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PREFACE

This document contains the comments provided nsific peers on the August 2008 draft of
the report, “Relationships between flow fluctuai@nd redd dewatering and juvenile stranding
for spring and fall-run Chinook salmon and steedlieanbow trout rearing in the Yuba River”
(Report), and responses to those comments. Thgition is divided into subject-matter
sections whereby various comments and responsegtiors were organized. To the extent that
individual comments crossed over subject mattbesatithors collectively addressed those
comments. This response to comments only incltegmonses that are relevant to this report.

Although this compilation may provide useful insighto how the comments were addressed by
the authors, the Report itself represents the cei@pind final synthesis of studies on salmonid
redd dewatering and juvenile stranding in the YRbaer, based on the best available scientific
information. The authors have reviewed their resps and compared them to the final Report
to ensure that all comments have been adequatéigsskd.

Lastly, the authors of the Report wish to thankrgeee who provided comments on the August
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. Four anonymous reviewenewweovided by the CALFED Ecosystem
Restoration Program. The fifth peer reviewer (BaécherWashington Department of Fish and
Wildlife, Olympia, WA) was provided under a contragth Sustainable Ecosystems Institute.
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GENERAL COMMENTS
Hal Beecher

Comment 1. Generally, the report is a straightforward appraach common concern in
regulated rivers. It provides good coverage ofriher (not just one or two “representative” sites
as often done by others). It provides some claataynce on flow management options to
minimize stranding of juveniles and redds. Soméaa@dapproaches were needed in a few places
to develop site-specific relationships between f{@y and water surface elevation (WSEL or S
[stage]), and these seemed reasonable.

Response: No response needed.

Comment 2: As with the rearing paper, the organization inctlidplitting Habitat Suitability
Criteria (HSC) Development into Methods, Resulig] Biscussion, but they could all be viewed
as part of the Methods aimed at the overall objeadf assessing stranding flows. Alternatively,
HSC Development could have been a separate chdpitber way, the central focus of the
report might be more effectively highlighted. Hoxee this study is much more straightforward
than the rearing paper, so | did not find the oizgtion as distracting in the stranding report as
in the rearing report. The remainder of this revigll address specific comments.

Response: We have patterned the format of our reports asblas possible to that of peer-
reviewed journal articles. In this regard, we b a peer reviewer from the first peer review
of the Yuba spawning report stated “All informatipresented, including data, in the methods
section that is actually a result should be ex¢ceind discussed in the Results section.” As a
result, we have placed all data in the results@edbr the Yuba flow fluctuations report as well.

Comment 3. Hydrographs (or tables) would be helpful to shoelatural and present flow
regime. It would also be helpful to indicate spawgrand incubation timing.

Response: A description of the historic and contemporary loyogy of the Yuba River
watershed, including displaying both recent hydapis and pre-project or reconstructed natural
hydrographs, will likely be developed as part @& thlicensing of the Yuba River hydropower
project. We have added a table indicating spawaimincubation timing.

REVIEWER #1

Study Design - Is the study design sound?

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



Response: Table 1 (taken as a whole) summarizes the stadigd. Further details on the study
design are given in the methods section. Moddtimg, calibration and validation are three
components of the study design. The adequacyedériteria by which the model suitability was
judged is documented in the methods section bratitiee citations. In addition to stating what
the criteria are to determine validity, we alsoyide literature citations for the criteria.

M ethods - Are the methods technically southd

Data - Is the data adequate?

Comment 2: The data are what they are. In some cases thelatget sample sizes than in
others.

Response: Sample sizes ranged from depth and tailspillltept 106 steelhead/rainbow trout
redds to velocities measured on 851 fall-run Chingedmon redds.

Comment 3. 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 4. 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 dedhdéesnits 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 guaces 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 referredytdhe commenter and clarified
these sections where possible. The report is udably, due to the content, only
understandable by a reader who is familiar with etiog calibration and measurement
techniques used in instream flow studies. The dgtamarily presented in English units to
make the data more understandable to the intengd#idrece, 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.



Figuresand tables - Are the figures and tables clear, complete alethaate?

Comment 5. 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 horizontal graflibecause it would be difficult to
distinguish between the data presented in thedgyand the vertical and horizontal gridlines.
Examples include Figures2 to 13.

Miscellaneous comments:

Comment 6. The reports switch between metric units and Bhginits 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 Table 3 so that all of the data ihtdide are in metric 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.

Comment 7: 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 flow and redd dewateaimdjjuvenile stranding. The report does not
suggest flows, but instead notes how changeswdlfect redd dewatering and juvenile
stranding. This report is only one part of themfation that will be used to develop flow
regimes for the Yuba River. The development oivflegimes for the Yuba River will
undoubtedly also take into account how flows inYda River have changed given dams and
land use and how that may affect the ability ofeate suitable habitat for salmon.

