 7. Readability and ability to interpret many of firgures would be improved by the
addition of a few vertical gridlines and in somae&s horizontal gridlines.

Response:  We chose not to use vertical and horizontalligied because it would be difficult to

distinguish between the data presented in thedgyand the vertical and horizontal gridlines.
Examples include Figures 4 to 51.
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Comment 8: In manyplaces it would be easier for the reader to dopgammons if the Y axes
were scaled the same. Examples include Figuresa®d46 in Yuba Spawning.

Response: We modified Figures 3, 4 and 6 to have the Y a&oaded the same.

Comment 9: The reports switch between metric units and Ehginits with no mention of the
equivalent in the other unit. Sometimes this ocewen within a single table or figure such as
Table 2 in the Yuba spawning report.

Response: We changed Tables 2 and 5 so that all of theiddteose tables are in metric units.
We have gone through the report and given metugvatents in parentheses, except for flows.
We have kept flows entirely in English units siffilcsv data is generally presented in English
units in the United States.

Comment 10: There is no acknowledgement of what historievflegimes were like and under
what type of conditions the salmon evolved. Theleedas no idea whether the flows suggested
are similar to or totally different from what wastoric flow when presumably the salmon
populations were more vibrant. Recent work on salitmabitat often takes into account how
flows have changed given dams and land use andheiwnay affect the ability to recreate
suitable habitat for salmon.

Response: An analysis of historic flow regimes will likelye developed as part of the
relicensing of the Yuba River hydropower proje€he purpose of this report is only to identify
the relationships between salmonid habitat and.fldle report does not suggest flows, but
instead notes how changes in flow could increasethount of salmonid spawning habitat. It
should be noted that this report is only one phtihe information that will be used to develop
flow regimes for the Yuba River. The developmedlaw regimes for the Yuba River will
undoubtedly also take into account how flows inYuda River have changed given dams and
land use and how that may affect the ability ofeate suitable habitat for salmon.

Comment 11: Much of the language used to describe the medelgue, e.g. ‘we feel there is
no significant limitation’, ‘we conclude’ but stat® reason why, ‘in general, figures are
similar’. The reader would have much higher conickein the conclusions if the authors used
terminology that was more precise. For example, of ¥he figures are within x % of similarity.
There is much reliance on statistical significatia may or may not have biological
significance. To say that the predicted use ofllséael/rainbow habitat is significantly greater
than non-use when the suitable factors for usenaneuse are 0.05 and 0.004 seems to ignore
that the model indicates steelhead are selectibgatdhat has a suitability factor of 0.05! As |
read the discussions in each report, there seebesno anomaly or discrepancy between the
model and measured values that the authors capldiexaway or declare as unimportant. And
when, for example, the given criteria for accepéawere not met, the authors conclude that is
acceptable anyway.

C-3



Response: It is important to distinguish between the numeriteria that were used to evaluate
model performance and the text that was used boedée on the model performance. The
numeric criteria are specific and precise. Fongxa, for velocity validation the numeric
criterion was that the correlation between obsearatisimulated velocities was greater than 0.6.
By necessity, the text that was used to elaboraté® model performance was qualitative and
designed to illustrate general trends in the dalae statistical tests that were used have
biological significance. For example, a greatetasility for occupied versus unoccupied
locations has the biological significance that fish preferentially selecting locations with
higher suitability. We have changed the habitéability criteria used for steelhead/rainbow
trout spawning based on the results of our seitgitnalysis, so that now the median suitability
of occupied and unoccupied locations are 0.2450a0@04. Thus, the model now indicates that
steelhead are selecting habitat that has a suliyadfil0.245. We attribute this low value, relagiv
to an optimal suitability of one, to the scarcityhagh quality habitat for steelhead spawning in
the Yuba River. We feel it is important to trydetermine what was responsible for anomalies
or discrepancies between modeled and measure@dui@dta evaluate the significance of these in
terms of the ultimate model output (the flow-habitdationship) — our intent is not to explain
the anomalies or discrepancies between modeledhaadured data away. Our intent is not to
conclude whether or not a model is acceptableheratur intent is to characterize the level of
uncertainty in model output as a function of anaesabr discrepancies between modeled and
measured data.

Comment 12: To use the authors’ terminology, in generalrthesults show a much greater
range of substrate, depth and velocity as suitadlatat (rearing and spawning) than previous
studies which allow for much more latitude in floperations. However, | would be hesitant to
suggest changing operations based on their rathgue values for suitable depths and velocities
compared to other studies on habitat use by Chiaodksteelhead without further corroboration.

Response: Our studies are intended to provide some of ¢crensfic information that is needed

to determine instream flow needs for anadromoumsifithe Yuba River. We do not agree with
the characterization of our values as unique, sve@ave used the same methods for other
studies on habitat use by Chinook and steelhe&é. d€pth suitability correction methodology,
which resulted in a wider range of suitable defpdih<hinook spawning, has been published in a
peer-reviewed journal article (Gard 1998) and weehapplied it on six streams (Merced River,
American River, Sacramento River, Butte Creek, YRbear and Clear Creek). The velocity
suitability methodology is based on methods preskimt multiple peer-reviewed journal articles
(Knapp and Preisler 1999, Parasiewicz 1999, Gerlt 2000, Guay et al. 2000, Tiffan et al.
2002, McHugh and Budy 2004).

Comment 13: Figure 8 in the Clear Creek Spawning report seenshow that unoccupied
habitat suitability is higher than occupied habstaitability at all suitability levels. A comparabl
graph is not shown in the Yuba Spawning report.

Response: The same information is presented in Figureso1B3tin the Yuba Spawning report.
The only difference in the Yuba Spawning repothet occupied and unoccupied data are
presented in separate graphs, instead of beinginechinto one graph, as was done in the Clear
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Creek spawning report. Figures 18 to 23 show maopecupied locations at all suitability levels
than occupied locations because the overall numfo@noccupied locations was much greater
than the number of occupied locations.

Comment 14: Overall the report uses mushy terminology amuds/giving the reader any
guantifiable definitions of how the model performdether it performs better than previous
models, and within what accuracy does it repregarthe ground physical and biological data.

Response: The terminology in the report is as precise asiptesto describe the overall trends
in the data. The report provides numerous quabtii definitions of how the model performs
and within what accuracy it represents on the giquinysical and biological data. Examples of
the quantifiable definitions include: 1) the sttt (R) to provide a quality control check of the
velocity measured by the ADCP at a given stationhrere R = VeJ(Vel,.1 + Vel.1)/2 at station
n; 2) the beta value (a measure of the changeanrei roughness with changes in streamflow)
is between 2.0 and 4.5; 3) the mean error in caledlversus given discharges is less than 10%;
4) there is no more than a 25% difference for algutated versus given discharge; 5) there is
no more than a 0.1 foot (0.031 m) difference betweeasured and simulated WSELSs; 6) VAF
values falling within the range of 0.2 to 5.0; #panotonic increase of VAFs with an increase in
flows; 8) a QI value of at least 0.2; 9) the WSkkedicted by RIVER2D at the upstream
transect were within 0.1 foot (0.031 m) of the WSktkdicted by PHABSIM; 10) a solution
change (SoA) of less than 0.0000; 11) a net flow (Net Q) afl¢han 1%; 12) a maximum
Froude Number (Max F) of less than one; 13) theetation between measured and simulated
velocities was greater than 0.6; and 14) a p-vafuess than 0.05 for a Mann-Whitney U test of
whether the compound suitability predicted by theER2D model is higher at locations where
redds were present versus locations where reddsabsent. Additional data presented in the
report on the accuracy with which the model repressen the ground physical and biological
data include the data presented in Appendices €, B, and I. We do not have any data on
previous models that could be used to determitteeiinodeling in this report performs better
than the previous models.

REVIEWER #2

Study Design Is the study design sound?

Comment 1. The study design is sound insofar as it sets oestablish improved spawning
habitat suitability for fall-run Chinook salmon astéelhead/rainbow trout on the Yuba, uses
robust methods to achieve this, and reports thdtsethoroughly. One might argue that the study
design is not ambitious scientifically. The studbsiin makes little attempt to identify any really
compelling and interesting unanswered scientifiesgiwns, nor does it pose any hypotheses that
it then sets out to test. However, this criticat@tyation should not be construed to mean that the
study design is not sound relative to its objedjveor that the results will not be useful from a
management perspective. It is simply to highlidfat this study is not very original

scientifically, other than the fact that it applaesvell established technique in a river systerh tha
it has not been applied to before. The study deisigimerefore appropriate as a technical report,
but unlikely to be publishable in the peer-revieiggtature in its current form.
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Response: The intent of the study was to apply well estalddkechniques to the Yuba River to
guantify flow-habitat relationships for anadrom@agémonid spawning. The study was intended
to be a technical report, and not to be publishetie peer-reviewed literature.

M ethods - Are the methods technically southd

Comment 2: The methods are perfectly reasonable and reprasgghificant improvement

over 1D PHABSIM-style implementations of IFIM. Thathors (and others) have been using
such techniques for at least the past 12 yearshaydepresent the robust end of the standard of
practice, but are not the state-of-the-art. Thbans are a little sloppy in places about their
summary of other techniques and justification ef tdcchniques they used. However, they do
generally describe very clearly what they did. Asse methods have been reviewed thoroughly
by past reviewers (see executive summary) | haveiged only limited comments here. My

only main major methodological concern is the reé&y poor topographic data quality (see
below).

Response: See responses below regarding the summary of @ttleniques and the topographic
data quality.

Data - Is the data adequate?

Comment 3. The authors should be commended for so thorougiplgrting all their data. Other
investigators doing work in the Yuba basin or ngatoeams will likely find both the raw data
and the summary curves of great utility. | woulggest that some of the raw data is made
available in a digital format when the report i®lshed online.

Response: We have added information in the preface of gport about how the raw data in
digital format can be obtained.

Comment 4. | am a little bit confused as to why such low togaghic point densities were used
and transect based methods. There is nothing yod@about it at this stage, but they do seem
low. | expect that the poor topographic resolufiofarge part can explain the generally marginal
agreement between the measured and modeled vetoarid depths in Appendix H.

Response: The topographic point densities fall within tlaage of reported values in published
studies. For example, LeClerc et al. (1995) hpdiat density of 0.25 to 2 points/100'm
whereas Jacobson and Galat (2006) had a pointtdefi$ points/100 rh This study was one

of our earlier River2D studies; we have been ubigger point densities in more recent studies
to try and improve the hydraulic predictions of &®iver2D models. We have been able to use
higher point densities in our more recent studexsalbise our new equipment (robotic total station
and survey-grade RTK GPS) have enabled us to tdligleer point densities (on the order of 40
points/100 M) within our time constraints for data collectiohhis higher point density has had

a moderate effect on the accuracy of the hydramtidels, increasing the average correlation
between measured and simulated velocities fromi.#s study to 0.80 in our lower Clear
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Creek spawning study. As a result, it does noeapthat the lower topographic point densities
used in this study had a large part in explainiregdifferences between measured and modeled
velocities.

Presentation - Is the presentation clear?

Comment 5. The presentation of the report is consistent aadayout of this report is logical.
The introduction could provide a little broaderestific and management context (rather brief as
it stands), but I'm not sure that it is necessarynsich as a missed opportunity. The lack of
conclusion section is a little odd and leads talarmupt ending after the discussion. | maintain
my comment in the executive summary that the limidsveen this report and the other reports
are not clear. | do wonder if these reports coatdhrave been more concisely combined into one
uber-report (a lot of material is repetitive).

Response: The introduction provides a broad scientific amahagement context to support the
purpose of the report. We have added a conclusitime report. The links between this report
and the other reports are implied in the prefacltthree reports — specifically, that the purpose
of all three reports is to provide scientific infwation to the CVPIA Program to assist in
developing recommendations for instream flow ndedanadromous fish in the Yuba River.
Each report, plus appendices, is voluminous arehddd to stand on its own.

Figures and tables - Are the figures and tables clear, complete alatiaate?

Comment 6: The figures are adequate, but overall are of padographic quality, exhibit
inconsistent font sizes, and lack some basic in&ion. Moreover, the downsampling of the
figures for the PDF has resulted in some very pexirand image quality.

Response: The figures are intended to sufficiently sup@otéchnical report. As discussed in
responses to the following comments, we have addet basic information to the figures. We
have not been able to improve the text and imagéitgun the PDF conversion process.

Comment 7. Figure 1 — Image quality is poor. | would not dhik a conceptual model. It is a
flow chart of the data collection and modeling effo there is nothing ‘conceptual’ about it. It is
a useful outline of the methods.

Response: We were not able to improve the image qualityhas figure. We have changed the
caption to “Flow diagram of data collection and ralaly’ to address the remainder of this
comment.

Comment 8. Figure 2 — Image quality is poor. There is no adddl context provided with the
segment vicinity map (e.g. roads, hillshade of gypphy, locations of towns, etc.). If context is
added, be careful not to make it too busy. Thetnamtow and scale bar are ridiculously large. It
is not clear (although it is obvious) whether thale bar applies to the vicinity map or the state
location map. The California map is very poor dyadind the dot apparently indicating the
location of the Yuba River could easily be confusatth just a poor image quality.
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Response: We were not able to improve the image qualityhas figure. We intentionally did
not include a lot of detail to focus on the stresggments. We reduced the size of the north
arrow and the width and size of the text for th@lesbar. The scale bar applies to the vicinity
map. We have moved the scale bar to make this oheae. We were unable to improve the
quality of the California map. Although the Cahifita map has poor image quality, the dot
indicating the location of the Yuba River is clganlithin the map’s outline of the state
boundary.

Comment 9: Figure 9 - 14— | like how you've shown occupiedjiiency distributions versus
unoccupied frequency distributions... clever.

Response: No response required.

Comment 10: Appendices — Why don't any of the appendices shaptions? In my opinion,
they should all have a caption such that if theythe only thing taken out of the report or
printed, that it stands alone on its own (more tjugha title).

Response: Addition of captions to the appendices would regjteducing the size of the images
in the appendices. The information provided arhgzage (the appendix in question, the name
of the site and the footer with the report titlajeland page number) is intended to provide
sufficient information if a page of an appendix valsen out of the report or printed.

Comment 11: Appendices A,B, E, H (pgs 220-224), L — Every ohthese map figures is
missing some essential basics: a) north arrowcdde $ar, c) flow direction arrow; d) inset
location map within broader reach.

Response: We have added a north arrow, scale and flow daedb each of these map figures.
No inset map was added since this informationrisaaly given in Figure 2.

Comment 12: Appendix L — This should denote on the figure wyesr the redd surveys
correspond to! | think the legend should read ‘Spag Habitat Suitability’ instead of just
‘combined suitability’ and should indicate somewegzither in legend or caption), that a higher
value is better! Also what discharge do these spwad to?

Response: We added the year and discharge to the figureaagptiWe retained combined
suitability in the legend to be consistent with wisaused in River2D. We added a footnote to
the first page of Appendix L to indicate that alegvalue is better, with the following text:
“For all pages, Combined Suitability: 1 = optim@l= unusable.”

Comment 13: Overall, this is a useful study reflecting an ingsige amount of work. The

report is not the most interesting report to read does not meaningfully explore any science
guestions or hypothesis testing, and instead issiedt on the nuts and bolts of producing
spawning habitat suitability criteria for the Yubappreciate the data-dump aspect of the report
(including the appendix), but the report fails @eaddress convincingly the basic question of
‘so what?’. Why should the reader care? Why shithédeader keep reading for 82 pages and
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then not even have a conclusion. The report coalstiengthened considerably by the authors
doing a more thorough literature review and thenguthis to build an actual narrative (currently
lacking) and substantiating the introduction, ckat methods and conjecture in the discussion.
The discussion is a necessary component and therautave taken a good stab at this, but it
currently is one of the weakest parts of the repgodonclusion is essential. The figures are not
used in a convincing fashion and some basic infiomas missing from a large number of these
(see above). Finally, I think this report needsiaimally be tied to the other reports in an
explicit way (i.e. citations and explanations) aaeklly is physically combined with the others.

Response: Due to the intended purpose of the report, thentenecessarily focuses on the nuts
and bolts of producing spawning flow-habitat redaships for the Yuba River. The basic
guestions of ‘so what’ and ‘why should the readeetare addressed in the preface, namely that
the purpose of the report is to provide scientifformation to the CVPIA Program to use in
developing recommendations for instream flow ndedanadromous fish in the Yuba River.
We have added a conclusion to the report. Toxkhenépossible, we have added references,
improved the narrative in the report and added nat® the discussion. We have added basic
information to a large number of the figures to roye their utility. The links between this
report and the other reports are implied in thégmeto all three reports — specifically, that the
purpose of all three reports is to provide scientifformation to the CVPIA Program to assist in
developing recommendations for instream flow ndedanadromous fish in the Yuba River.

REVIEWER #3

Study Design |Is the study design sound?

Comment 1. For the most part, the study design is sound. Hewekiere are problems with
execution of that design that limit the reliabildgf/the conclusions.

Response: Errors in model performance likely increase #heel of uncertainty in the
conclusions.

Methods Are the methods technically sound?

Comment 2. No. The authors assumed that physical habiats@awning in this case) was the
limiting factor for salmonids populations in the bt Without addressing other factors that may
be limiting the population (like ocean conditiohsyvest, etc...), this assumption is difficult to
test. The authors also use the term ‘reproductieeess’ which typically refers to a pair of fish
or a female; perhaps they meant population prodtycti.? The authors also selected areas to
sample based on heaviest spawning use and theeappbdse data throughout the watershed.
Similar to the other reports, the authors speatgel amount of text defending their use of
River2D. This is unnecessary. | found it frustrgtthat the level of detail on methods (and
especially study area description) varied gredtlgy too much detail in some areas — and not
enough (or none) in other areas. This makes it défigult to read for someone not intimately
familiar with the Yuba and past work there. How didcharge during the fall of 2001 compare
to the 10-year average? Is it possible that drofigis influenced habitat data collected at FC
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redds? The Baldwin citation for accepting G.&rvery weak. (See similar comment on Yuba
Rear report.) Was there any confirmation/validatéthe visual assessment of substrate size?
Were all observers consistent in estimation of sabssize? The ‘biological verification’ is not
very informative or ‘biological’.

Response: An assumption that physical habitat is the lingtfactor is necessarily true of all
instream flow studies. To our knowledge, the deieded to test this assumption for the Yuba
River do not exist. For example, information iskiag to be able to determine if doubling the
amount of spawning habitat would double the saleh@oipulations. In the context of the
conceptual model, reproductive success refergtraof fish — namely what proportion of the
offspring of the fish will survive to emergenceasesult of redd superposition. Our approach is
to represent high-spawning-use habitats in the “Rilar, rather than the entire Yuba River.
Based on the conceptual model presented in thedim¢tion of the report, spawning habitat can
affect salmonid populations by changing the amadinédd superimposition. Redd
superimposition would be expected almost entinelgigh-spawning-use areas. Thus, the
amount of habitat present in areas without highveirag use would not be expected to affect
salmonid populations. In addition, modeling of ik@hin high-use-spawning areas captures
characteristics of spawning habitat, such as pditityaand upwelling, which are key
characteristics of spawning habitat and are naucag by depth, velocity and substrate. In
contrast, a habitat-based extrapolation does ketitdo account characteristics of spawning
habitat, such as permeability and upwelling, andld.greatly overestimate the amount of
available spawning habitat. We felt that it &essary to include text comparing River2D to
PHABSIM, given that we are comparing the resultthef study to an earlier study that used
PHABSIM. We have increased the level of detaihmgthods in our reports over the years in
response to peer review comments, and have addéérfdetails to the introduction on the
study area description. Discharges during theofa®001, averaging 787 cfs above Daguerre
Point Dam and 436 cfs below Daguerre Point Damlem®than the average October and
November flows for the period of record of 1,086 above Daguerre Point Dam (1941-2008)
and 1,125 cfs below Daguerre Point Dam (1943-2008ater Year 2002, which includes the
fall of 2001, was classified as a dry water yeafte think it is unlikely that drought flows
influenced the habitat suitability criteria, sinbe method used for developing the habitat
suitability criteria corrects for availability; orveould expect limited availability of deeper and
faster conditions during drought flows. While dgbticonditions likely did influence the depths
and velocities of the occupied data, it also infleed the depths and velocities of the unoccupied
data. Since both the occupied and unoccupiedvaata used to develop the habitat suitability
criteria, the resulting criteria corrected for #féects of availability. We were not able to find
another reference for definitions of what rangeBedirson’s correlation coefficient are
considered moderately strong or very strong. Stesi textbooks that we reviewed do not give
numeric definitions of what are considered moddyat®ong or very strong correlations. We
also were not able to find numeric definitions dfavare considered moderately strong or very
strong correlations in the peer-reviewed literatWée replaced the Baldwin (1997) reference
with Cohen (1992), which defines correlations & @ 1.0 as having a strong effeétlthough

we did not confirm or validate the visual assesdrsahstrate size, we have been using visual
assessment of substrate sizes for the last 14 gadrsave found high consistency among
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trained observers. The biological verificatiom&sed on the location of redds (the key
biological measure for spawning habitat studiesl) iarbased on the biological significance that
fish are preferentially selecting locations witlglmer suitability.

Findings, inter pretations and conclusions. Are the findings, interpretations and conclusions
valid?

Comment 3. 1 do not think the findings are valid. | am monvinced that measurement error
had a minimal effect on the final results. Someghdid not work correctly, as evidenced by the
low correlation coefficients for predicted vs. me@sl flows, differences in WSELs between the
model and measured, and odd looking HSC and WU»esuior steelhead in particular. The
authors dismissed the problem of WSEL discrepancesd compared models to try to figure
out what reality really was. This approach seekesflawed logic and shows that the emphasis
was on models and not on the habitat that fish weireg.

Response: We acknowledge that there is a level of uncetyamthe results because of
measurement error. We disagree that the correlatefficients for predicted versus measured
velocities were low, since a correlation of 0.8.10 is considered to have a large effect (Cohen
1992). We do not consider the differences betweeasured WSELs and those simulated by
PHABSIM to be significant, since all of the critefior PHABSIM were met. While the HSC
and WUA curves for steelhead may look odd on tittasa, we have sufficiently documented
that theses curves accurately reflect the habs@tofi spawning steelhead, as affected by habitat
availability. Since we did not have measured WS&ithe highest simulation flow, we had to
compare River2D and PHABSIM outputs. Where theeeandifferences between the two
models, the next logical step is to try to deteemirhich model is correct. We feel that this
approach is logical based on the transitive prgpedince the PHABSIM output was based on
measured WSELs, a comparison of River2D and PHAB&Ukputs for calibration of River2D

is equivalent to calibration of River2D by measuYé¢8ELs by the transitive property. Models
are necessary to quantify flow-habitat relationshipased on the habitat the fish are using,
because of the limitations of the alternatives talgling (e.g., biological response correlations
and demonstration flow assessment).

Presentation. Is the presentation clear?

Comment 4. In some areas the presentation was clear. Qvirallevel of detail was way
overboard in some areas and lacking in others.

Response: The level of detail reflects peer reviews of pagiorts. We have added additional
detail in response to the peer review of this repor

Figuresand tables. Are the figures and tables clear, complete ardjaate?

Comment 5. See comments above.
Response: See responses above and below.
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Miscellaneous comments:
Comment 6: See comments above.
Response: See responses above and below.

REVIEWER #4

Comment 1. The focus of my reviews was on the hydraulic eliod) aspects described in the
reports. Because all of the reports describe @afigrihe same hydraulic modeling methods, my
comments below generally apply to all the repo¥there | have a comment specific to one
report, the report is identified by the numbert{irpugh (6) given above. More detailed
comments are provided in the electronic PDF versiagach report.

Response: No response needed.

Comment 2: The authors are to be commended for their efiarundertaking some complex
flow-habitat studies. It is clear that a trememslamount of thought and work went into the
execution of these studies.

Response: No response required.

Comment 3: With the exception of the Executive Summary (¢, reports were very difficult

to read; not because of their length or technioatent, but because they are poorly organized.
The reports provide a very inadequate introductiod background to the studies undertaken,
which results in the reader having a very limitedierstanding of the what/where/why of the
study. Because of this, there is no clear linkided between study objectives and some need
for the study; and subsequently, no understandimgw the results are to be used, or what their
relevance is.

Response: We have patterned the organization of our repdtgs that used in the peer-
reviewed literature. We have added additional madt® strengthen the introduction. In the
preface of the report, the reason for conductiegristream flow study is stated as to provide
scientific information to assist in developing mestm flow needs for anadromous fish, as
required by Section 3406(b)(1)(B) of the Centrall®aProject Improvement Act.

Comment 4. The poor organization of the report contentgiooes beyond the introduction
section. Throughout the reports, too much desagiven where none is needed and not enough
detail is given where more is warranted; study/areadescriptions are dispersed; methods are
combined with results; results are combined witdssion; discussion sections contain
rationale for methodological flaws, rather thanusiag on discussion and interpretation of
results; and no clear conclusion sections are geavivhere the authors would summarize the
relevance and application of the major findings.géneral, the reports seem to be very
disjointed. One of the benefits of writing an aggereport for these types of studies is that a lot
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of detail can be included; this benefit can alscooee a drawback when the detailed information
is presented in a disorganized manner, and/or wbere of the details that should be presented
are omitted.

Response: The amount of detail in the report reflects peerews of previous reports. We have
added additional details in response to this p@éaew. Study area/site descriptions are given
where needed to provide information for specifictipms of the report. With regards to methods
being combined with results and results being coetbwith discussion, we note that a peer
reviewer from the first peer review of this dratted “All information presented, including data,
in the methods section that is actually a resudukhbe extracted and discussed in the Results
section.” As a result, we have moved all datdneoresults section. We feel that it is important
for the discussion section to address the reaswmaddel errors as well as discussion and
interpretation of results. We have added a commtusection to the report. We disagree that the
report is disjointed; instead, the format of thea follows as closely as possible to that of peer
reviewed journal articles. As noted above, weghsa that the detailed information is presented
in a disorganized manner. We have added detaitssponse to the peer review of this report.

Study Design. Is the study design sound?

Comment 5: The study designs seem to be incomplete, asafcin study there is not an
established link with the need for the study, wisblould be introduced early in each report. As
is, there is no reason established for conduchtiegstudies. In addition, the objectives of the
studies need to be more clearly articulated, witkear connection to the need(s) described in the
introductory paragraph(s). At present, it's neaclhow or why the study objectives became
ones of producing habitat-discharge models. Theeeft is unknown whether or not the study
designs are sound (or complete).

Response: The link with the need for an instream flow studygiven in the preface of the

report. Specifically, as noted in the preface,rdason for conducting the instream flow study is
to provide scientific information to assist in deng instream flow needs for anadromous fish,
as required by Section 3406(b)(1)(B) of the Ceniialey Project Improvement Act. The needs
described in the previous rewritten paragraph (owed flows for all life history stages of
Chinook salmon and steelhead as a high prioritpado restore anadromous fish populations in
the Yuba River) are clearly connected to the objeatf developing habitat-discharge models,
since habitat-discharge models provide criticabinfation to use in determining the magnitude
of improved flows for all life history stages of i@bok salmon and steelhead. The study
objective became one of producing habitat-dischargdels because habitat-discharge models
are the standard method used to identify instréam fequirements.

Comment 6. The focus on spawning and rearing habitat isdtstudies is unfounded, because
habitat capacity for those life stages has not leséablished as being a limiting factor
contributing to the fish population declines ddsed in the introductory narrative. Some
coherent explanation needs to be provided thafigssthe focus on habitat limiting factors.
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Response: To our knowledge, the data that would be needegtablish that habitat capacity
for spawning is a limiting factor contributing tisth population declines does not exist. For
example, data is lacking to be able to determinetiadr doubling the amount of spawning
habitat would double the populations of anadronsaisionids. The preface is intended to
provide a coherent explanation that justifies thaut of the study on flow-habitat relationships.
Specifically, as noted in the preface, the reasordnducting the instream flow study is to
provide scientific information to assist in devatggpinstream flow needs for anadromous fish,
as required by Section 3406(b)(1)(B) of the Centialey Project Improvement Act.

Objectives. Are the objectives clear?

Comment 7. The objectives are clear, in that they are dtat¢he introductions and in a table
format. However, as described above, it is unafghese are the correct objectives (or if the
objectives are complete), because the need (igequestions to be addressed by the studies) of
each of the flow-habitat studies has not been lglestablished.

Response: The need for conducting the instream flow studyiprovide scientific information
to assist in developing instream flow needs fordamaous fish, as required by Section
3406(b)(1)(B) of the Central Valley Project Improvent Act

Methods. Are the methods technically sound?

Comment 8: It is unclear whether or not the hydraulic madgimethods were technically
sound. With the information provided in the repoit seems that the hydraulic modeling results
are unreliable, principally because of. poor repregation of riverbed elevations given the low
sampling density; poor explanation of the accur@dhe elevation data, relative to the
benchmarks and the survey data themselves, nbétim$truments used; poor correlation
between measured and simulated velocity; unushally Froude numbers predicted along the
channel margins. (see the individual reports forarspecific comments)

Response: We would characterize the hydraulic modeling resntit as unreliable, but rather as
having a level of uncertainty due to factors suglsampling density. While the representation
of riverbed elevations could have been bettertdpegraphic point densities fall within the
range of reported values in published studies. ekample, LeClerc et al. (1995) had a point
density of 0.25 to 2 points/100’nwhile Jacobson and Galat (2006) had a point tdeafb
points/100 M. This study was one of our earlier River2D stapliee have been using higher
point densities in more recent studies to try anprove the hydraulic predictions of our

River2D models. We have been able to use highet densities in our more recent studies
because our new equipment (robotic total statiehsamvey-grade RTK GPS) have enabled us to
collect higher point densities (on the order ofpénts/100 rf) within our time constraints for
data collection. This higher point density had hanoderate effect on the accuracy of the
hydraulic models, increasing the average correidtietween measured and simulated velocities
from 0.74 in this study to 0.80 in our lower Cl€xeek spawning study. To the extent possible,
we have added information to the report on the i@oyuof the elevation data, relative to the
benchmarks and the survey data themselves. Thelatoon between measured and simulated
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velocities would be considered to have a strongoefiCohen 1992). The high Froude Numbers
predicted along the channel margins need to beedemithin the context of what effect they
would have on the overall flow-habitat relationshifSpecifically, the Froude Number only
exceeded one at a few nodes, with the vast majofritye site having Froude Numbers less than
one. Furthermore, these nodes were located aitlibe water’s edge or where water depth was
extremely shallow, typically approaching zero. ighhFroude Number at a very limited number
of nodes at water’s edge or in very shallow deptbsld be expected to have an insignificant
effect on the model results because these condilomot coincide with suitable spawning
habitat.

Comment 9: The hydraulic modeling efforts in these studies primarily focused on
predicting local hydraulics at the scale of induadiredds (or fish locations). In these cases,
hydraulic modeling research has shown that the ctatipnal mesh and topography resolution
(density of computational nodes and density of ¢gmaphic data, respectively) should be similar
to the spatial scale and resolution at which thadrdwylic predictions are being applied (i.e., redds
and fish locations in this study). The densityioérbed elevation data, and subsequent mesh
resolution, for these studies appear to be tossgaraccurately model local hydraulics at the
scales of interest. Similarly, the applicatioraagfonstant friction coefficient (roughness) across
the model domain, as used in these studies, cateskio poor prediction in local scale
hydraulics. The comparisons of measured vs. mddeadkcities in these studies demonstrate
poor model performance (and plots of measured wvsleted velocity vectors are not provided).

Response: We used as fine a computation mesh as possible gwestraints on computer run
speeds and memory. The topographic point dens#ilewithin the range of reported values in
published studies. For example, LeClerc et al9f)dad a point density of 0.25 to 2 points/100
m?, whereas Jacobson and Galat (2006) had a poisitger 6 points/100 1 Accordingly, our
computational mesh and topography resolution wei@ase as possible to the spatial scale and
resolution at which the hydraulic predictions aeénlg applied. The density of riverbed
elevation data, and subsequent mesh resolutiorc@nliribute to errors in modeling local
hydraulics at the scales of interest, but wouldatirize this as increasing the uncertainty in the
resulting flow-habitat relationships. We did nppdy a constant friction coefficient across the
model domain — in fact, we applied a roughnessuwhaed spatially based on substrate size and
cover. Correlations between measured and simulegiedities would be considered to have a
large effect (Cohen 1992). Differences betweensmem and simulated velocities reflect both
errors in measurements of velocity and errorsnmutations of velocity. Further, the
performance of the model should be viewed in cdniéihe effect of the model performance on
the overall flow-habitat relationships. Speciligathe overall flow-habitat relationship is

driven by the change in the distribution of deghd velocities with flow. The distribution of
velocities would not be affected by over or undeseicted velocities because over-predicted
velocities would have the opposite effect on theritiution of velocities as under-predicted
velocities.
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Comment 10: Where hydraulic models are applied to prediettiblk flows into and out of a
river reach, the model meshes, resolution, andtanhsoughness coefficients across the model
domain like those used in these studies are appte@nd will produce suitable results. This
can be seen by this study’s results of good matichtv8een modeled and predicted WSEL at the
upstream and downstream boundaries of the models.