Comment 8. 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 significatica may or may not have biological
significance. As | read the discussions in eagort, there seems to be no anomaly or
discrepancy between the model and measured vdlaethe authors can’t explain away or
declare as unimportant. And when, for examplegikien criteria for acceptance were not met,
the authors conclude that is acceptable anyway, &gtion 3.1 p 67: Rearing report).
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Response: It is important to distinguish between the numeriteria that were used to evaluate
model performance and the text that was used bosdée on the model performance. The
numeric criteria are specific and precise. Fongxe, for developing stage/discharge
relationships the numeric criteria were that: hE) beta value (a measure of the change in
channel roughness with changes in streamflow)twden 2.0 and 4.5; 2) the mean error in
calculated versus given discharges is less than BD%ere is no more than a 25% difference
for any calculated versus given discharge; antiéetis no more than a 0.1 foot (0.031 m)
difference between measured and simulated WSElseBessity, the text that was used to
elaborate on the model performance was qualitatiMedesigned to illustrate general trends in
the data. The statistical tests that were used hmlogical significance. For example, the
correlation between the depth of the redds andifference between redd depth and tailspill
depth has the biological significance that fisht #@awn in deeper water construct redds with
higher tailspills. We feel it is important to tity determine what was responsible for anomalies
or discrepancies between modeled and measure@d@dta evaluate the significance of these in
terms of the ultimate model output (the flow fluation-redd dewatering/juvenile stranding
relationships) — our intent is not to explain tn@malies or discrepancies between modeled and
measured data away. Our intent is not to conadaether or not a model is acceptable — rather
our intent is to characterize the level of uncetiain model output as a function of anomalies or
discrepancies between modeled and measured data.

Comment 10: Overall the report uses mushy terminology armlds/giving the reader any
qguantifiable definitions of how the model performdether it performs better than previous
models, and within what accuracy does it represerithe 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 giqahysical and biological data. Examples of
the quantifiable definitions include: 1) the begdue (a measure of the change in channel
roughness with changes in streamflow) is betwe@ra@d 4.5; 2) the mean error in calculated
versus given discharges is less than 10%; 3) tkere more than a 25% difference for any
calculated versus given discharge; and 4) theme imore than a 0.1 foot (0.031 m) difference
between measured and simulated WSELs. Additioai@ dresented in the report on the
accuracy with which the model represents on theamgighysical and biological data include the
data presented in Appendix B. There are no previnadels for redd dewatering and juvenile
stranding.

REVIEWER #2

Study Design Is the study design sound?

Comment 1. The study design is simple and elegant. The registout to determine the impact
of flow fluctuations on redd dewatering and juverstranding. By comparison to the rearing and
spawning studies, this is a very concise studydbat a nice job of (remainder of sentence
missing).



Response: No response required.

Methods Are the methods technically sound?

Comment 2: The majority of the methods are similar to thogeoreed in the other reports and
repetitive in that regard (although technically sou Thus, refer to review comments in other
reports for the overlapping methods. This studyleggpmethods which play with the 2D model
results from the data to build new habitat suitgbrodel results, which adjust the HSC
according to likelihood of redd dewatering and mstliag potential. The methods the authors
developed here are novel and interesting. | do woalout the interpretation that anything
under 0.2 feet of water depth would necessarilydieie to dewatering of a redd. Depending on
the timing of the stranding, so long as there @igd water in the gravels above the burial depth
(even if dry at surface), aelvin may still be atdleemerge as long as the groundwater is
hydraulically connected to the main channel. Ad #ame, this is a finer point and the 0.2 feet
threshold would essentially be a conservative eggrof dewatering potential. In the context of
establishing flows to minimize that potential, iakes sense.

Response: We have reviewed the comments from the spawmidgearing reviews. The
relevant comments from these reports addressedplbgraphic densities used for the 2D
modeling. See responses below regarding the topbigrdata quality. The intent of the report
is to focus on flow variations with a temporal gcaf one month. We would expect that a redd
that is dewatered for a month would result in treslof ground water in the gravels above the
burial depth, and thus mortality of the eggs arelgmergent alevins, and thus used the 0.2 foot
threshold as a conservative estimate of dewat@anential.

Data. Is the data adequate?