Response: We did not use a constant roughness coefficieht model also produced suitable
results at the scale of individual redds, givenlittnéations on model mesh and resolution
discussed above.

Comment 11: Because the hydraulic modeling in these studies fundamental to the results
and application of the findings, much more emphsis@uild have been focused on assuring that
best modeling practices were followed, with suppgrtitations of the peer-reviewed literature
in hydraulic modeling — such citations are notidgatsent.

Response: Best modeling practices, in terms of quantifiakdéirdtions of how the model
performs, is model-specific. We examined the peerewed literature for papers that used
River2D and identified five peer-reviewed artic(#8addle et al 2000, Katopodis 2003,
Jacobson and Galat 2006, Gard 2006 and Gard 208%)e of these papers specify quantifiable
definitions of how the model perforsndicating that such level of detail is beyondltth
normally given in the peer-reviewed literature. cAalingly, our only choice is to rely on non-
peer-reviewed citations (U.S. Fish and Wildlife\Beg 1994, Steffler 2002, Waddle and Steffler
2002, Steffler and Blackburn 2002).

Data. Is the data adequate?

Comment 12: Based on review of the hydraulic modeling ouspiitseems like the underlying
riverbed elevation data was inadequate (too loa wieasurement density for the rivers studied;
unknown survey errors) for accurately charactegzive study sites. In addition, data were not
presented, or not available, for comparisons ofsuesl vs. modeled WSEL along the channel
centerline (longitudinally) and comparisons of mead vs. modeled velocity vectors
(magnitude and direction) along a cross-sectioglsewhere in the model domains. Any errors
from the hydraulic modeling then propagate throtighremainder of the study components that
rely on the modeling results (e.g., biological fieation, HSI, WUA).

Response: The topographic point densities fall within the garof reported values in published
studies. For example, LeClerc et al. (1995) hadiat density of 0.25 to 2 points/10C¢ mvhile
Jacobson and Galat (2006) had a point densitypofifts/100 A This study was one of our
earlier River2D studies and we have been usingenighint densities in more recent studies to
try and improve the hydraulic predictions of ouv&R2D models. We have been able to use
higher point densities in our more recent studessabse our new equipment (robotic total station

! The only exception to this was Jacobson and G206), who gave one quantifiable definition

(that net outflow was less than 5%). Since we @spBtbre restrictive criteria in this report (1%

net outflow), we did not feel it was appropriateus®e Jacobson and Galat (2006) as a reference.
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and survey-grade RTK GPS) have enabled us to tdligleer point densities (on the order of 40
points/100 M) within our time constraints for data collectiohhis higher point density has had
a moderate effect on the accuracy of the hydramtidels, increasing the average correlation
between measured and simulated velocities fromi.#s study to 0.80 in our lower Clear
Creek spawning study. As a result, it does noeapthat the lower topographic point densities
used in this study had a large part in explainiregdifferences between measured and modeled
velocities. To the extent possible, we have adtid to the report on survey errors — this
information indicates that survey errors were rggigle. We did not collect measurements of
WSELSs along the channel centerline (longitudinadlymmeasurements of velocity vectors
(magnitude and direction) along a cross-sectioglsewhere in the model domains.
Accordingly, we are unable to present comparisdribese parameters to simulated values. The
effects of these hydraulic modeling errors on tlueleting results are expected to be minimal
because the overall flow-habitat relationship ise&lr by the change in the distribution of depths
and velocities with flow. The distribution of veities would not be affected by over or under-
predicted velocities because over-predicted ve&sciwvould have the opposite effect on the
distribution of velocities as under-predicted véies.

Findings, interpretations and conclusions. Are the findings, interpretations and conclusions
valid?

Comment 13: There is an incomplete discussion of the findjngterpretations, and
conclusions. The Discussion sections should beittewrto provide a coherent narrative that
discusses and interprets the results (focusingp@mesulting WUA estimates and associated
methodological issues) relative to the work of osha the Yuba River, Clear Creek, and
elsewhere for similar study issues. Some of gps Of discussion exists in the reports, but not
enough. As they currently read, the early parthefdiscussion sections are not really a
discussion section, but a defensive rationalesirad by the methods headings/subheadings)
for methodological issues/flaws/errors that wereoemmtered. Some of the hydraulic modeling
interpretations and conclusions are inaccurata@mplete — see comments above and in the
individual reports.

Response: To the extent possible, we have added materidldaliscussion to compare our
results to those of others. The discussion addseb® resulting WUA estimates and associated
methodological issues relative to the work of asham the Yuba River. We feel that it is
important for the discussion section to addresse¢hsons for model errors as well as discussion
and interpretation of results.

Presentation. Is the presentation clear?
Comment 14: As stated in the overall comments, the repadgéficult to read because they

are so poorly organized. The sections of the tes@mem to be very disjointed, resulting in very
unclear presentations of the information.
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Response: The format of the report follows as closely as guedo that of peer-reviewed
journal articles and reflects responses to commnete by other peer reviewers to improve
organization and clarity.

Figuresand tables. Are the figures and tables clear, complete ardjaate?

Comment 15: The figures and tables are clear and adegUdte.maps in the appendices
would benefit from including scale bars.

Response: We have added scale information to the maps impipendices.
SPECIFIC COMMENTS
ABSTRACT

REVIEWER #2°

Comment 1. iii, 2 (abstract), The abstract reads more likermmary of the methods instead of
a summary of a study. The results and discussialdd®e summarized better.

Response: We revised the abstract to reduce the amount aflsen methods and to add
summaries of the results and discussion.

INTRODUCTION
REVIEWER #1

Objectives - Are the objectives clear?

Comment 1. Some confusion exists in reports between goals;iwaiie the outcomes or the
purpose of the activity, and the objectives, whach the tasks done to achieve outcomes. It
seems that the goal for each report was to produmedel that predicted some habitat
component for some species. A clearer and moré/easasurable goal would be something
like, produce a model that predicts salmon habsage within some stated level of accuracy.
When no measurable component of a goal is mentjdhetk is no accountability for
determining success or failure of the action.

Response: We have changed the text of the report to statethie goal of the study was to
produce a model that predicted spawning habitasang and fall-run Chinook salmon and
steelhead within, to the extent feasible, the kwélaccuracy specified in the methods section.
The above measureable component of the goal preoeidéresses the level of uncertainty in the
flow-habitat relationships. The action should betviewed in terms of success or failure, but
rather in terms of the level of uncertainty of #ation. A flow-habitat relationship with a high
level of uncertainty would not be a failure, innesr of making it unusable, but rather should be

2 For Reviewer #2, the format of the comments issPBgragraph, Comment.
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viewed within the context of needing to make decisiabout flow regimes with imperfect data.
The action also needs to be evaluated within timesd of alternative sources of information
that could be used to make decisions about flowreg— if the action has less uncertainty than
other sources of information, it would be approjgri@ use that action to make decisions about
flow regimes.

Comment 2: The verbal paragraph on conceptual model linkiggitat to population in the
two spawning and one rearing looks like an aftartfim and is weak. A better option is to
present a figure that shows linkages and feedbdiekgammatically and to cite literature that
supports the assumed linkages. After all, if themeot good documentation that spawning
habitat is limiting and that increasing the avallgbof such habitat will indeed increase salmon
populations, what is the point?

Response: We have added a figure that shows linkages ard@avant feedback
diagrammatically and have added literature citati(Bartholow 1996, Bartholow et al. 1993,
Williamson et al. 1993) that support the assumekbljes. We have retained the verbal
paragraph as well to provide multiple techniquepresenting the conceptual model. To our
knowledge, the data needed to evaluate of whepiavrsing habitat is limiting and that

increasing the availability of such habitat wiltlged increase salmon populations does not exist.
The point of this report is to provide scientifidarmation to assist in developing instream flow
needs for the Yuba River. We agree that an evaluaf limiting factors and determining if
increased habitat would increase salmon populatgonseded prior to implementing a revised
flow regime on the Yuba River.

Comment 3: Figure 1 in Rearing report and in Yuba Spawmayprt looks more like a flow
diagram for the modeling process than a conceptoalel.

Response: We have changed the caption for Figure 1 to kay diagram rather than conceptual
model.

REVIEWER #2

Objectives - Are the objectives clear?

Comment 1. The study tasks and objectives are clearly laidrodiable 1 in the introduction.
The objectives read rather transparently as aflistethods. There is little context about an
overall aim of the study. This is something pastawers picked up on, and was apparently
improved upon. I'd say there is still room forgrovement.

Response: We added this information in response to a stadkieih@omment that we specify task
objectives. Although the first 9 objectives aretinogls, within the scope of the entire report, for
each specific task identified in Table 1, the agged objective is truly an objective of that task.
We have not made any changes in Table 1 to bemes@oto the stakeholder comment. The
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preface is intended to provide context about therall’aim of the study, namely to provide
scientific information to the CVPIA Program to usaleveloping recommendations for instream
flow needs for anadromous fish in the Yuba River.

Comment 2. 1, 3, This conceptual model is very poor. It asstrat velocities, depths and
substrate are the only things influencing spawmialitat utilization! There are numerous
conceptual models of spawning habitat for salmomdke literature which highlight these local
hydraulics as only one of many important factorg.(Escobar-Arias and Pasternack, 2009;
Wheatonet al., 2004). Habitat suitability modeling based on firsise characteristics is still
reasonable and commonly done, as these factors aften explain much of the variability in
observations of spawning (Knapp and Preisler, 198®)n't just gloss over the fact that other
things matter. Acknowledge other factors and thanthe literature to justify your approach.

Response: We have added a literature citation (Williamsoalet993) that presents a
conceptual model that support the assumed linka@ésaddressed other factors that influence
spawning habitat utilization, such as gravel petuiggaand upwelling/downwelling, by only
placing sites in high-spawning use areas, undeassamption that salmon will select areas with
suitable characteristics for these other factdv® focus on depth, velocity and substrate since
depth and velocity are two key linkages betweew #md spawning habitat, and since substrate
distribution is critical to spawning habitat utdizon. We acknowledge these other factors in the
habitat simulation discussion and added citatiorthé¢ literature (Bartholow 1996, Bartholow et
al 1993, Williamson et al 1993) to justify our apach.

Comment 3. 2, 2, Instead of ‘Disadvantagesthis approach’ use ‘Disadvantagefsbiological
response correlations

Response: We have made the suggested change.

Comment 4. 5, 2, | don’t know that | agree that the literatestablishes ‘logistic regressions
should be used to develop habitat suitability catée

Response: We have changed the statement to say “are apatepo use” rather than “should be
used.” We rely on the following citation giventime report, from McHugh and Budy (2004),
which supports the conclusion given that the liteestablishes logistic regressions should be
used to develop habitat suitability criteria:

“More recently, and based on the early recommeadsatnf Thielke (1985), many
researchers have adopted a multivariate logisgjiession approach to habitat
suitability modeling (Knapp and Preisler 1999; Getsal. 2000; Guay et al.
2000).”

Additional references include Knapp and Preisl®®@), Parasiewicz (1999), Tiffan et
al. (2002).
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REVIEWER #3

Objectives Are the objectives clear?

Comment 1. The first 9 of 10 objectives are really methodse Tdst one is an objective.

Response: We added this information in response to a stalkieh comment that we specify

task objectives. Although the first 9 objectives methods, within the scope of the entire report,
for each specific task identified in Table 1, tlss@ciated objective is truly an objective of that
task. We have not made any changes in Table & tedponsive to the stakeholder comment.

REVIEWER #4

Comment 1. This introductory paragraph does not provide ardlgeo. and background for the
study described in the report. For example, whetke world did this study take place?...what
is the relationship between the population declaresthe need for this study?...why the Yuba
River, and where is the Yuba River?...etc. Thimgaph should be rewritten.

Response: We have added background information about theaYRiver, including salmonid
population declines, and the need for the studiieantroductory paragraph. Information on
why the Yuba River was selected for a study waddd the subsequent new paragraph
(discussed in the response to Comment 2).

Comment 2: This should be the start of a new paragraph. paiagraph needs to be rewritten
to establish a link with the need for an instreémwfstudy, which should be introduced in a
rewritten first paragraph. As is, there is no osasstablished for conducting an instream flow
study.

Response: We have changed the introduction to start a nenagraph at this location. As noted
in the preface, the reason for conducting the exastr flow study is to provide scientific
information to assist in developing instream flogeds for anadromous fish, as required by
Section 3406(b)(1)(B) of the Central Valley Projenprovement Act.

Comment 3: The connection between the proposal and study ixgeis not clear and not very
robust. To "identify the instream flow requirem&ndne would collect empirical data for the
species of concern -- it's not clear how or whystugly objective became one of producing
habitat-discharge models. The objective of thdysneeds to be more clearly articulated, with a
clear connection to the need(s) described in theipus (to be rewritten) paragraph(s).

Response: Developing flow-habitat relationships for usenabitat-discharge models is a
standard method for identifying instream flow reqgments. In developing the flow-habitat
relationships, we collected empirical data fors$pecies of concern in the lower Yuba River.
Therefore, the needs described in the previougypapa (i.e., improved flows for all life history
stages of Chinook salmon and steelhead as a higitypaction to restore anadromous fish
populations in the Yuba River) and the developnoéiabitat-discharge models are connected,
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since the habitat-discharge models are intendedowide critical information to use in
determining the magnitude of improved flows forldé history stages of Chinook salmon and
steelhead.

Comment 4. The focus on spawning habitat is unfounded, becspaening habitat capacity
has not been established as being a limited factaiributing to the fish population declines
described in the earlier narrative. Some cohereplanation needs to be provided that justifies
the focus on spawning habitat.

Response: To our knowledge, the data needed to evaluaté¢h&hspawning habitat is limiting
and that spawning habitat is contributing to fisipplation declines does not exist. For example,
data is lacking to be able to determine whethebtiog the amount of spawning habitat would
double the population of anadromous fish. Thegoefxplains that this study is intended to
provide scientific information to assist in devatgpinstream flow needs for the Yuba River,
including those for spawning habitat.

Comment 5: It is not clear why the topic sentence of this gasah concerns developing flow
regimes, when the first paragraph suggests thaetfi@w regimes have already been developed.

Response: This paragraph is meant to provide backgrounarimétion on how flow regimes are
developed. The purpose of this study is to det@eemihether the flow regimes that have been
developed accommodate the habitat needs of anadsogpecies, as stated in the topic sentence
of this paragraph.

Comment 6: The previous narrative identified the focus on spiag habitat, while here there
is mention of all life stages, and the next parplgrgoes back to spawning habitat. This is
distracting to the reader, and more clarity shdadgrovided by limiting the narrative to the
spawning life stage.

Response: We mention all life stages to put this reporbittie context of the entire Yuba River
study, which addresses all life stages.

Comment 7. Should quantify the spatial scale that defines ma&nd micro-habitat.

Response: We have added to the report quantification ofsjbatial scales of macro and micro-
habitat.

Comment 8. This paragraph needs a topic sentence introdubmgéed/explanation/content of
a conceptual model. The conceptual model itsefrsther weak description of the link between
spawning habitat and population change -- espgaalen that spawning habitat has not yet
been identified as a contributing factor in popolatdeclines. As such, the reader is not
convinced that there are meaningful relationshipthiis conceptual model.
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Response: We have added a topic sentence to introduceaheeptual model. Also, we have
added references that improve the descriptionefittk between spawning habitat and
population change, and that provide support forétetionships in the conceptual model. An
evaluation of whether spawning habitat is a countiityg factor in population declines is outside
of the scope of this study. The intent of thigdgtis to provide scientific information to assist
developing instream flow needs for anadromous fstrequired by Section 3406(b)(1)(B) of the
Central Valley Project Improvement Act.

Comment 9: The term "evaluate” is very ambiguous and thisatee (here and elsewhere)
should be rewritten to be more specific -- e.gargify habitat availability, ...or quality,
...functional relationship to discharge, ...??7?...

Response: We have changed “evaluate” to “quantify the fumaal relationship between flow
and spawning habitat availability.”

Comment 10: After the objective of the work is more clearly itefid, there will likely be
additional alternative techniques that could beluyaaed should be discussed as to why they were
not applied in this study.

Response: We are not aware of any additional alternativlmtéques that could be used to
guantify the functional relationship between flomdaspawning habitat availability other than
those already discussed, i.e. biological respoaselations (e.g. redd surveys), demonstration
flow assessments and habitat modeling.

Comment 11: This entire paragraph belongs in the Methods sectithe paragraph needs a
topic sentence, as the reader has no idea whatpseream and downstream transects" are
because they haven't been introduced yet. Simildré reader has no idea of the data sources
referred to in Figure 1, as these have not yet beerduced.