Comment 3: The same comments from the spawning and rearingws\apply to the 2D
modeling results here. The new data reported sghidy is very interesting and this is the first
time | have seen data reported on redd depths veesld tailspill depths. | liked how they
presented the data and used it to make their estina

Response: We have reviewed the comments from the spawnidg@aring reviews. The
relevant comments from these reports addressealvtibility of raw data in digital format and
the topographic densities used for the 2D modelWg have added information in the preface
of the report about how the raw data in digitahfat can be obtained. The topographic point
densities fall within the range of reported valurepublished studies. For example, LeClerc et
al. (1995) had a point density of 0.25 to 2 poit§/nf, while Jacobson and Galat (2006) had a
point density of 6 points/100m This study was one of our earlier River2D stadiad we have
been using higher point densities in more recetiss to try and improve the hydraulic
predictions of our River2D models. We have beda @buse higher point densities in our more
recent studies because our new equipment (rolmaitdtation and survey-grade RTK GPS)
have enabled us to collect higher point densitiestiie order of 40 points/100?within our



time constraints for data collection. We alsoraseaware of any other data comparing redd
depths and tailspill depths. We have found tha gatsentation methods to be an effective
means of explaining the results of the analyses.

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

Comment 4. The discussion is rather light, as with the otlegorts. It could be expanded
slightly to include better and more explicit refeces to the peer-reviewed literature to
substantiate its conjecture. As | don’t know therlture on stranding and dewatering as well, |
can’t make specific recommendations as to whaitéo kly sense is that this is rather novel and
there is much smaller literature out there. By msttthere is a rich literature on redd survival,
which uses rather different techniques to get atigal than those employed here.
Fundamentally, the concern over stranding or dewates implicitly linked to survival. Thus, it
would be interesting to see a discussion contrgsia information that this provides with
traditional egg-tube survival studies (for example)

Response: We have expanded the discussion to include batigimore explicit references to
the peer-reviewed literature (Devries 1997, McMalhet al. 2005, Miller et al. 2008). Several
of these (McMichael et al. 2005, Miller et al. 200&ok at redd survival.

Presentation. Is the presentation clear?
Comment 5. See comments from other reports.

Response: We have reviewed the comments from the spawnidg@aring reviews. The
relevant comments from these reports were as fsllow

“The presentation of the report is consistent dedlidyout 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 th& necessary so much as a missed
opportunity. The lack of conclusion section istddiodd and leads to an abrupt
ending after the discussion. | maintain my commefie executive summary
that the links between this report and the otheonts are not clear. | do wonder if
these reports could not have been more concisetpited into one uber-report

(a lot of material is repetitive).”

The introduction provides a broad scientific anchagement context to support the purpose of
the report. We have added a conclusion to thertefithe links between this report and the
other reports are implied in the preface to akéhreports — specifically, that the purpose of all
three reports is to provide scientific informatiothe CVPIA Program to assist in developing
recommendations for instream flow needs for anadueniish in the Yuba River. Each report,
plus appendices, is voluminous and intended tadsbarts own.



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

Comment 6: Unlike the reviews in the other reports, | haveonablems with the figures
presented in this report. | particularly like figgr5-12 and appreciate the tables of the raw
calculations in the appendix.

Response: No response required.
Miscellaneous comments:

Comment 7: Of all the reports, this is the one that | thinkikcbbe turned into an interesting
journal article. It would require a little cleafecus up front on the scientific question, but
strikes me as a more novel contribution. Howevethe context of these collective Yuba
reports, | still think this could be stripped dotanits basics and act as its own chapter (and just
reference earlier chapters on the repetitive aspganhodel development) in a larger report.

Response: We will take the commenter’s advice into consadien if we decide to turn the
report into a journal article. We do not feel thatould be practical to physically combine all
three Yuba River reports, given how voluminous eafdie three reports is.

REVIEWER #3

Study Design Is the study design sound?

Comment 1. Not entirely. The authors attempt to model theatff@®f flow reductions of certain
magnitudes on 1) the potential to harm either iatinly or intragravel rearing embryos/alevins,
and 2) the potential to harm post-emergent reguwenile salmonids by stranding and/or
entrapment. The authors make some assumptions &reckery conservative. For example, they
assume that spawning habitat is dewatered if th@tohe redd tailspill is exposed as well as
some metrics related to the difference of the ejath and tailspill depth, and finally velocities
measured at redds. They do not provide enoughnrg#tion regarding the time periods of data
collection that are relevant here. More informat®nequired to assess whether the assumptions
made by the authors are justified. As the authemsnsarily discuss near the end of the report,
salmonid embryos and alevins can withstand somederdewatering. They also selected the
shallowest egg pocket depths from the Chapman €&%86) work to try to support their use of
the top of the tailspill as the appropriate benatki@ar assessing impact. Chapman et al. (1986)
found that most egg pockets of fall Chinook salmemne actually 1 foot below the undisturbed
river bed, which is much deeper than the 0.3 teetd authors site as the minimum reported in
Chapman et al. The authors should rethink ther@itbey used for assuming negative impact
based on the work in the published literature. Ahoe of tying the developmental stage (using
degree days after fertilization) to the flow fluations would be more defensible, as it has been
clearly shown that pre-hatch salmonid embryos cdimstand dewatering for extended periods
and that post-hatch embryos are more susceptild®lidhael et al. (2005) capped Chinook



salmon redds in areas that were dewatered (thimtiten of dewatering was that the WSEL
was lower than the surface of the substrate atetthé location) after hatching survived to
emergence at fairly high levels (16.9-66.6%, me&92%).

Response: We agree that the assumptions are conservdtnermation on the time periods of
data collection are given in U.S. Fish and Wildiervice (2010). We have added additional
information to the discussion that can be useds$ess whether the assumptions are justified.
Specifically, Devries (1997) in a literature reviéaund considerable variation in estimates of
egg burial depths, ranging from 0 to 0.80 m. Gitrenuncertainty as to the location of the egg
pockets within the redd, we believe that expos@ite@tailspill is a reasonable conservative
estimate of reduced survival. Given that our gsialis based on flow fluctuations with a
temporal time scale of one month, it does not aptied consideration of the developmental
stage would change our analysis. McMichael g28I05) found a survival rate averaging 29.2%
from eggs to fry for redds which were dewatered@df the time during the posthatch
intragravel rearing period. In contrast, since @envatering analysis is based on flow variations
with a temporal scale of one month, and thus devmateluring 100% of the time during the
posthatch intragravel period, we would expect nwisal of eggs and pre-emergent alevins for
our redd dewatering estimates.

Comment 2: Further, the authors assumed that areas of theoguehat were isolated from the
main channel were ‘stranded’. They did not provadequate study area description to educate
the reader about the flow operations in these geetions. | am unclear on whether there are
large daily elevation changes — or whether theyygeally more gradual seasonal changes. In
situations where there are large daily fluctuati@mg., the Hanford Reach of the Columbia
River) due to load-following operations at hydradte dams, these isolated areas (which are
really ‘fish isolations’ — not stranding locatioresjen according to these authors’ definitions on
page 1). If there are daily flow fluctuations tih@y reconnect these isolated areas there may be
no detrimental effects to rearing juvenile salmear(el.g., reduced growth or survival). There

may even be positive consequences in larger enagaismvhere water temperatures and food
resources are more favorable for growth in theyesgdson and the juvenile salmonids may have
refuge from piscivorous predators. Finally, thodlgély do not clearly state this, it appears as if
the authors assumed that juvenile salmonids waferomly distributed throughout all habitats —
so that 2000 ftisolated in one area would have the same impattessame area isolated in
another location. In other words, the simple asdionp-that fish that are isolated from the main
channel should be considered a uniformly distridutegative impact — is not well founded.

Response: As mentioned in the introduction, the report feesion flow variations with a
temporal scale of one month. This focus was basdtie lack of large daily elevation changes
in the Yuba River, but instead the presence of gomdual seasonal changes. Since we are
focusing on more gradual seasonal variations,rgasonable to expect overall negative
consequences for juveniles that are trapped iatsdlareas because a one month period of
isolation would likely be sufficient to result indreased mortality from elevated water
temperatures or avian predation. This study madassumptions about the distribution of
juvenile salmonids among different habitats. Wendbhave any data on how juvenile salmonid



distribution varies through all stranding areasl Hus were left with an area-based metric for
juvenile stranding, rather than a fish-based méiec, number of fish stranded with a given drop
in flow).

Methods Are the methods technically sound?

Comment 3. Apart from the comments above regarding the assongpthe authors made
(which relate directly to methods), | have a fewwrencomments. The discussion of the relative
strengths and weaknesses of River2D and PHABSIMh sekitle defensive and would probably
best be moved to the discussion section. The metbection should be limited to what was
done.

Response: We have deleted the discussion of the relatiengths and weaknesses of River2D
and PHABSIM.

Comment 4. A typical hydrograph in the study area descriptauld help the reader who is
not familiar with the flow operations in the Yuba/Br. Case in point, | do not know whether
there are daily flow fluctuations that may havduahced the collection of the habitat suitability
data that were used to predict habitat loss or Wieapotential is for reconnecting entrapped
areas before water temperatures became lethal, etc...

Response: A description of the hydrology of the Yuba Riverteighed, including displaying
recent hydrographs, will likely be developed ad pathe relicensing of the Yuba River
hydropower project. U.S. Fish and Wildlife Serv(i2@10) presents flow data prior to and
during the collection of the habitat suitabilitytaahat were used to predict habitat loss — this
flow data does not show daily flow fluctuationsn& the report focuses on flow variations with
a temporal scale of one month, there is little pto&d for reconnecting entrapped areas before
water temperatures or other habitat conditions) siscdessication or avian predation, result in
juvenile mortality.

Comment 5: Was the drainage rate of entrapped areas measuasduomed to be uniform
throughout? Or, alternatively, the authors may hessimed that any water that was isolated
from the main channel for any period of time shdutdconsidered detrimental to salmonid
productivity? The authors might consider a moredhgh approach to estimating production
impacts related to flow fluctuations that take iattwount recent published information, fish
distribution and developmental stage data, andjthiike predation susceptibility or
increased/decreased growth.