Response: We moved this paragraph to the Methods sectibnow comes after a paragraph
that discusses the upstream and downstream eitlds sites, and we modified the topic sentence
to start “Transects at the upstream and downstesads of the site...”. We added Figure 1
before the data source were introduced in respmnae&omment from the first peer review of

this report; the peer reviewer in question waraeaverall description of the data collection
process initially to provide context for the indluial data sources as they were introduced later
in the report. Accordingly, we have kept Figurpribr to the introduction of the data sources.

Comment 12: The term calibrate and its derivatives needs tddfmed here or elsewhere in
the Methods section, as the terms have many diffeneanings relative to hydraulic and habitat
modeling.

Response: Calibrate is defined elsewhere in the Methodsi@ecspecifically undeHydraulic
Model Construction and Calibration PHABSIM WSEL Calibration.

Comment 13: This entire paragraph belongs in the Methods sectithe paragraph needs a
topic sentence.
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Response: We have moved this paragraph to the Methodsasecilhe first sentence of the
paragraph, starting with “Traditionally, criterieeacreated from...”, is intended to be the topic
sentence, and we have left it unchanged.

Comment 14: This entire paragraph belongs in the Methods sectithe paragraph needs a
topic sentence.

Response: We have moved this paragraph to the Methods seciite first sentence of the
paragraph, starting with “It is well-establishede literature...”, is intended to be the topic
sentence, and we have left it unchanged.

Comment 15: The first sentence is too strong, and misleadinigtife references cited -- should
be rephrased to indicate that logistic regressawmasan accepted method for developing habitat
suitability criteria, not that they should be used.

Response: We have changed the statement to say “are apptepoiase” rather than “should be
used.” We used the following quotation given ia tbport, from McHugh and Budy (2004), to
support the argument that the literature estaldishat logistic regressions are appropriate for
developing habitat suitability criteria:

“More recently, and based on the early recommeaodstof Thielke (1985), many
researchers have adopted a multivariate logisgjieession approach to habitat
suitability modeling (Knapp and Preisler 1999; Geisal. 2000; Guay et al.
2000).”

Because the citation is a direct quote, we havetled the reader to assess the strength of
the argument.

Comment 16: This paragraph belongs in the Methods section. aslsemptions should be
placed at the end of the Methods section, afteahallmethods, study sites, etc. have been
described.

Response: We feel that it is important to present this miateprior to the details on the methods
to establish the context of the methods relativiiéoassumptions underlying the study. Also,
since these are the assumptions of the study,rrithe the assumptions of the methods, it makes
sense to present this material in the introduction.

Comment 17: A "Study Area" section should precede the Meth@isien -- as is, the report

provides the reader with a very poor understandfnghere this study occurred -- the later
narrative of segments and reaches could be platedhe new "Study Area" section.
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Response: Information on the study area is presented irfitheparagraph of the introduction.
We added material to the first paragraph of thevthiction to provide the reader with an
adequate understanding of where this study occuéel left the section o&udy Segment
Delineation, which refers to segments and reaches, in theddstkection, since it describes the
methods that were used to delineate the study sggme

METHODS
APPROACH

REVIEWER #2

Comment 1. 5,5, Odd way to start the methods ‘RIVER2D waslusenstead of PHABSIM’;
Assumes you're reader knows what River2D is and BSIM.

Response: We have added a definition of what River2D iswa-dimensional hydraulic and
habitat model) and have moved the footnote defiRHABSIM to the first sentence of this
paragraph.

REVIEWER #4

Comment 1. This entire section on the 2D approach should elikeentirely rewritten or
eliminated (just tell the reader which model yoediand provide references).

Response: We feel that it is important to present this ifiation to set the stage for the
comparison in the discussion section of this stwdyn earlier study using PHABSIM. The
same language was used in a recent peer-reviewathjarticle (Gard 2009).

Comment 2: As itis currently written, the paragraph providegery weak justification for
using a 2D model vs. a 1D model. If the authosssinon retaining this justification paragraph in
the report, then it should be greatly expandeddwige a more thorough description of the
alternative modeling techniques, pros/cons, ancldson of the hydraulic modeling
fundamentals available from the engineering litexat- all of this should be well cited with
peer-reviewed literature from the hydraulic engmmeefield.

Response: The description of the alternative modeling teghas, etc. was used in a recent
peer-reviewed journal article (Gard 2009). Wenatited to include numerous citations to the
peer-reviewed literature from the hydraulic engrmegfield (e.g., Gard 2009, Leclerc et al.
1995, Ghanem et al. 1996, Crowder and Diplas 2800 Pasternack et al. 2004).
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STUDY SEGMENT DELINEATION

REVIEWER #4

Comment 1. This narrative should be included in a new "Studga® section, and should be
placed after a thorough description of the physecaiironment where this work took place.

Response: This narrative most properly belongs in the Methselstion, since it describes the
methods that were used to delineate the study sggmé&he material added to the first
paragraph of the introduction is intended to prewige reader with a thorough description of the
study area.

Comment 2: The "Study Area" section should also include aratsscription of the historic
and contemporary hydrology of the watershed(s)(gwst some simple hydrographs and
discussion), which would make the flow descriptibese make more sense to the reader.

Response: A detailed description of the historic and conpemary hydrology of the Yuba River
watershed will likely be developed as part of thiéicensing of the Yuba River hydroelectric
project. We believe that the flow information givender Results fdgtudy Segment

Delineation provides sufficient information to make sensehaf iow descriptions in the
Methods section foBtudy Segment Delineation.

HYDRAULIC AND STRUCTURAL DATA COLLECTION

REVIEWER #1

Comment 1. Each report has a table of substrate codesMittategories. This is far more
categories that are typically reported and marthefcategories have significant overlap. It is
not clear from the text how so many categories wengally noted in the field, what the
replicability among observers was, and how obsermeade decisions on which category to
record given the large overlaps between categokeshe authors state in the discussion, theirs
is a ‘unique’ system, but no reason is given astig they would generate a new system with
limited comparability to normally used systems.

Response: Each observation (topographic data point or reda assigned one of the ten
substrate codes. We have been using these selxsttagories for the last 14 years and have
found high replicability among observers. Obsesvaade decisions on which category to
record based on what the dominant size particlgaatefined as greater than 50 percent, was at
a given location. We have used this system becaeshave found that it does a better job in
capturing the substrate sizes used by adult sattadar spawning than more traditional

substrate classification systems (e.g. modified Werth scale [Bain et al. 1995]).
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REVIEWER #4

Comment 1. More detail describing the elevation surveying asslociated errors is required in
this and other sections of the Methods. Both #er{peviewed and gray literature (e.g., model
user's guides) in hydraulic modeling have thoroyglodcumented the fundamental and primary
importance that source elevation data have on hjidnaodeling results. Errors in the elevation
data (cumulative, from survey error and instrunmesndr) and poor characterization of the
riverbed structure will cause inaccuracies in hyticanodel results, that then propagate through
the habitat modeling steps and into estimates 0AWU

Response: We have added as much detail as possible desgtibé elevation surveying and
associated errors. Based on the available infeomgthe errors in the elevation data appear
minimal. The topographic point densities fall viiitithe range of reported values in published
studies. For example, LeClerc et al. (1995) hadiat density of 0.25 to 2 points/10¢ mvhile
Jacobson and Galat (2006) had a point densitypofifts/100 A This study was one of our
earlier River2D studies and we have been usingenighint densities in more recent studies to
try and improve the hydraulic predictions of ouv&R2D models. We have been able to use
higher point densities in our more recent studessabse our new equipment (robotic total station
and survey-grade RTK GPS) have enabled us to tdligler point densities (on the order of 40
points/100 M) within our time constraints for data collectiofhis higher point density has had
a moderate effect on the accuracy of the hydramtidels, increasing the average correlation
between measured and simulated velocities from i@.@s study to 0.80 in our lower Clear
Creek spawning study. As a result, it does noeapfhat the lower topographic point densities
used in this study had a large part in causingomacies in hydraulic model results.
Furthermore, inaccuracies in hydraulic model reswibuld likely not propagate through the
habitat modeling steps and into estimates of WGfecifically, the overall flow-habitat
relationship is driven by the change in the disttitn of depths and velocities with flow. The
distribution of velocities would not be affected eyer or under-predicted velocities because
over-predicted velocities would have the oppodiece on the distribution of velocities as
under-predicted velocities.

Comment 2: In this and related sections, the authors showdige summary reports of the
vertical and horizontal benchmark surveys, andiifierential leveling surveys that used these
benchmarks. These types of error summaries addyeaailable from the software used to
process the data, or can be calculated from theegutata available.

Response: We added tables to the Results section uRgdraulic and Sructural Habitat Data
Collection providing summary reports of the vertical and bonital benchmark surveys, and
added text in this section on the standard we tmegertical benchmark surveys. We do not
have any information that can be used to genetatergry reports of the differential leveling
surveys that tied the elevations of the horizob&dchmarks to the vertical benchmarks because
this differential leveling was done with only onacksight and one foresight. Similarly, we do
not have any information that can be used to gémstanmary reports of the differential
leveling surveys that used the vertical benchmédesdetermining water surface elevations and
dry bed elevations on the transects) because iffeseshtial leveling was done with only one
backsight on the vertical benchmark.
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Comment 3. As this section currently stands, the reader knalpesit the accuracy of the
instruments, but has no information about the aauof the topographic surveys themselves.

Response: The topographic surveys relied almost exclusiwslya total station, which does not
produce data on the accuracy of the topographiegsr nor can such data be generated from
the survey data available.

Comment 4. Surveying errors (in addition to instrument errfoom the depth-derived ADCP
elevation data should be reported; it is atypicalse ADCP for elevation surveying (more
typical to use single-beam or multi-beam echosorg)dand some discussion should be
provided to justify the use of ADCP for this purpos

Response: We do not have any information available on syirvg errors from the depth-
derived ADCP elevation data. With regards to tiEC&® depths, we would characterize the
accuracy as being 4 percent of the average degthtloe area measured by the ADCP. We do
not feel that this is a shortcoming of the ADCPaglaince the area averaged by the ADCP
corresponds to the scale of the mesh elementdfyttiraulic model and to the scale of
individual redds. In most cases, the ADCP dataswediscted in areas with a very gradual slope
— adjacent depth measurements typically only diffdry 0.1 foot. We had some areas where we
ended up with ADCP measurements collected in ghoseimity (typically within 1 foot) to total
station measurements — for the most part, the lesdteons from these two methods were very
close (typically within 0.1 foot). ADCPs are nownemonly used for measuring depths in
instream flow studies, and the US Geological Surtfey nation’s preeminent hydrographers,
use ADCP depth measurements for measuring disché®gmpson 2001). In this regard,
Simpson (2001, p. 119) states:

“Near the bank edges, the BB-ADCP beams orientatwdrd shore will show
shallow depths, whereas the beams orientated tawarchannel will show
greater depths. An average of all four beamsapiiroximate the vertical depth
from the center of the BB-ADCP transducer asserntbtire bottom. In pitch and
roll conditions, averaged depth measurements fibfowr acoustic beams will
be more accurate than depths measured by a suegteally placed, depth
sounder because of the large beam ‘footprint’ ttepa.”

We successfully have used an ADCP for bathymeata dollection in the past, as described in
Gard and Ballard (2003).

Comment 5: As previously mentioned, provide survey errorstfa elevation data described in
this paragraph.

Response: We do not have any information that could be usgafoduce estimates of survey
errors for the elevation data referred to by thamenter.
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Comment 6. There is a large amount of doubt that the bed &tavaoints adequately
characterized the riverbed topography; the poinsidg (given in a later table) is quite low for a
river of this size; in Appendix B, the bed topodmgoint location maps have no scale
associated with them, which would allow the reddeaascertain the sampling density

Response: The topographic point densities used were a funcifdhe equipment we had
available at the time and the amount of time wedadlable to collect topographic data. The
topographic point densities fall within the randeeported values in published studies. For
example, LeClerc et al. (1995) had a point densfit§.25 to 2 points/100 fnwhile Jacobson
and Galat (2006) had a point density of 6 poin@/f. This study was one of our earlier
River2D studies; we have been using higher poinsties in more recent studies to try and
improve the hydraulic predictions of our River2Daets. We have been able to use higher
point densities in our more recent studies becaus@ew equipment (robotic total station and
survey-grade RTK GPS) have enabled us to collgttenipoint densities (on the order of 40
points/100 ) within our time constraints for data collection.

Comment 7. Visual observations of substrate grain size arg sebjective and susceptible to
large variability in estimates by different obsas/e these subjective methods then affect the
habitat suitability criteria and WUA; more detad required, describing how the substrate sizes
were determined...one observer?...first grain oleskt...mental average of multiple
grains?...etc...

Response: Although visual observations of substrate gr&e are very subjective, this is the
only practical method to collect such data fort@tlographic survey points. We have been using
this technique for the last 14 years and have foumimal variability in estimates by different
observers. We changed the sentence in questi@adoas follows to address the comment: “All
substrate and cover data on the transects werssasisky one observer based on the visually-
estimated average of multiple grains.”

RIVER2D MODEL CONSTRUCTION
REVIEWER #1

Comment 1. Title information in Table 6 of Yuba Spawning repisrvery confusing! The
roughness values stated in the title do not shown tipe table. The text does not help explain it
either. This section is not clear to the ‘naivelder. (Same in Table 7 in Yuba Rearing report
and Table 3 in Clear Creek Spawning report.) Alsdhese tables it is not clear why overhead
cover should increase bed roughness.

Response: We added the roughness values in the title toablke and moved the text in question
from the title to a footnote to clarify this tabl@verhead cover increases bed roughness because
overhead cover is defined as any woody cover thatissmore than 2 feet above the substrate.
Thus, when depths are greater than 2 feet, overtwaat starts to become inundated and thus
increases bed roughness.
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REVIEWER #2

Comment 1. 16-17, NA, Do you ever report the approximate mesiolutions you used and
total number of nodes per reach?

Response: We added information on mesh resolution anddted umber of nodes per reach to
the Results section unddydraulic Model Construction and Calibration RIVER2D Model
Construction.

RIVER2D MODEL CALIBRATION

REVIEWER #4

Comment 1. Relying on just the model inflow and outflow WSHir tcalibration can be
problematic, as the model will iterate with theseidary conditions in trying to reach
convergence, and in the process will produce eocaseesults at model interior nodes; an
example of this is physically unrealistic estimatésery high Froude numbers (i.e., >> 1.0)
indicating supercritical flow along the channel gias, as was described by the authors in later
sections and Appendix F.

An additional model calibration procedure can idelwomparing empirical and modeled WSEL
along a longitudinal centerline of the channelenfimes this can help ascertain model
performance within the interior of the model domain

Response: The model inflow WSEL is not a boundary conditafrthe model. We use the
model inflow WSEL as a calibration parameter beeame can simulate this value with
PHABSIM at the highest simulation flow. In contrase would only be able to compare
empirical and modeled WSEL along a longitudinaltedme of the channel at the highest
measured flow. It is more accurate to calibrateeRID at the highest simulation flow because
the RIVER2D model is more sensitive to the bed hma&gs multiplier at higher flows, versus
lower flows. Also, since we use a uniform bed tougss multiplier for the entire site,
calibration at the upstream transect should protluesame result as calibrating to longitudinal
WSEL profiles. Accordingly, it is likely that eién method would have generated Froude
numbers exceeding one at some locations in the Indde are unable to compare empirical and
modeled WSEL along a longitudinal centerline of thannel because we did not collect
empirical WSEL data along the longitudinal centexlof the channel.

Comment 2. Given this criteria, the 2D modeling results arelgematic and of questionable
quality -- as shown in Appendix F, the max Froudenbers were large and exceeded 1.0 at 6 of
10 sites, with two more sites approaching 1.0.

Response: The Froude numbers only exceeded one at a feespedth the vast majority of the
area within the site having Froude numbers less tme. Furthermore, these nodes were located
either at the water’'s edge or where water depthaxtremely shallow, typically approaching

zero. A high Froude Number at a very limited numifenodes at water’s edge or in very
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shallow depths would be expected to have an infsignit effect on the model results because
redds typically do not occur in these locationse Nédve added this explanation to the
discussion.