Response: Drainage rates of entrapped areas were not mexzhand no assumption were made
about the variation of drainage rates within omtssn study sites. Since the report focuses on
flow variations with a temporal scale of one montie, assumed that any water that was isolated
from the main channel for a month should be comsttldetrimental to salmonid productivity.
Our goal was to establish the presence of flowstiokls; therefore, estimating production
impacts would not have affected the conclusiontefeport.



Comment 6: The ‘stranding’ flow should be at the bed elevatioot 0.1 feet above. That is

over an inch deep and these early rearing fishpasls through and even use these habitats, even
if HSI data do not include those values. Thesedighunlikely to remain in these shallow areas

if a person is standing or snorkeling nearby.

Response: We have no data that suggest that early reaishgafill pass through areas with
depths of less than 0.2 feet. Our observationsdisturbed fish indicate that anadromous
salmonid fry do not rear in areas with depths teas 0.2 feet. Our assumption is that when the
depth at the stranding point drops below 0.2 faey,fish present in the stranding area will move
farther into the stranding area where depths agatgr than at the stranding point. As a result,
we assume that fish will not volitionally leaveastding areas when the depth at the stranding
point drops below 0.2 feet.

Comment 7. Regarding the ‘tailspill’ exposed criteria — aneé tinsufficient intragravel flow’ —
these criteria need to be updated to take advawofggedlished literature regarding the relative
vulnerability of the different developmental stagésncubating embryos to alevins. A more
comprehensive criteria might use something like Bssceptibility to dewatering before 500
degree days and more susceptibility for dewatestoayrring after 500 dd. Also, see comments
above regarding my disagreement with the authagsaf the top of the tailspill as the
benchmark. | believe that undisturbed substratacadit to the redd or even 30 cm below
undisturbed substrate may be more biologicallyvaté and supported by the literature if they
are assigning binary fates to these redds.

Response: Given that our analysis is based on flow fluctiagi with a temporal time scale of
one month, it does not appear that consideratidgheoflevelopmental stage would change our
analysis. McMichael et al. (2005) found a survirak averaging 29.2% from eggs to fry for
redds which were dewatered 3.1% of the time dutegoosthatch intragravel rearing period. In
contrast, since our dewatering analysis is basdtbanvariations with a temporal scale of one
month, and thus dewatering during 100% of the tlmeng the posthatch intragravel period, we
would expect no survival of eggs and pre-emergkvires for our redd dewatering estimates.
Devries (1997) in a literature review found consaiide variation in estimates of egg burial
depths, ranging from 0 to 0.80 m. Given the umety as to the location of the egg pockets
within the redd, we have used the exposure ofdahspill as a conservative estimate of reduced
survival.

Data. Is the data adequate?

Comment 9: See comments above. For the most part the modelgtgods seem appropriate,
though I do not have expertise in the applicatibthe models. Figures 5 and 6 captions indicate
they are presenting stranding of salmonids datawiméact they are presenting estimates of the
area they predict (based on the model output) wbelgolated from the main channel. The
caption should be reworded to reduce the chanoasiéading readers. Similarly, Figures 7-12
should say predictedewatering of redds. Similarly, Table 9 should gagdicted’.
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Response: See responses to comments above. We have neadegbested changes to the
figure and table captions.

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

Comment 10: The interpretations and conclusions are what | @aohsider to be pretty far out
on the ‘worst case’ end due to problems with thaiagtion of the study design described above.
| think the author’s discussion of their selectofdnabitat suitability criteria was weak. It appear
they selectively picked values from the literattivat would lead to the greatest estimate of
impact. The last sentence of the concluding papdgrdlustrates a very simple understanding of
the variables that may influence redd site seladgticsalmonids. The published literature should
be reviewed and considered prior to making statésrrch as this.

Response: As discussed above, the application of the stedbygn considers uncertainties in
egg burial depths and focuses on flow fluctuatiith a temporal scale of one month. We have
expanded the discussion to include additional natEom the literature regarding the habitat
suitability criteria that were selected. We areuasing that the commenter is referring to the
following sentence:

“We do not consider this to be likely in the Yuba@ - if there had been
conditions where downwelling currents had providatficient intragravel
velocities at low mean water column velocities,wald have expected to find
salmon and steelhead constructing redds in sugat®ins.”

We acknowledge that there is a very complex retatigp between environmental variables and
salmonid redd site selection. However, we fed th@ above sentence is a logical conclusion.
Given the complexities of the relationships betweman column and intragravel velocities, we
do not know of any other method of selecting a m@damn velocity criteria to use for the redd
dewatering analysis.

Presentation. Is the presentation clear?

Comment 11: The presentation would benefit from a more welleleped description of the
study area, including current flow fluctuation exaes and any existing constraints on flow
operations.