RIVER2D MODEL VELOCITY VALIDATION

REVIEWER #4

Comment 1. The velocity validation results shown in Appendixat@ not very robust, and call
into question the reliability of the model resulisdditional cross-section plots showing vectors
of velocity magnitude and direction (for empirickta and model results) should be provided.
With the cross-section plots presented, most csestions at most sites show a poor relationship
between measured and modeled velocity. In additienscatterplots for most sites show a poor
relationship between measured and modeled velaoitpany cases with an increasing variance
as velocity increases, suggesting a lack of cdrogla

Response: The velocity validation results shown in Appen@indicate the level of uncertainty
in the model results. We do not have empiricahaet velocity vectors and thus are unable to
provide additional cross-section plots showing @excof velocity magnitude and direction (for
empirical data and model results). The relatignletween measured and modeled velocities in
the cross-section plots needs to be evaluatedmtitiei context of the accuracy of the velocity
measurements. As shown in the figures in Appediwe attribute most of the differences
between measured and predicted velocities to moige measured velocity measurements;
specifically, for the transects, the simulated g#ies typically fell within the range of the
measured velocities of the three or more ADCP tsegemade on each transect. An increasing
variance between measured and modeled velocities it suggest a lack of correlation; in
contrast, for all 10 sites, the measured and mddedocities were moderately or strongly
correlated, with correlation coefficients of gredtean 0.6.

Comment 2: Baldwin (1997) is an inappropriate reference fag thaterial, and needs to be
replaced.

Response: We were not able to find another reference fdindens of what ranges of
Pearson’s correlation coefficient are consideredenately strong or very strong. Statistics
textbooks that we reviewed do not give numericrdedins of what are considered moderately
strong or very strong correlations. We also weareatble to find numeric definitions of what are
considered moderately strong or very strong caicgla in the peer-reviewed literature. We
replaced the Baldwin (1997) reference with Cohé&92), which defines correlations of 0.5 to
1.0 as having a strong effect.
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HABITAT SUITABILITY CRITERIA (HSC) DATA COLLECTION

REVIEWER #4

Comment 1. The use of the terms HSC, HSI, Suitability IndigdSC), etc., in this paragraph
are inconsistent and confusing -- these sentermmgdsbe rewritten for consistent use of the
terms and abbreviations.

Response: We have deleted the term “Suitability Indicegjtldhave attempted to consistently
use the terms “HSC” and “HSI.” We previously addeel following sentences to increase the
clarity of the usage of the terms:

“HSC refer to the overall functional relationshipat are used to convert depth,
velocity and substrate suitability into measurebaifitat quality (HSI). HSI
refers to the independent variable in the HSCiaelahips.”

Comment 2: State in this and the next paragraph the dischahgesg all of the data collection
periods, and how those discharges compare (oekated to) to those during redd construction.

Response: This information is provided in Table 11 anduigs 3 to 6 in the results section. In
response to comments from earlier reviewers, we b#tempted to consistently separate
methods from results.

Comment 3. See previous comment regarding subjectivity of aisubstrate size estimation
method.

Response: Please refer to the response above regardingsual substrate size estimation
method.

BIOLOGICAL VERIFICATION DATA COLLECTION

REVIEWER #4

Comment 1. Here and elsewhere pertaining to this topic, previthbre descriptive details
regarding the hypothesis testing to convince thdeethat this is a robust and appropriate test
for the stated purpose; e.g., why not use a parantest when you have such large sample sizes;
what assumptions of parametric stats were violggad how was that determined) indicating the
appropriateness of nonparametric tests; state whgtiu used a one-tailed test, as suggested by
the narrative; state sample sizes; explain why suenge unbalanced sample size was used, and
how this unbalanced design is appropriate fortéss and not biasing the results; provide
references from the statistics literature (prefgrabstats lit.) to support your explanations.
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Response: We specified that the test was one-tailed ane g#ations to the peer-reviewed
literature at this location. Sample sizes are iol@y in the results section under biological
verification. We added the following text in thisclission section under biological verification
to address the remainder of this comment:

“We did not use a parametric test because the gagumof normality of
parametric tests was violated, as shown in Figli8e® 23, indicating the need to
use nonparametric tests. Nonparametric statistiethods were appropriate to
use with the large, unbalanced sample size ofstidy to reduce type Il errors,
since unoccupied depths, velocities and substraes a much greater range of
values than occupied depths, velocities and substraAnalogously, Thomas and
Bovee (1993) found that a minimum of 55 occupied 200 unoccupied locations
were required to reduce type Il errors.”

HABITAT SUITABILITY CRITERIA (HSC) DEVELOPMENT

REVIEWER #3

Comment 1. Regarding the HSC data, the report states italasst always collected within 8
feet of the pit — while non-use data were colle@ddet away from ‘any other point’. | assume
this means that use data could be collected frommnause area 8 feet away from a redd and that
non-use data could likewise be inadvertently béectdd in an area that was used.

Response: The commenter appears to have misinterpretetbgtén question — the depth and
velocity measurements were taken at a locationvthatassessed to be similar to that present at
the pit of the redd prior to redd construction.céuingly, the depth and velocity measurement
location is not the use location (the pit of thede The use location was the location used in the
selection of non-use locations. Thus, the usenamduse locations were mutually exclusive.

We could have defined non-use data as being ovéet@rom a redd, but that would potentially
result in eliminating a large amount of non-useitadlfas defined by the absence of a redd).

REVIEWER #4

Comment 1. See previous comment regarding the subjectivithisfvisual substrate
assessment method; the method calls into questerobustness of the resulting substrate
criteria and WUA calculations; e.g., how does WAireate vary as a function of substrate
observer differences?

Response: Given the response to the previous comment ehating substrate criteria and
WUA calculations are robust, in that we would exghe WUA estimate to vary little as a
function of substrate observer differences. Initamld the shape of the WUA curve is generally
not very sensitive to substrate, since substrats dot vary with flow. We examined a similar
guestion on the American River, where we used liirekto more accurately characterize the
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substrate distribution of a site using the colldaata, and found that there was a very small
difference in the value of WUA where substratertistion was represented with and without
breaklines (Gard 2009).

Comment 2. This approach for assigning depth and velocity datanoccupied sites is
problematic, as it is based entirely on RIVER2D elamlitput; as such, the approach assumes
that the modeled depths and velocities are as atecas what empirical measurements
would/could have been at unoccupied locations (apircally-based alternative approach); and
as previously discussed, there is significant uaa®ly regarding the accuracy of the hydraulic
modeling output.

Response: We did not collect depths and velocities at unpged locations, and thus cannot use
the empirical approach suggested by the revieMrrdeled depths and velocities likely are not
as accurate as what empirical measurements woutdlieen at unoccupied locations.

However, the hydraulic modeling output should bi@ently accurate for purposes of
determining the relative frequency (over a rangdegfths and velocities) of unoccupied
locations. Specifically, since the effects of epeedicted depths and velocities would be
cancelled out by the effects of under-predictedtiepnd velocities, errors in the hydraulic
modeling output would have a minimal effect on fiteguency distribution of unoccupied depths
and velocities.

BIOLOGICAL VERIFICATION

REVIEWER #4

Comment 1. ...compared what?...this is incomplete...just leddtions to one another (how?)
or between redd and non-redd locations...

Response: We change “compared” to “computed.” A comparisbnedd and non-redd

locations does not occur until the last sentendbisfparagraph. The first sentence was meant to
identify the redd locations that were used in tiodolgical validation.

Comment 2. See previous comment regarding this test and alleotletailed explanation that
should go along with it.

Response: See response to previous comment for additiofabaation regarding this test.
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RESULTS

STUDY SEGMENT DELINEATION

REVIEWER #4

Comment 1. The material from this point on pg. 26 through $leeond paragraph on page 41
describes the study area and methods, and shopldded in those sections -- these are not
results.

Response: We have patterned the format of our reports @sety as possible to that of peer-
reviewed journal articles. The material in quastiepresents the results of the relevant study
tasks Gudy Segment Delineation throughHabitat Suitability Criteria Development). We
previously included all of this information in theethods section and a peer reviewer from the
first peer review of this report recommended movng material to the Results section.
Specifically, the peer reviewer stated “All infortiza presented, including data, in the methods
section that is actually a result should be exédeind discussed in the Results section.”

FIELD RECONNAISSANCE AND STUDY SITE SELECTION

REVIEWER #1

Comment 1. Table 7 in Yuba Spawning report, what does ---ifygn

Response: We added the following text to the caption for Teablto explain what --- signifies:
“Entries with --- reflect that data was not colledtfor the race or species in the Below Daguerre
segment.

HYDRAULIC AND STRUCTURAL DATA COLLECTION

REVIEWER #2

Comment 1. 28, Table 8, The total number of points and poerigities are rather low for this
scale of 2D ecohydraulic modeling. The point deesiand topographic sampling is more
consistent with the data collection one does folPHPABSIM /HECRAS modeling. Point
densities are usually reported in points per sqoeater instead of points per 100 square meters.
Typically point densities for 2D models are 0.1®t8 pts/m2, with high point densities > 1
pt/m2; for comparison those in this report are QdQA.04 pts/ m2 (rather low). It just means that
by not feeding it higher resolution topography #lughors are not really taking full-advantage of
the 2D model.

Response: The topographic point densities fall within tlaage of reported values in published
studies. For example, LeClerc et al. (1995) hadiat density of 0.25 to 2 points/10G mwhile
Jacobson and Galat (2006) had a point densitypmiiits/100 M. This study was one of our
earlier River2D studies; we have been using higloart densities in more recent studies to try
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and improve the hydraulic predictions of our Ri2n2odels. We have been able to use higher
point densities in our more recent studies becaus@ew equipment (robotic total station and
survey-grade RTK GPS) have enabled us to collggtdnipoint densities (on the order of 0.4
points/nf) within our time constraints for data collectiohhis higher point density has had a
moderate effect on the accuracy of the hydraulideis) increasing the average correlation
between measured and simulated velocities fromi@.#s study to 0.80 in our lower Clear
Creek spawning study.

RIVER2D MODEL CALIBRATION

REVIEWER #3

Comment 1. Five of 11 sites (p. 31) had WSELSs that wereentban 0.1 foot different than
PHABSIM or measured values. This reduces confidémiee, at least) that the model works
well — or that the empirical data were not colldateth a high degree of quality control.

Response: There were only 10 sites and four of those $itekWSELSs that were more than 0.1
foot different than PHABSIM or measured values.allfour cases the WSELSs simulated near
both banks, where all empirical data was collectezte within 0.1 foot of the measured values.
Given that WSELSs on the Yuba River can vary goiagss the channel by as much as 0.65 foot,
it is not surprising that WSELs simulated by Riven the middle of channel might differ from
WSELs measured near the banks by more than 0.1 Tdwse differences likely would occur
despite the quality of the River 2D model simulata the quality of the empirical data.

RIVER2D MODEL VELOCITY VALIDATION
REVIEWER #1

Findings, inter pretations and conclusions - Are the findings, interpretations and conclusions
valid?

Comment 1. The introductory paragraph on page 32 of the Yyba®ing report sends a very
mixed message. First the report states that treegimodel is validated because the correlation
is greater than 0.6. Then it states that indiviguwaticted and measured velocities showed much
variation, but no models were in question and imegal cross-channel velocity profile shapes
were similar. However, if the reader examines tragter plots and the velocity profiles, one
might draw a different conclusion. | certainly digien though the scatter plots and profiles did
show a lot of variation, the authors conclude thatvelocity models were good and not in
guestion.

Response: We have reviewed the introductory paragraph suenthat it is an accurate
representation of the velocity performance of tleelal. The apparent mixed message is due to
two different aspects of the velocity validatiomtlare considered in this paragraph: 1) whether
the models were validated and thus not rejectedi2athe deviations between measured and
simulated velocities. With regard to the first@sip we concluded, as the commenter correctly
notes, that the model was validated because thelatbons between measured and simulated
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velocities were greater than 0.6. We would charast evaluations of whether the models were
in question or good as relating to the second @aspéich concerns the degree of uncertainty in
the resulting flow-habitat relationships, ratharttwhether the model has been validated.

Comment 2. Why are the differences between measured arliicped velocities reported as
absolute values for velocity < 3 ft/s and percéotwelocity > 3 ft/s? This occurs in Yuba
Spawning, Yuba Rearing and Clear Creek Spawningrtepl he reports also make strong note
of the *high’ correlations between measured andlipted velocities, but careful review of the
scatter plots show that the relationship is not strng and that the correlation value is heavily
influenced by the large sample size.

Response: We compared absolute values for low velocitiesalose large percentage values for
low velocities would not be biologically meaningfuh contrast, we compare percentages for
higher velocities to be consistent with the methasisd to compare discharges, given that most
high velocity areas have little habitat value kather reflect the degree to which the hydraulic
model is accurately routing flow through the siféhe scatter plots show the same information
as correlation coefficients, but tend to emphasizéiers. The correlation coefficient (r) is
calculated using the following formula:

where x and y are the individual measured and Isitea velocity values. Accordingly, the
correlation coefficient value is independent of pesize.

REVIEWER #2

Comment 1. 32, 1, This seems like an unsubstantiated comnidmat fnodels for all sites were
validated, and thus no models were in questionust Because the correlation was greater than
0.6 doesn’t mean they were not in question. It mea’'re in the ballpark a lot of the time, but
not actually doing that great (especially when famior in how sensitive the types of habitat
suitability models you are applying are to hydraufiodel results!).

Response: We defined whether a model was validated, and timt in question, based on a
correlation of greater than 0.6, and that is thesfr this statement. We would view the model
not as being in question, but rather as havingyhdrilevel of uncertainty, for correlations of 0.6,
versus say 0.9.

REVIEWER #4

Comment 1. This statement that all models were validated aedewot in question is too
strong (too confident) given the limited supportinfprmation presented. Based on the
correlation scatterplots (not just the correlatoefficient), the plots of cross-section velocity
magnitude (modeled and empirical), and the higluéleanumbers predicted from the model, it
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seems like the hydraulic modeling results are iestjon -- and the underlying cause of the
model uncertainty is likely the riverbed elevataata on which the models are based (though,
this is unknown to the readers, because survey fiamation is not provided). Vector plots
of velocity magnitude and direction (modeled angeital) would go a long way toward
substantiating the authors' claim that the modslits are not in question.

Response: Supporting information may be found in appendix The scatter plots directly

reflect the value of the correlation coefficiefithe relationship between measured and modeled
velocities in the cross-section plots should bduatad within the context of the accuracy of the
velocity measurements. As shown in the figureAppendix G, most of the differences between
measured and predicted velocities likely may bebatied to noise in the measured velocity
measurements; specifically, for the transectssimeilated velocities typically fell within the
range of the measured velocities of the three aemP®CP traverses made on each transect.
The high Froude Numbers predicted along the chamaefins should be viewed within the
context of what effect they would have on the olfdi@v-habitat relationships. Specifically,

the Froude Number only exceeded one at a few nedtsthe vast majority of the site having
Froude Numbers less than one. Furthermore, thedesrnwere located either at the water’s edge
or where water depth was extremely shallow, typyagbproaching zero. A high Froude

Number at a very limited number of nodes at watedge or in very shallow depths would be
expected to have an insignificant effect on the ehoelsults because these areas are not likely to
contain redds. We would characterize the hydraubdeling results as indicating a level of
uncertainty in the model results, rather than thatresults are in question. We agree that the
underlying cause of model uncertainty is the rieerklevation data on which the models are
based, specifically, the density of topographi@adat/e have added as much detail as possible
describing the elevation surveying and associatentse Based on the available information, the
errors in the elevation data appear to be minimal shown in Tables 8 and 9, all errors were
less than 0.07 feet. We do not have empirical dateelocity vectors and thus are unable to
provide additional cross-section plots showing @excbf velocity magnitude and direction (for
empirical data and model results).

Comment 2: This assertion is weak and open to interpretati@ven if the comparisons are
similar in shape, the velocity magnitudes (thealale of interest) are very dissimilar.

Response: We intended this statement [In general, the satedl and measured cross-channel
velocity profiles at the upstream and downstreangects (Appendix G) were relatively similar
in shape] to appropriately summarize the crossessltplot data. As shown in the figures in
Appendix G, most of the differences between measanel predicted velocities may be

attributed to noise in the measured velocity measents; specifically, for the transects, the
simulated velocities typically fell within the ram@f the measured velocities of the three or more
ADCP traverses made on each transect.

Comment 3. As indicated in earlier comments, these superatiicoude numbers are likely

signs of poor model performance; and it looks thie was the case for the vast majority of the
model runs.
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Response: The high Froude Numbers need should be viewed nvitte context of what effect
they would have on the overall flow-habitat relasbips. Specifically, the Froude Number only
exceeded one at a few nodes, with the vast majofrittye site having Froude Numbers less than
one. Furthermore, these nodes were located eitlibe water’s edge or where water depth was
extremely shallow, typically approaching zero. ighhFroude Number at a very limited number
of nodes at water’s edge or in very shallow deptbsld be expected to have an insignificant
effect on the model results because redds arexpeteed to be found in these locations.

HABITAT SUITABILITY CRITERIA (HSC) DATA COLLECTION

REVIEWER #3

Comment 1. Does Figure 3 mean hourly discharge?

Response: Figure 3 presents mean daily discharge. We hdded this information to the
legends for Figures 3 to 6.

Comment 2. Figure 4 — the lower panels should be on theesseale as each other — to allow
for easier visual comparisons.

Response: We have changed the lower panels to be on the saale as each other.
BIOLOGICAL VERIFICATION DATA COLLECTION

REVIEWER #3

Comment 1. Once again, the biological verification was lied in scope due to ‘time
constraints’. To me, this is a sign that the aughvaere more interested in the physical model,
than in using that model to better understand ¢taionship between discharge and available
habitat. Without a better understanding of thedgalal side of things, the physical side of
things has very limited fisheries management ingpions.

Response: We collected a considerable amount of habitaability data, with the intent of
making the model biologically relevant. Our primgoal was to develop flow-habitat
relationships, which includes both the physical gi@hd the biological data used to develop the
habitat suitability criteria. Developing a betterderstanding of the flow-habitat relationship
necessarily falls out as a lower priority than atifudeveloping the relationship between
discharge and available habitat. The study adddessth the biological and physical aspect of
anadromous salmonid habitat, since both aspectseaded to develop flow-habitat
relationships. Flow-habitat relationships areicaitto fisheries management with regards to
defining an adequate flow regime to support anadussalmonid populations.
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HABITAT SUITABILITY CRITERIA (HSC) DEVELOPMENT

REVIEWER #1

Comment 1. Figures 7 and 8 in Yuba Spawning report do aeeha label for the Y axis.
Response: We have added labels for the Y axis for Figuresid 8.

REVIEWER #3

Comment 1. The weighting of the few deep steelhead reddheSC is mysterious.
Obviously the authors understood that this woulihdattention and they attempted to explain
why their approach was justified, but | was notwiooed — or | was unable to understand (or
believe) their explanation. They tended to summaligmiss many other areas of uncertainty as
well, throughout this report and the others.

Response: As shown in Figures 36 and 37, the few deepisteel redds (defined as roughly
redds with depths of greater than 10 feet) hadramnail effect on the HSC. The HSC instead
was driven by the overall distribution of occups®l unoccupied locations. For example, 24
percent of the steelhead redds had depths of ®fegeater (clearly not just a few redds). The
logistic regression used to develop the HSC dematest that steelhead/rainbow trout
strongly select deeper conditions in the Yuba Riv&s such, the large number of
steelhead/rainbow trout redds in shallow water lvamttributed to steelhead/rainbow trout
being forced to use shallow conditions becauséefreélative scarcity of deeper water
conditions in high use spawning areas in the Yuh&iR As shown below, for all depths,
steelhead/rainbow trout disproportionately selectedper conditions. We attempted to
identify and assess all areas of uncertainty agsstiwith the methods and the model, and their
relative effect on the overall flow-habitat relatghip. A section concerning uncertainty is
included in the discussion.
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Comment 2. With only 2 steelhead redds deeper than 16183-fédeey did not apply the Gard
(1998 (though the copy | have says 1997 at thebottf each page)) method to adjust the
suitability data toward even deeper water. Evernttsosuitability curve mysteriously stays very
high in the deeper waters relative to the measuseddata. The steelhead depth HSC does not
appear to match the measured used data very wall| athile the data for the Chinook stocks
appears more believable.

Response: Based on the results of the sensitivity analysesused an alternative set of HSC for
steelhead spawning that only uses occupied anccup@d data upstream of Highway 20. The
alternative criteria have a suitability that reaxBed at a depth of 3.2 feet and an optimum
suitability of depths of 7.0 to 19.9 feet. For "igernative criteria, we were also unable to apply
the Gard (1998) method because the final criteagesl at a suitability of 1.00 up to the depth of
the deepest steelhead/rainbow trout redd we folime. correct year of the Gard (1998) article is
1998 — there was an error in the year shown omneghient of the article. The suitability curve
stays very high in deep water relative to the mesbuse data because the use data is driven by
steelhead/rainbow trout being forced to use shatlomditions because of the relative
scarcity of deeper water conditions in high usenspag areas in the Yuba River. The
steelhead depth HSC differs from the measured ateliecause the HSC applies a
correction for habitat availability. Theoreticalifthere were equal availability of all depths,
the frequency of use would identify the suitabiliffo the extent that availability is constraining
use, the frequency of use deviates from the sliittabFor steelhead/rainbow trout on the Yuba
River, the results of the logistic regression iatkcthat availability was strongly constraining
use, resulting in most of the redds being in skallater, and thus suitability differs
substantially from the frequency of use.

Comment 3: Table 12 needs more info in the caption (e.fatvare 1-M?) and an explanation
of which variables are being regressed.

Response: We have added information to the figure captiefining I-M and explaining which
variables are being regressed.

Comment 4. Figures 9-12 make sense to me, but Figure 18 doe This appears to way
overestimate the importance of deep spawning doeaseelhead. These data do not comport
well with data from other areas (e.g., the Coluntdinger) where both fall Chinook and steelhead
spawn. In the Columbia River and many of its tréigs, the fall Chinook tend to spawn in
much deeper (max depth of redds) water than tlethetad.

Response: Based on the results of the sensitivity analysesused an alternative set of HSC for
steelhead spawning that only uses occupied anccup@d data upstream of Highway 20. The
alternative criteria has a suitability that reacB&sat a depth of 3.2 feet and an optimum
suitability of depths of 7.0 to 19.9 feet. Thetahility curve stays very high in deep water
relative to the measured use data because theatsesdlriven by steelhead/rainbow trout
being forced to use shallow conditions becauséefrélative scarcity of deeper water
conditions in high use spawning areas in the Yubh&R Even the occupied data showed
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significant differences between the Chinook salraond steelhead/rainbow trout redds in the
Yuba River — there were only two fall-run redd2(percent) and no spring-run redds (0
percent) with depths of more than 5 feet, while 2f%he steelhead/rainbow trout redds had
depths greater than 5 feet. The preference ahsted/rainbow trout for much greater depths
than Chinook salmon may be related to steelheadhoar trout spawning during the winter,
when flows are much more variable — spawning irpdegater may reduce the probability of
redds becoming dewatered with decreases in floscoured with increases in flow. The Yuba
River may be different than the Columbia River amghy of its tributaries in that the Yuba
River has some deeper areas with suitable veleate substrates for steelhead, allowing 24
percent of the steelhead to spawn in water 5 feééeper.

Data - Is the data adequate?

Comment 5. Not really.

Page 39; the authors state the slopes are difféhentgh with so few data points, this seems like
a stretch. When | look at those plots it is diffidor me to conclude that availability dropped
more slowly than use — with increasing depth. Saomement for the FC figure. | did not see a
similar plot for steelhead....?

Response: The number of data points is limited by the nunddegedds with depths greater than
2 feet that were located in our study sites. Wddcbave generated a greater number of data
points by using smaller depth bins, but at the obgtcreasing the noise in the individual data
points, since each bin would be based on fewerstedtie standardized use/availability ratio
and use/availability regression clearly shows #vatilability dropped more slowly than use with
increasing depth. There was not a similar plosteelhead because we were unable to use the
Gard (1998) depth correction methodology due tddtienumber of redds in water deeper than
the depth with the optimum suitability.

REVIEWER #4

Comment 1. The HSI for steelhead/rainbow trout spawning desgms to be in error, as the
shape of the curve does not match the shape aofcthied frequency distribution; and the
deepest occupied locations with low frequency dfiseshave a much higher HSI value than
shallower locations with much larger frequencyexdds; and depths ~16.9 ft have an HSI of
~0.9 when there were only 2 redds deeper than Mate explanation should be given to
provide details and justification for the creatmfrthis HSI curve.

Response: Based on the results of the sensitivity analysesused an alternative set of HSC for
steelhead spawning that only uses occupied anccup@d data upstream of Highway 20. The
alternative criteria have a suitability that reaxBed at a depth of 3.2 feet and an optimum
suitability of depths of 7.0 to 19.9 feet. Thetahility curve stays very high in deep water
relative to the measured use data because theatsesdlriven by steelhead/rainbow trout

C-42



being forced to use shallow conditions becauséefrélative scarcity of deeper water

conditions in high use spawning areas in the Yubh&iR We have added additional

information, details and justification to the repfor the creation of this HSI curve.
BIOLOGICAL VERIFICATION

REVIEWER #2

Comment 1. 50, 1, Woaa... For what flow and what year(s) of spag are these comparisons
made between habitat suitability model resultsraaldis? Presumably a spawning flow? Even if
the information is buried back in the methods soimexe, you should repeat it here AND in
Appendix L, which makes no mention of it.

Response: The model results were for spawning flows (speaily a subset of the flows in
Table 11). We have added information to Appendonlthe flow and year of spawning that
these comparisons were made. The years are givée results section undsiol ogical
Verification Data Collection and the flows are given in the results sectiohahble 11.

REVIEWER #3

Comment 1. Page 50; 16, 8, and 11% of redds were in arbasarthe model predicted zero
suitability for Spring Chinook, Fall Chinook, antéslhead, respectively. There were also redds
measured in areas that the model predicted woutthypeAgain, this decreases confidence that
the model is working properly.

Response: We would characterize these results as incredsafgvel of uncertainty in the
results, rather than decreasing confidence thantidel is working properly. Most of the redds
where the model predicted zero suitability weredise the substrate was predicted incorrectly.
See response below regarding the effect of substrathe shape of the WUA curve.

Comment 2: The substrate size was predicted correctlytla bf a third of the time. This leads
to lack of confidence in either the data collecttwomodel structure/function.

Response: We would characterize these results as incredsmfgvel of uncertainty in the

results, rather than lack of confidence in eitherdata collection or model structure/function.
The shape of the WUA curve is generally not vernsgese to substrate, since substrate does not
vary with flow. We examined a similar questiontbe American River, where we used
breaklines to more accurately characterize thetgtbglistribution of a site using the collected
data, and found that there was a very small diffegen the value of WUA where substrate
distribution was represented with and without blieak (Gard 2009).

REVIEWER #4

Comment 1. See previous comment on the use of this test, edlyess related to the large,
unbalanced sample sizes -- here and elsewhere RRehults section.
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Response: We specified that the test was one-tailed ane g#ations to the peer-reviewed
literature in the Methods section. Sample sizegaovided in the results section under
biological verification. We added the followingcten the discussion section under biological
verification to address the remainder of this comime

“We did not use a parametric test because the gagumof normality of
parametric tests was violated, as shown in Figli8e® 23, indicating the need to
use nonparametric tests. A large, unbalancegleasize was appropriate for
this test to reduce type Il errors, since unocalipliepths, velocities and substrates
have a much greater range of values than occugigtthsl, velocities and
substrates. Analogously, Thomas and Bovee (1988)d that a minimum of 55
occupied and 200 unoccupied locations were requareeduce type Il errors.”

DISCUSSION

REVIEWER #2

Findings, inter pretations and conclusions - Are the findings, interpretations and conclusions
valid?

Comment 1. The discussion is very weak and some of the comiasare not robustly
substantiated by data (see comments below). Thexréoit of potentially interesting conjecture in
there that carries little weight because the dsicusmakes virtually no attempt to tie the
findings to other studies in the peer-reviewedditere (e.g. discussion of velocity errors). This
iIs unacceptable. The reader is just supposed éoadakaith statements like ‘we conclude the
calibration... was acceptable’ and ‘we did not reghel_ as problematic’ and ‘we consider
the solution to be acceptable...’. In general, I'tiimnk the overall take-home message from
the findings, interpretations and conclusions ke tar off. It is just that the execution and
writing is sloppy insofar as it makes little refece to the literature and little attempt to back up
where the ‘feelings, judgments, and impressiongiedrom.

Response: We have added material to strength the discnssiech as references to topographic
point densities used in other studies. It is diffi to relate the hydraulic findings to other sasd

in the peer-reviewed literature because hydrautideling results are site and model-specific,
and because of differences in how velocity valmlatiesults are reported in the peer-reviewed
literature. We were able to compare the habitalsility criteria and flow-habitat relationships
to those of other studies. Statements in the dgon are intended to relate back to the
guantitative criteria presented in the resultsisactlt is important to distinguish between the
numeric criteria that were used to evaluate moddbpmance and the text that was used to
elaborate on the model performance. The numeiirier are specific and precise. For example,
for velocity validation the numeric criterion wdsat the correlation between observed and
simulated velocities was greater than 0.6. By s&itg the text that was used to elaborate on the
model performance was qualitative and designetiustriate general trends in the data.
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Comment 2: | can see from the past peer-reviewer comments(¢ixe summary) that earlier
versions of the report did not include a discussiection, so this is probably the first time that
section has been thoroughly vetted. | see thepgesstreviewers picked up on similar
weaknesses in the introduction with regards toa ptiempt to use the peer-reviewed literature
to both justify and contextualize methods usediatetpretations made. | can see from the
author comments, that the authors made some attermgdtify this. However, it is still

relatively weak. Perhaps a more through literatauew is in order? The notable exception to
this is the habitat suitability curve discussiop gb-76).

Response: We feel that the introduction and discussiondraadequate literature review, in
terms of justifying and contextualizing the methoded and interpretations made. As noted
above, a more thorough literature review for sexiof the discussion other than the habitat
suitability curve discussion is problematic becaweseilts for other sections, such as hydraulic
modeling results, are site and model-specific. W&\ added some references to the report.

HYDRAULIC AND STRUCTURAL DATA COLLECTION

REVIEWER #2

Comment 1. 59, 3, Weak justification for ‘concluding that tbsaation measurement error will
have a minimal effect on the final result! Evethié point accuracies are perfect, the sampling
design (i.e. low point densities and transect bas@apling), will substantially influence your
results. I've seen and myself produced much batiszement between hydraulic model results
and observed hydraulics and it is highly dependertopographic sampling.

Response: The statement in question is based on the infoomarovided in the previous
sentence: “All of the measurements were accuratefoot (0.3 m) horizontally and 0.1 foot
(0.031 m) vertically.” Based on our experience, telatively low point densities used in this
report had a small role in the degree of agreemetteen hydraulic model results and observed
hydraulics. The topographic point densities fathim the range of reported values in published
studies. For example, LeClerc et al. (1995) hadiat density of 0.25 to 2 points/10¢ mvhile
Jacobson and Galat (2006) had a point densitypofifts/100 A This study was one of our
earlier River2D studies and we have been usingenighint densities in more recent studies to
try and improve the hydraulic predictions of ouv&R2D models. We have been able to use
higher point densities in our more recent studessabse our new equipment (robotic total station
and survey-grade RTK GPS) have enabled us to tdligler point densities (on the order of

0.4 points/m) within our time constraints for data collectiofihis higher point density has had a
moderate effect on the accuracy of the hydraulideis) increasing the average correlation
between measured and simulated velocities from i@.@s study to 0.80 in our lower Clear
Creek spawning study. The sampling methods us#uds study (ADCP) necessitated transect
based sampling versus sampling longitudinally aloregkline features. Our experience has
been that a transect based sampling, if the trésmaee spaced closely enough, will be as
accurate as longitudinal sampling. Further, weehfaund that, except for some features such as
toe of the bank and top of bars, it is difficultidentify breakline features in the field, espdyial

for larger rivers, such as the Yuba River.
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REVIEWER #4

Comment 1. This Discussion section should be rewritten to te\a coherent narrative that
discusses and interprets the results (focusinp@mesulting WUA estimates and associated
methodological issues) relative to the work of oha the Yuba River, and elsewhere for
similar study issues. Focus more on the type sfudision starting on pg. 66. As it currently
reads, the early sections are not really a dissnssction, but a defensive rationale (structured
by the methods headings/subheadings) for methoalagsues/flaws/errors that were
encountered.

Response: We added material to the discussion section fwaowe the clarity of the

interpretation of the results, as compared to athaties in the Yuba River and elsewhere. We
feel that it is important for the discussion sectio address the reasons for model errors as well
as discussion and interpretation of results. @aoussion comparing our WUA estimates with
the previous study on the Yuba River was necegdarilted to the habitat suitability criteria

and flow-habitat relationships, since the vastffedent hydraulic model used in the earlier study
(PHABSIM) precludes any more in-depth comparisothefhydraulic modeling from this study,
beyond that already given in the introductionsldifficult to relate the hydraulic findings to
other studies in the peer-reviewed literature beeduydraulic modeling results are site and
model-specific, and because of differences in heleaity validation results are reported in the
peer-reviewed literature. We were able to comffa@ehabitat suitability criteria and flow-
habitat relationships to those of other studies féé¢l that it is important for the discussion
section to address the reasons for model erronelss discussion and interpretation of results.

Comment 2: This statement is unsubstantiated because no iele\aitrvey error data are given
in the report.