Response: A description of current flow fluctuation examgland any existing constraints on
flow operations will likely be developed as partlo¢ relicensing of the Yuba River
hydroelectric project.

Figures and tables. Are the figures and tables clear, complete ardjadte?

Comment 12: See comments above regarding captions in figurégadnies.
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Response: We changed the captions in the figures and tadetescribed in the above response
to comments.

Miscellaneous comments:

Comment 13: | think the intent of the authors and the fundiggrcies is very good. | see room
for improvement in the study design, criteria used] interpretation of the results.

Response: See responses to comments above regarding stseyng criteria used and
interpretation of results.

REVIEWER #4

Overall Review Comments:

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

Response: No response needed.

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

Response: No response needed.

Comment 3. With the exception of the Executive Summary (2¢, teports were very difficult

to read; not because of their length or technioatent, but because they are poorly organized.
The reports provide a very inadequate introducsiod 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 linkidied between study objectives and some need
for the study; and subsequently, no understanditngw the results are to be used, or what their
relevance is.

Response: We have patterned the organization of our repdtes 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.
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Comment 4: The poor organization of the report contents cagmbeyond the introduction
section. Throughout the reports, too much desajiven 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 wiitdssion; 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
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 pesrews of previous reports. We have
added additional details in response to this p@é@ew. Study area/site descriptions are given
where needed to provide information for specifictipms of the report. We disagree that
methods are combined with results and that reatdt€ombined with discussion. In this regard,
we note that a peer reviewer from the first peeiesg of this draft stated “All information
presented, including data, in the methods sechiahi$ actually a result should be extracted and
discussed in the Results section.” As a resulthawee moved all data to the results section. We
feel that it is important for the discussion sectio address the reasons for model errors as well
as discussion and interpretation of results. W lzalded a conclusion section to this report.
We disagree that the report is disjointed; instéae format of the report follows as closely as
possible to that of peer-reviewed journal articlés. noted above, we disagree that the detailed
information is presented in a disorganized maniée have added details in response to the
peer review of this report.

Study Design Is the study design sound?

Comment 5. The study designs seem to be incomplete, as for €ady 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 conduchiegstudies. 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 need for an instream flow study is given i pineface of the report.

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 Cenialey 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 prioritptb restore anadromous fish populations in
the Yuba River) are intended to relate to the dbjemf developing flow fluctuation/redd-
dewatering and juvenile stranding models, since flactuation/redd-dewatering and juvenile
stranding models provide critical information teeus determining the magnitude of improved
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flows for all life history stages of Chinook salmand steelhead. The study objective of
producing flow fluctuation/redd-dewatering and joite stranding models is based on standard
methods used to identify instream flow requirements

Comment 6: The focus on spawning and rearing habitat in tisasdies 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.

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 determinetidr doubling the amount of spawning
habitat would double the populations of anadronsausionids. The preface is intended to
provide a coherent explanation that justifies theug of the study on flow-habitat relationships.
Specifically, as noted in the preface, the reasormdnducting the instream flow study is to
provide scientific information to assist in devatgpinstream flow needs for anadromous fish,
as required by Section 3406(b)(1)(B) of the Centtaley Project Improvement Act.

Objectives Are the objectives clear?

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

Response: As noted in the preface, the reason for condgdtie 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.

Methods Are the methods technically sound?

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

Response: We would characterize the hydraulic modeling resntit as unreliable, but rather as
having a level of uncertainty due to factors suglsampling density. The topographic point
densities fall within the range of reported valurepublished studies. For example, LeClerc et
al. (1995) had a point density of 0.25 to 2 poit§/nf, while Jacobson and Galat (2006) had a
point density of 6 points/100m This study was one of our earlier River2D stadiad we have
been using higher point densities in more recetiss to try and improve the hydraulic

14



predictions of our River2D models. We have beda &buse higher point densities in our more
recent studies because our new equipment (rolmiitgtation and survey-grade RTK GPS)

have enabled us to collect higher point densitiestiie order of 40 points/100%within our

time constraints for data collection. For thisagpwe do not have any information on the
accuracy of the elevation data, relative to thecherarks and the survey data themselves. Issues
regarding correlations between measured and sietuiadlocities and high Froude numbers are
not relevant to the flow-fluctuation study.

Comment 9: The hydraulic modeling efforts in these studiespmnarily 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 thadrdaylic 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 possilés gionstraints 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?, while Jacobson and Galat (2006) had a point ten6b points/100 rh Accordingly, our
computational mesh and topography resolution weigase as possible to the spatial scale and
resolution at which the hydraulic predictions aegnlg applied. We acknowledge that the
density of riverbed elevation data, and subseqguesh resolution will contribute to errors in
modeling local hydraulics at the scales of interest would characterize this as increasing the
uncertainty in the resulting flow fluctuation/redéwatering and juvenile stranding relationships.
A constant friction coefficient was not applied @s the model domain — in fact, we applied a
roughness that varied spatially based on substizgeand cover. Comments regarding
comparisons of measured and predicted velocitiesairrelevant to the flow-fluctuation study.