Response: We have added as much detail as possible desgtibé elevation surveying and
associated errors. Based on the available infeomgthe errors in the elevation data appear
minimal. As shown in Tables 8 and 9, all errorseMess than 0.07 feet.

RIVER2D MODEL CALIBRATION

REVIEWER #1

Comment 1. The discussion states that it makes more senssetthe PHABSIM predicted
WSEL to calibrate the 2D model rather than measW&EEL. It's not clear to me why one

would ever choose a predicted over a measured f@wese in calibration. And it is not clear
what information leads the authors to decide thatgredicted WSEL is inaccurate and switch to
using the measured value.

Response: Our general rule is that it is more accuratedlibcate sites using the WSELSs
simulated by PHABSIM at the highest simulated floecause the RIVER2D model is more
sensitive to the bed roughness multiplier at hidloevs, versus lower flows. Typically the
highest simulated flow is significantly higher thér@ highest flow at which we measured
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WSELs. The information that led us to decide thatpredicted WSEL is inaccurate and to
switch to using the measured value was that theelsigneasured flow had WSELSs on the two
banks that differed by more than 0.1 foot. SIineABSIM assumes that the WSEL is the same
anywhere on the transect, a situation where WSHELb® two banks that differed by more than
0.1 foot naturally leads to the conclusion that\M8EL predicted by PHABSIM is inaccurate,
and thus we should switch to using the measurageval

REVIEWER #4

Comment 1. See previous comments regarding these Froude namitbie fact that
supercritical flow was predicted along the chammatgins (a physically unlikely location for
supercritical flow) suggests that the model resalésin question.

Response: The high Froude Numbers predicted along the ablanargins should be viewed
within the context of what effect they would hawvetbe overall flow-habitat relationships.
Specifically, the Froude Number only exceeded dreefaw nodes, with the vast majority of the
site having Froude Numbers less than one. Furthiernthese nodes were located either at the
water’'s edge or where water depth was extremeljoshatypically approaching zero. A high
Froude Number at a very limited number of nodesader’s edge or in very shallow depths
would be expected to have an insignificant effectlee model results because redds are not
likely to be found in these areas.

RIVER2D MODEL VELOCITY VALIDATION

REVIEWER #1

Comment 1. For discrepancies in measured vs. predicted vescihere is a post-hoc reason
given based on channel properties or equipmentdaigion. If one needs to look at the channel
or blame equipment to argue away model errors, Wwbaefit does the model provide?

Response: The model, relative to empirical methods sucteraonstration flow assessments,
provides the benefit of being able to simulate beind velocities over a range of flows, instead
of only at the observed flows for demonstratiomflassessments.

REVIEWER #2

Comment 1. 63, 2, This is reasonable conjecture, but why retstudies who have looked at
this specifically to justify it (Pasternaekal., 2006).

Response: We have added a citation to Pasternetc&l. (2006) at this location.
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HABITAT SUITABILITY CRITERIA (HSC) DEVELOPMENT

REVIEWER #3

Comment 1. The finding that steelhead selected small sates{relative to the Chinook
stocks) and deeper and faster water does not nealse s- as substrates tend to be larger in
deeper and faster water than in shallower/sloweemna

Response: The comment assumes that habitat selection (@ssep to the availability of
habitat) shows a correlation between velocitieptlteand substrates. The Yuba River has
sufficient areas with faster velocities, deeperditbons and small substrates that
steelhead/rainbow trout can select such locationthkir redd construction.

Comment 2. Figure 45 is telling. However, the authors siyrgihte that they compared their
HSC data for steelhead with analogous data froraratirsstems. The fact that the data from other
systems is tightly clustered and that the reseltailithors of the Yuba report produced is so far
off , should signal that perhaps something weningrio the Yuba study.

Response: An alternative explanation is that the Yuba Rinexry be very different than the

other streams where habitat suitability criterishbeen developed. The differences between
the steelhead/rainbow trout depth and velocityeaatfrom this study, versus from other studies,
can be attributed to the criteria from other stadilkely being biased towards shallow depths
because of limited availability of deeper waterhngtiitable substrate and velocities, and because
the criteria from other studies did not apply adtig regression to correct for availability. The
Yuba River may be unique among the rivers stuchdtiat it has some deeper areas with
suitable velocities and substrates, allowing 24@etr of the steelhead to spawn in water 5 feet or
deeper. In contrast, the criteria from other systall have zero suitability for depths of 5 feet o
greater. Further, the substantial natural flow fluctuasaturing the steelhead spawning season
on the Yuba River would be a strong selective foocghift steelhead spawning behavior

towards selecting deeper conditions, since egghatiow redds would not survive dewatering or
scouring associated with flow fluctuations.

Comment 3: On page 75, the last sentence of the secongdtadigraph is bizarre. It appears
the authors are summarily dismissing a major poané.

Response: We are assuming the commenter is referring tédath@wving sentence: “The
differences between the steelhead/rainbow trouthdepd velocity criteria from this study,
versus from other studies, can be attributed ts#mee reasons as the difference between the
steelhead/rainbow trout and Chinook salmon criteedm this study, as discussed above. “ We
have substituted the text from the response tpite@ous comment, starting with the second
sentence, for the sentence in question to bettéeasd this point.

C-48



BIOLOGICAL VERIFICATION

REVIEWER #3

Comment 1. The statement in the biological verificationadission, “our results could have
been as good as Hardy and Addley’s...” seems oddsitetwhy it is worded this way — or
what the authors mean by good.

Response: The meaning of this sentence relates back to #heeping two sentences: “In
general, Hardy and Addley (2001) found a betteeagrent between redd locations and areas
with high suitability than we found in this studWe attribute this difference to Hardy and
Addley (2001)’s use of polygons to map substrate.the context of the sentence in question,
good means a better agreement between redd losatiwhareas with high suitability.

Comment 2: While the authors conclude that the biologiaification was a success and that
it increased the confidence in flow-habitat relasibips for management of the Yuba, | disagree.
Just writing it down does not necessarily makeit s
Response: We view the biological verification as successfetause for all three races/species,
there was a greater suitability for occupied versusccupied locations, which has the biological
significance that fish are preferentially selectiogations with higher suitability.

HABITAT SIMULATION

REVIEWER #2

Comment 1. 82, 3, This conclusion is total conjecture. Youldado a sensitivity analysis to
look at influence of topographic uncertainty on taydic results and how those propagate into
your habitat suitability predictions to substardittis (e.g. Legleitegt al., 2009). Even if you
don’t do it, at least talk about how it could benddi.e. future work). At least highlight the fact
that you did another report sensitivity analysigtmaecohydraulic modeling.

Response: We have added a sentence to talk about how #isgypsnalysis could be done to
address the effect of topographic uncertainty airdmylic results and how this might propagate
into the habitat suitability predictions. The rejpan the sensitivity analysis on the ecohydraulic
modeling is now included as an additional appenalithis report and is referenced in the report.

REVIEWER #4

Comment 1. In the absence of any permeability data or refeagnihis narrative concerning
preference for high gravel permeability and theifiestion for extrapolation is unsubstantiated
and should be removed.
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Response: The justification for extrapolation is supportagtwo references (Vyverberg et al
1996 and Gallagher and Gard 1999) regarding prederéor high gravel permeability, so we
retained this discussion.

Comment 2: It is highly unlikely that a river such as the Yuban dynamic equilibrium, given
the dam-induced changes in hydrology and sedimgglg and transport. In the absence of any
supporting data, this paragraph should be removed.

Response: Our results on the American River, which has mgigater dam-induced changes in
hydrology and sediment supply and transport tharvillba River, is provided as evidence that
the Yuba River is in dynamic equilibrium. Our finds on the American River were that the
January 1997 flood did not result in a substaeti@nge in Chinook salmon or steelhead
spawning flow-habitat relationships (US Fish anddiife Service 2000).

FACTORS CAUSING UNCERTAINTY

REVIEWER #4

Comment 1. See previous comment -- this is an invalid assuwnpaiithout any supporting
data or references.

Response: Our results on the American River, which has mgigater dam-induced changes in
hydrology and sediment supply and transport tharitlba River, is provided as evidence that
the Yuba River is in dynamic equilibrium. Our fings on the American River were that the
January 1997 flood did not result in a substati@nge in Chinook salmon or steelhead
spawning flow-habitat relationships (US Fish anddiife Service 2000).

APPENDIX G

REVIEWER #1

Comment 1. Examination of the number of sites with over- odenrpredicted segments in
Appendix G shows that the percent of transects oxtr- or under-predicted velocities ranged
from 100% at UC Sierra to 27% at Lower Dag. Of1Besets of velocity profiles shown, 70%
had over- or under-predicted segments of more 58&6. Given this, | don’t know that every
reader would draw the same conclusions that theeta@dle validated and the profiles are
generally similar. Additionally, to arbitrarily dete that 0.6 is a ‘good’ correlation regardless of
sample size and regardless of assessing the splatteto see if there is an identifiable
relationship neglects careful thinking about thigedence between statistical significance and
biological significance. Given the shotgun appeegasf most of the scatterplots, the ‘high’
values of correlations are largely artifacts ofasample sizes and not of meaningful
relationships.
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Response: We were unable to determine what exactly the centar was referring to in the
percentages cited. For example, the Lower Dags@gdiad two transects and 15 deep bed
ADCP traverses. If the commenter was referringdth the transects and deep bed ADCP
traverses as transects, 27% of the transects vbeud6 transects. The commenter also did not
define what was meant by over- or under-predictdaities — presumably this would refer to
differences between measured and simulated vedschiat exceeded some threshold, such as
50%. Presumably there would be nearly 100% of/éhecities where the simulated velocities
over- or under-predicted the measured velocitieatbgast 0.01 feet/sec. The commenter also
did not define what a segment of a transect reptede- for example, if this would be one
velocity measurement or 10% or more of the widtkheftransect. Nor is it clear what the 50%
refers to — 50% of the transect, or simulated ve&scthat deviate by over 50% from measured
velocities. The scatter plots directly reflect ttadue of the correlation coefficient, in that lawe
correlation coefficients will produce a scatterpddtich has more of a shotgun appearance. The
evaluation of whether profiles are generally simianecessarily qualitative, and thus it would
be expected that different readers might draw diffeconclusions regarding whether the
profiles are generally similar. The selection df for the correlation coefficient is based on
correlations of 0.5 to 1.0 as having a strong éffahen (1992). The selection of a correlation
coefficient as a criterion has its basis in biotadjisignificance. Specifically, the overall flow-
habitat relationship is driven by the change indistribution of depths and velocities with flow.
The distribution of velocities would not be affesttey over or under-predicted velocities because
over-predicted velocities would have the oppoditece on the distribution of velocities as
under-predicted velocities. The correlation caiéfnt (r) is calculated using the following
formula:

where x and y are the individual measured and Isited velocity values. Accordingly, the
correlation coefficient value is independent of pesize.
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PREFACE

This document contains the comments provided nsfic peers on the March 2008 draft of
the document, “Executive summary flow-habitat rielaships for spring and fall-run Chinook
salmon and steelhead/rainbow trout spawning ir¥ifea River” (Summary), and responses to
those comments. This compilation is divided inibject-matter sections whereby various
comments and responses to authors were organizethe extent that individual comments
crossed over subject matters, the authors colkgtaddressed those comments.

Although this compilation may provide useful ingighto how the comments were addressed by
the authors, the Summary itself represents the empnd final summary of studies on
salmonid spawning in the Yuba River, based on #w &vailable scientific information. The
authors have reviewed their responses and comgaedto the final Summary to ensure that all
comments have been adequately addressed.

Lastly, the authors of the Summary wish to thanérgene who provided comments on the
March 2008 draft. The comments greatly assistedthhors and agency in identifying missing
or unclear information, focusing the textual andpyic presentations, and thereby producing a
better overall Summary. The four anonymous revieweere provided by the CALFED
Ecosystem Restoration Program. Two of the reviswl& not have any comments on the
Executive summary.
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LIST OF ACRONYMS

HSC Habitat Suitability Criteria



GENERAL COMMENTS

REVIEWER #2

Study Design Is the study design sound?

Comment 1. The study design is only mentioned briefly in ti®cutive summary (and
detailed in other reports). The study design usabkestablished and robust methods for
the quantification of flow-habitat relationships fesh.

Response: No response needed.

Objectives - Are the objectives clear?

Comment 2: The executive summary does not define objectivesatly. However, it

is implicit by the nature of the executive summtugt the objectives are to define flow-
habitat relationships for fall-run Chinook salmardateelhead/rainbow trout spawning
life-stages for the Yuba River. The executive sumynsaould make a clearer statement
of the rather simple objectives up front. This wbhelp with reader expectations.

Response: We have added the objectives to the introductamstion of the response to
comments document.

M ethods - Are the methods technically souhd

Comment 3: Yes.
Response: No response needed.

Data - Is the data adequate?

Comment 4. Given that this is just an executive summary, dinijted data is presented
and is adequate for this context.

Response: No response needed.

Findings, inter pretations and conclusions - Are the findings, interpretations and
conclusions valid?

Comment 5. The only findings really reported are the impgd\and revised habitat
suitability curves. There are no interpretationsamclusions offered, other than the
assertion that the newer, fancier techniques maugréiducing better results. From a
scientific perspective, the lack of interpretati@msl conclusions make the work less
interesting, but not necessarily of any less wtoit validity.

Response: Interpretations and conclusions are given ireitteal spawning report.



Presentation - Is the presentation clear?

Comment 6: Although the graphical presentation is clear, ttganization is not at all
logical to me. | read this executive summary fiadtthe six reports provided), assuming
it would give some clues about the overall pictame the links between these six
documents. Instead, it appears to only be an execsimmary of the spawning study on
the Yuba. It makes no mention of the other stud@sprovides any clues as to how they
link together or why they are separated. It dog¢sweke any sense to me why the
reviewer comments are part of an executive sumnitaajso is not clear why there

would not be an executive summary for all of theorés.

Response: After reviewing the peer review comments, weireal that we had

misnamed this document, since it is actually a samrdocument of responses to
comments. As such, we have now renamed the doduRResponse to Comments.”

The commenter is correct that this document oribtes to the spawning study on the
Yuba, and as such would not mention the other esudi he introduction of the response
to comments document provides the context for Hestudies link together, namely
that the purpose of these investigations is toidescientific information to the U.S.

Fish and Wildlife Service Central Valley Projectdravement Act Program to assist in
developing such recommendations for Central Vailesrs. The reports were separated
because we felt that it would not be practicaldmbine all three Yuba River reports into
one a combined report, given how voluminous eadh®three reports is. The reviewer
comments were included as part of the responsentonents document to be able to
have one accompanying document to the spawningtréyad addressed both peer review
and stakeholder comments. We plan to preparepames to comments document for the
other reports, but had not yet completed that desurat the time of this peer review,
since the major contents of the other responsertmtents documents would be the
response to peer review comments on those reportsthis peer review.

Figuresand tables - Are the figures and tables clear, complete aetaate?

Comment 7: There are no tables (of data) provided in the etvezgsummary and the
figures are clear enough. However, a better sumiagram would be to have just one
figure (instead of six separate figures) with allganels in it to allow easy inter-
comparison of the results (obviously labels wowdsténto be adjusted). The figure would
clearly differentiate the three different runs grtical columns and would differentiate
vertically the differences upstream and downstre&ithe data. Alternatively, all six
curves could be placed on one graph with diffelieetypes.

Response: A summary diagram with six panels would not hbgen legible since each
panel would have been too small. Similarly, hawaligsix curves on one graph would
not have been clear due to the difficulty of digtirshing the curves. As an alternative,
we developed a combination of the commenter’s trep@sals where we have two
figures, each with three curves.



Miscellaneous comments:

The reviewer comments appended to this report sedra poorly placed. They make
sense as an appendix, but | don’t understand wéyshould be part of an executive
summary (especially when there are over 70 pagesspbnses to reviewer comments. |
only skimmed these to get the sense that the autleoy thoroughly considered the
reviewer comments. However, it is somewhat worryiigen the responses to reviewer
comments are nearly as long or longer then thertefeemselves. It also confuses me
why | am re-reviewing aspects of a report that vadready thoroughly reviewed, vetted
by stakeholders, and thoroughly addressed by ttieess This is not necessarily the fault
of the authors, but some clearer instructions amiext would be nice.

Response: After reviewing the peer review comments, weireal that we had

misnamed this document, since it is actually a samrdocument of responses to
comments. As such, we have now renamed the dodufResponse to Comments.” We
wanted to have one accompanying document to therspg report that that addressed
both peer review and stakeholder comments. Weeafgte the commenter’'s assessment
of the thoroughness of our consideration of théenggr comments. The responses to
reviewer comments were of necessity nearly as torignger than the reports themselves
due to the volume of reviewer comments that ne¢alée responded to. This peer
review was undertaken in response to a requestkgl®lders. We appreciate the
commenter’s evaluation that the spawning reporttvasoughly reviewed, vetted by
stakeholders, and thoroughly addressed by the @utho

SPECIFIC COMMENTS

REVIEWER #4

Comment 1. An introductory paragraph should be added thatrdesscthe background,
purpose, objectives and setting for the study.

Response: We have revised the first paragraph to make intxnductory paragraph that
describes the background, purpose, objectives ettidg for the study.

Comment 2. The first sentence of this paragraph is reallyphmary results, and should
be placed after the methods, which the remaind#risfparagraph describes.

Response: We have made the suggested change.

Comment 3. This is a very incomplete executive summary -- \wtigpically are
standalone documents that give the reader a coenpyabpsis of a report. This exec.
summary should be rewritten to include introdudfiackground, study area, methods,
results, and conclusions -- these headings/subingsdre not needed, just the narrative.



Response: We rewrote the response to comments documenthode, with headings,
introduction, methods, results and discussion. iftreduction addresses the study area.
We have patterned the format of our reports asblass possible to that of peer-
reviewed journal articles. Peer-reviewed jourmtitkes do not typically have a
conclusion section and thus we have not added @wsian section to this report.

Comment 4. The primary results (figures 1-6) should be plaaftdr the methods in the
previous paragraph. Additional key results from téport should be included in this
exec. summary; e.g., HSC.

Response: We placed the primary results after the methadle. did not feel that it was
appropriate to add figures for the HSC to the raspdo comments document because it
would have made the response to comments docuowfurtg.
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PREFACE

This document contains the comments provided nsfic peers on the October 2008 draft of
the report, “Sensitivity analysis for flow-habitaiationships for steelhead/rainbow trout
spawning in the Yuba River” (Report), and responsd¢hose comments. This compilation is
divided into subject-matter sections whereby vagioomments and responses to authors were
organized. To the extent that individual commentssed over subject matters, the authors
collectively addressed those comments.

Although this compilation may provide useful ingighto how the comments were addressed by
the authors, the Report itself represents the cet@pind final synthesis of studies on the
sensitivity of steelhead spawning habitat in thé& River to alternative habitat suitability
criteria, based on the best available scientifiorimation. The authors have reviewed their
responses and compared them to the final Reperidore that all comments have been
adequately addressed.

Lastly, the authors of the Report wish to thankrgeee who provided comments on the October
2008 draft. The comments greatly assisted theoasiind agency in identifying missing or
unclear information, focusing the textual and graginesentations, and thereby producing a
better overall Report. The four anonymous revieweagre provided by the CALFED Ecosystem
Restoration Program.
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LIST OF ACRONYMS

CVPIA Central Valley Project Improvement Act
GPS Global Positioning System
RIVER2D  Two dimensional depth averaged model cérrivydrodynamics and fish habitat

WUA Weighted Useable Area



GENERAL COMMENTS

REVIEWER #1

The reports switch between metric units and Englisks with no mention of the
equivalent in the other unit. Sometimes this ocewen within a single table or figure
such as Table 2 in the Yuba spawning report.

Response: We have gone through the report and given metiicvatents in parentheses,
except for flows. We have kept flows entirely indglish units since flow data is
generally presented in English units in the Unibealtes.

REVIEWER #2

Study Design Is the study design sound?

Comment 1. This is not a stand-alone study! The study desgeasonable as far as a
sensitivity analysis of a specific factor. It shibbe emphasized both that a) this
sensitivity analysis looks at the model sensitiwityalternative habitat suitability criteria
on flow-habitat relationships and biological vatlida; and b) there other types of
sensitivity analyses that could be explored. Thisy opinion should not be a separate
report, but rather a concise discussion sectiagharspawning report (i.e. 1-2 pages) and
backed up by an appendix showing the methods aadlidg the rest of the results.

Response: We agree that this is not a stand-alone study.h@ve added the following
text to the sensitivity analysis report to addtbescommenter’s concerns: “This
sensitivity analysis looks at the model sensitiwityalternative habitat suitability criteria
on flow-habitat relationships and biological valida. There are other types of
sensitivity analyses that could be explored, bueveeitside the scope of this report.”
We revised the spawning report to use the altaraatiteria developed in this sensitivity
analysis and thus now refer to the sensitivity gsialin the methods section of the
spawning report. We have added the sensitivityyaizaas an appendix to the spawning
report.

Objectives - Are the objectives clear?

Comment 2: Not really explicitly stated, but clear enough.

Response: We have added the following sentence to expisithte the objectives: “The
objective of this report is to examine the sensitiof steelhead/rainbow trout spawning
flow-habitat relationships and biological verificat to a number of alternative habitat
suitability criteria.”

M ethods - Are the methods technically souhd

Comment 3. Yes, but a very limited and specific form of sengly analysis.



Response: We agree that this a very limited and specifioif@f sensitivity analysis.
The scope of the sensitivity analysis was basedut from stakeholders.

Data - Is the data adequate?

Comment 4. The data is adequate to illustrate the sensitthigyauthors are focusing on.
Response: No response needed.

Findings, inter pretations and conclusions - Are the findings, interpretations and
conclusions valid?

Comment 5. 1 like that the authors lay out two untesteddtipeses and relate this to
which criteria should be used. They point out thaly are unaware of any data that exist
to test the hypothesis. That is fine, but just fl@gas potential future work what data
would need to be collected to test this robustly.

Response: We do not know what data would need to be cakbtd test this robustly
and thus have not added text to the report reggumttential future work on this subject.

Presentation - Is the presentation clear?

Comment 6: Same comments as other reports.

Response: We feel that the introduction of the main spawnieport provides a
sufficiently broad scientific and management contexthe purposes of the report
(providing scientific information to the CPVIA Pragn to assist in developing
recommendations for instream flow needs for anadwanfish in the Yuba River). The
links between the spawning report and the othesrte@re implied in the preface to all
three reports — specifically, that the purposelldhaee reports is to provide scientific
information to the CVPIA Program to assist in deypéhg recommendations for instream
flow needs for anadromous fish in the Yuba Rivafe do not feel that it would be
practical to combine all three Yuba River repont® ione report, given how voluminous
each of the three reports is. As noted above,ave kombined the sensitivity analysis
with the spawning report as an appendix to the spayweport.

Figures and tables - Are the figures and tables clear, complete alatiaate?

Comment 7. | think some of the flow-habitat relationships (B — 22) could be more
effectively presented in a combined (tiled) figared be annotated to highlight the
important differences. Similarly the combined shillity criteria could be more

effectively presented in a combined figure thabhghts the differences (instead of
flipping between pages). The appendix B figuresiaéid to be fixed per the comments in
the other report reviews (i.e. north arrow, scalg blearer legend, flow directions, etc.)



Response: A combined figure with multiple tiles would not\ebeen legible since each
tile would have been too small. Similarly, a conda figure of the combined suitability
criteria would not have been legible since eachigoiof the combined figure would
have been too small. We added a scale, flow direatdicator and north arrow to the
Appendix B figures. Addition of captions to thepapdices would require reducing the
size of the images in the appendices. Accordingé/have elected to not add captions.
We concluded that an inset location map withinkfeader reach was not necessary
since this information is already given in FigurefZhe spawning report. We added the
year and discharge to the figure captions. We lthesen to retain combined suitability
in the legend to be consistent with what is useldiuver2D. We added a footnote to the
first page of Appendix B to indicate that a higkatue is better, with the following text:
“For all pages, Combined Suitability: 1 = optim@l= unusable.”

Comment 8: This is not a stand-alone report. It belongs agppendix in the spawning
report with a concise summary in a subsection efdiscussion.

Response: We agree that this is not a stand-alone study.rétised the spawning report
to use the alternative criteria developed in tkiss#tivity analysis and thus now refer to
the sensitivity analysis in the methods sectiothefspawning report. We have added the
sensitivity analysis as an appendix to the spawrepgrt.

REVIEWER #3

Study Design Is the study design sound?

Comment 1. | am not sure. The authors compared multiple amgbresfor performing
the habitat modeling for steelhead spawning ancedanthe same conclusion they did in
their 2008 report, which was that they were justifin showing high (plateau) suitability
levels for much deeper water for steelhead spawthiaig has previously been reported
on. | am not entirely convinced that having théhaud perform the sensitivity analyses
on their own work is the best approach to satitdieholder concerns. A review and
sensitivity analyses by a third party might be manbiased.

Response: We feel that the study design was sound. We woluddlacterize our
conclusions differently than the commenter. Spealif, we concluded that the data
showed high suitability levels for much deeper wéte steelhead spawning than has
previously been reported on. Our intention foringvthe peer review of the sensitivity
analysis by a third party was to have an unbiaserw of the sensitivity analysis.

Objectives - Are the objectives clear?

Comment 2: Yes.

Response: No response needed.



M ethods - Are the methods technically southd

Comment 3: | am unclear on why the GPS data were unreliabl¢hie application —
when it appears that GPS data were used widelydaut the rearing, flow fluctuation,
and spawning reports. | think that the focus on ganmg one model run to another does
not address the problem here. | think that the esiglon modeling and not on the
biological verification is the primary source of akmess (and perhaps stakeholder
concern?).

Response: GPS data was only used in the rearing, flow flation, and spawning

reports in applications where the accuracy of tR&S@ata (3 to 7 meters) was
appropriate for the application. For biologicaliggation, which requires a horizontal
accuracy of less than 1 meter, the GPS data wasuffatiently accurate. The focus of
this report was comparing multiple habitat suiti@pitriteria, rather than comparing
model runs. We feel that biological verificatiomsva major emphasis of this report, and
thus disagree that this was a weakness of thetreBtakeholder concern was primarily
with the final flow-habitat relationships, whichae having the flow-habitat
relationships as the other major emphasis of theitbaty analysis.

Data - Is the data adequate?

Comment 4. | am not sure. The data are essentially the sataeudad in the other
report(s).

Response: We feel that the data was adequate for purpdsbe @bjective of this report
(to examine the sensitivity of steelhead/rainbawtispawning flow-habitat relationships
and biological verification to a number of alteimathabitat suitability criteria). We
agree that the data are essentially the same dlathini the spawning report.

Findings, inter pretations and conclusions - Are the findings, interpretations and
conclusions valid?

Comment 5: | am disappointed that the authors did not do aentfoorough literature
review (of peer-reviewed work). They focused heawiht modeling — but not on what
types of habitats these animals have been showsetthroughout their range. If they
found several areas with similar conditions (edgep clear water with low daily flow
fluctuations — | am guessing at all this since nofine reports describe the study area in
any detail), then it might be easier for the redddselieve that the Yuba River steelhead
really prefer to spawn in very deep water.

Response: The spawning report includes an adequate litexatview of habitat
suitability criteria from other systems. We do kobw if the literature we reviewed on
steelhead/rainbow trout spawning criteria from ogystems were peer-reviewed, but
have not been able to find steelhead/rainbow spatvning criteria in peer-reviewed
journal articles. Since the sensitivity analysisow an appendix of the spawning report,
we do not feel that it is necessary to repeatitbeture review in the sensitivity analysis.



We have not been able to find any other studietshiénee investigated steelhead
spawning in streams with deep water with suitalelecities and substrates. We feel that
the spawning report gives an adequate descripfitmecstudy area in sufficient detail.
We feel that the data presented in the spawningrt@plequately documents that Yuba
River steelhead prefer to spawn in very deep water.

Presentation - Is the presentation clear?

Comment 6: Not perfectly. There are many confusing sentenndstae tone appears to
be on the defensive.

Response: We have reviewed the clarity of the presentatiod were unable to identify
any confusing sentences or defensive tone, andiiénes not made any changes to the
report in this regard.

Figures and tables - Are the figures and tables clear, complete alatiaate?

Comment 7: In most areas the figures and tables are clear.

Response: Since the commenter did not identify in what aréee figures and tables
were not clear, we are unable to respond to thisneent.

Miscellaneous comments:
None.
Response: No response needed.
SPECIFIC COMMENTS

REVIEWER #4

INTRODUCTION

Comment 1. This type of sensitivity analysis evaluates the&# of using different
suitability criteria, and it is equally importamt tomplete a sensitivity analysis of the
hydraulic model predictions (principally by varyingesh resolutions, input bed
topography resolution and/or vertical adjustment] eoughness coefficients).

Response: A sensitivity analysis of the hydraulic model gictions was outside of the
scope of this report. We focused on the habitiélsility criteria because it is generally
recognized that flow-habitat relationships are nsesisitive to the habitat suitability
criteria, and because the sensitivity analysis eealucted in response to stakeholder
requests for a sensitivity analysis that addretisedhabitat suitability criteria.



METHODS
HABITAT SUITABILITY CRITERIA (HSC) DEVELOPMENT

Comment 1. Visual observations of substrate grain size arg sebjective and
susceptible to large variability in estimates biyedent observers — these subjective
methods then affect the habitat suitability craeand WUA,; more detail is required,
describing how the substrate sizes were determinad.observer?...first grain
observed?...mental average of multiple grainse....et

Response: We agree that visual observations of substratm @ize are very subjective,

but this is the only practical method to colleatisdlata for all topographic survey points.
We have been using this technique for the lasteE8syand have found minimal

variability in estimates by different observers.e \8hanged the text in the spawning

report related to observation of substrate sizeedd as follows to address the comment:
“All substrate and cover data on the transects wssessed by one observer based on the
visually-estimated average of multiple grains ...".

BIOLOGICAL VERIFICATION

Comment 1. Compared what to what?...add clarity to this parplarby detailing what
the comparisons were.

Response: We change compared to computed. A comparisoada and non-redd
locations does not occur until the last sentendtisfparagraph. The first sentence was
meant to identify the redd locations that were usdtie biological validation.

Comment 2. This approach assumes that the modeled depthsedoeities are as
accurate as empirical measurements at unoccupsatdas; and as discussed in the
Yuba River spawning report review, there is siguaifit uncertainty regarding the
accuracy of the hydraulic modeling output. A sansgensitivity analysis of the hydraulic
modeling is warranted, as it is the basis for émtre study.

Response: We did not collect depths and velocities at uno@ipocations, and thus
cannot use the empirical approach suggested eth@ver. We agree that the modeled
depths and velocities are not as accurate as wiatieal measurements would/could
have been at unoccupied locations. However, waeotlagree that the approach is
problematic, since the hydraulic modeling outpugufficiently accurate for purposes of
determining the relative frequency (over a rangdegfths and velocities) of unoccupied
locations. Specifically, since the effects of epeedicted depths and velocities would be
cancelled out by the effects of under-predictedii'epnd velocities, errors in the
hydraulic modeling output would have a minimal effen the frequency distribution of
unoccupied depths and velocities. A sensitivitglgsis of the hydraulic modeling was
outside of the scope of this report.



Comment 3: Here and elsewhere pertaining to this topic, previtbre descriptive
details regarding the hypothesis testing to coresthe reader that this is a robust and
appropriate test for the stated purpose; e.g.,nadtyise a parametric test when you have
such large sample sizes; what assumptions of pararsgats were violated (and how
was that determiend) indicating the appropriatenés®nparametric tests; state whether
you used a one-tailed test, as suggested by thativar state sample sizes; explain why
such a large unbalanced sample size was usedpanthts unbalanced design is
appropriate for this test and not biasing the tesprovide references from the statistics
literature (preferably biostats lit.) to supporuy@xplanations.

Response: We specified that the test was one-tailed ane g#ations to the peer-
reviewed literature at this location. Sample saxesalready given in the results section
under biological verification. We added the foliogy text in the discussion section
under biological verification to address the rerdaimof this comment:

“We did not use a parametric test because the gagumof normality of
parametric tests was violated, as shown in Figbres14, indicating the
appropriateness of nonparametric tests. A largpalanced sample size
was appropriate for this test to reduce type brs;rsince unoccupied
depths, velocities and substrates have a muchegneatge of values than
occupied depths, velocities and substrates, argdditnot bias results.
Analogously, Thomas and Bovee (1993) found thatramum of 55
occupied and 200 unoccupied locations were requareeduce type |
errors.”

CONCLUSION

Comment 1. In the absence of a sensitivity analysis for théraylic modeling, this is
an unsubstantiated conclusion. An alternative lemnan is that habitat requirements are
best characterized by the empirical data colleateédds.

Response: We feel that the conclusion is substantiatediwithe scope of this report. A
sensitivity analysis for the hydraulic modelingigtside of the scope of this report. The
data clearly show that the habitat requirementsatavell characterized by the empirical
data collected at redds, since the data clearlywshibat the empirical data collected at
the redds are strongly affected by the limited ladlity of deeper water areas in high
spawning use areas in the Yuba River.
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