Comment 10: Where hydraulic models are applied to predict tiié& Bows 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 maticeegeen modeled and predicted WSEL at the
upstream and downstream boundaries of the models.

Response: We did not use a constant roughness coefficiehe model also produced suitable

results at the scale of individual redds, givenlittinétations on model mesh and resolution
discussed above.

15



Comment 11: Because the hydraulic modeling in these studies fsindamental 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 notidgasent.

Response: Best modeling practices, in terms of quantifiakééirdtions of how the model
performs, are model-specific. We examined the-pexaewed 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 perforfsuggesting that such level of detail is beyorad th
normally given in the peer-reviewed literature. cAalingly, our only choice is to rely on non-
peer-reviewed citations for the definitions (U.&Hand Wildlife Service 1994).

Data - Is the data adequate?

Comment 12: Based on review of the hydraulic modeling outpiitseems like the underlying
riverbed elevation data was inadequate (too loa wfeasurement density for the rivers studied;
unknown survey errors) for accurately charactegzive study sites. In addition, data were not
presented, or not available, for comparisons ofsues vs. modeled WSEL along the channel
centerline (longitudinally) and comparisons of mead vs. modeled velocity vectors
(magnitude and direction) along a cross-sectiogisgwhere 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 densitypmiiits/100 M. This study was one of our
earlier River2D studies and we have been usingenighbint 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 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 collectioRor this report, we do not have
any information on the accuracy of the survey datée did not collect measurements of WSELs
along the channel centerline (longitudinally) oraserements of velocity vectors (magnitude
and direction) along a cross-section or elsewhetkee model domains. Accordingly, we are
unable to present comparisons of these parametsmitilated values. We agree that errors
from the hydraulic modeling then propagate throtighremainder of the study components that
rely on the modeling results (e.g., biological fieation, HSI, WUA); however, the effects of
these errors on the modeling results are likelyimmah  Specifically, the overall flow
fluctuation/redd dewatering relationship is drivignthe change in the distribution of depths and

! The only exception to this was Jacobson and G206), who gave one quantifiable definition
(that net outflow was less than 5%). Since we @sBtbre restrictive criteria in the Yuba
spawning and rearing reports (1% net outflow), weermt feel it was appropriate to use
Jacobson and Galat (2006) as a reference.

16



velocities with flow. The distribution of veloo#s would not be affected by over or under-
predicted velocities because over-predicted ve&scivould have the opposite effect on the
distribution of velocities as under-predicted véies.

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

Comment 13: There is an incomplete discussion of the findimggrpretations, and
conclusions. The Discussion sections should beittewrto provide a coherent narrative that
discusses and interprets the results (focusinp@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 §pe Df 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 rationale gired by the methods headings/subheadings)
for methodological issues/flaws/errors that wereoemmtered. Some of the hydraulic modeling
interpretations and conclusions are inaccurataarmplete — see comments above and in the
individual reports.

Response: The discussion addresses the resulting redd deagnd juvenile stranding
estimates and associated methodological issueste Fias not been any work of others on the
Yuba River related to modeling redd dewatering janénile stranding rates associated with
flow fluctuations. We feel that it is importantrfthe discussion section to address the reasons
for model errors as well as discussion and intéapion of results. See responses above and
below for additional discussion of the interpreiatof model results.

Presentation. Is the presentation clear?
Comment 14: As stated in the overall comments, the repadgificult 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.

Response: We intended the format of the report to follow &ssely as possible to that of peer-
reviewed journal articles.

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

Comment 15: The figures and tables are clear and adequate m&jps in the appendices
would benefit from including scale bars.

Response: The appendices of the flow fluctuations reporndbinclude any maps.

17



SPECIFIC COMMENTS
INTRODUCTION
Hal Beecher

Comment 1. The premise of the study is clearly presentedenititroduction. Mark Hunter’s
(1992) review of salmonid stranding in relatiomatural and regulated flow fluctuation in
Washington is worth reviewing and citing. Thresuasptions are presented (page 2) for
stranding of juvenile salmonids, fry, or eggs. Tin& assumption is generally reasonable, but it
might be helpful to clarify that the stranding posa connection point for a bay or pool, not just
anywhere in the pool, although in the Methods ihidear. The second assumption (and perhaps
the first) would benefit from a diagram to show whemeasurements are taken.

Response: We have reviewed and added a citation to Hud@9%) in the introduction of the
report. We have added a clarification of the lmrabf the stranding point. We were unable to
develop a diagram that improved the understanditiggomeasurement locations.

Comment 2: The third assumption became confusing: “there wbeldhsufficient intragravel
flow through the redd if the mean water column e#joat the redd dewatering flow was less
than the lowest velocity at which we found a fallkrand spring-run Chinook salmon and
steelhead/rainbow trout redd in the Yuba Riverf'tlfe dewatering flow, velocity at the redd
should be 0, otherwise it would not be dewaterEldere is diffusion potential even at a velocity
of 0. In a recent paper, Miller et al. (2008) akdred some of the limiting factors for salmonid
incubation related to dissolved oxygen and flowdj¢eating buffering from hypoxia. If fry have
water into which they can emerge (disregarding smaperted ability for them to move laterally
through gravel to reach water where they can enettye depth and velocity can be quite low.
If flow drops to the level of the redd surface,rthises to a level that is sufficient for emergence
at the appropriate time, is there a reduction oérggence? This question is addressed in the
Discussion, and the divergence of the literatuielesgitimate basis for the protective criteriat bu
it might have been at least summarized in the ¢hiction so that the reader would realize the
literature was being considered.

Response: We are using a more expansive definition of deviag than just drying of the
tailspill. Instead, dewatering refers to increaseattality of eggs or pre-emergent fry due to
decreases in flow. Thus, dewatering could occtiréftailspill is still inundated but mean
column velocities drop to the point where there ddae increased mortality due to insufficient
intragravel velocities. We have added a citatmMtller et al. (2008) to the discussion. With
regards to this report, we found that the mostweeieaspect of Miller et al. (2008) was the
finding of reduced growth rates of rainbow troudttivere exposed to hypoxic conditions
associated with low intragravel flow rates. Ifridés pre-emergent mortality due to dewatering,
we would expect that there would be a reductioerérgence after flows increase, given that
we are looking at the effects of flow fluctuatiomgh a temporal scale of one month. We
considered adding a summary of the literature énittroduction, but felt that such a summary
was most useful in the discussion after the resaltsbeen reported.
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REVIEWER #1

Objectives - Are the objectives clear?

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

Response: We have changed the text of the report to statethleagoal of the study was to
model the effects of flow fluctuations on Chino@ktrson and steelhead/rainbow trout redd
dewatering and juvenile entrapment stranding invthlea River between Englebright Dam and
the Feather River within, to the extent feasildte, levels of accuracy specified in the methods
section. The above measureable component of thldgimtended to provide accountability for
the level of uncertainty in the flow-habitat retatships. The action should not be viewed in
terms of success or failure, but rather in termtheflevel of uncertainty of the action. A flow-
fluctuation/redd dewatering or juvenile strandietationship with a high level of uncertainty
would not be a failure, in terms of making it unbiga but rather should be viewed within the
context of needing to make decisions about flowneg with imperfect data. The action also
needs to be evaluated within the context of altereaources of information that could be used
to make decisions about flow regimes — if the achas less uncertainty than other sources of
information, it would be appropriate to use thatacto make decisions about flow regimes.

REVIEWER #2

Objectives - Are the objectives clear?

Comment 1. As with the other reports, these are clearly laitlio Table 1.
Response: No response needed.

REVIEWER #3

Objectives - Are the objectives clear?

Comment 1. The objectives are clearly stated in Table 1. Hewvew the concluding
paragraphs the authors paraphrase the study olgieatito one: “This study supported and
achieved the objective of modeling the effectdaivffluctuations on Chinook salmon and
steelhead/rainbow trout redd dewatering and jueesmitrapment stranding in the Yuba River
between Englebright Dam and the Feather River.p@&sphrased here, | think this is a bit of an
overstatement. | think it may be more appropriatelyorded to read, “This study supported and
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achieved the objective of modeling the effectd@ivfdecreases on Chinook salmon and
steelhead/rainbow trout spawning habitat and mamirpatential juvenile entrapment in the
Yuba River between Englebright Dam and the Fed®nasr.”

Response: We have made the suggested change.

REVIEWER #4

Comment 1. This introductory paragraph does not provide ardlgeo. and background for
the study described in the report. For examplesre/in the world did this study take
place?...what is the relationship between the @il declines and the need for this
study?...why the Yuba River, and where is the YRRher?...etc. This paragraph should be
rewritten.

Response: We have added information to the introductoryagaaph identifying the location of
the study and the Yuba River. We also have addfednation about anadromous fish
population declines and the need for this stuaijorimation on why the Yuba River was
selected for a study was added to the subsequenpam@graph.

Comment 2. ' Why model the effects of flow fluctuations? Thesddor this objective has not
been established in this introduction.

Response: The link with the need for modeling the effectdlotv fluctuations is given in the
preface of the report. Specifically, as notedhim preface, the reason for conducting the
instream flow study is to provide scientific infoation to assist in developing instream flow
needs for anadromous fish, as required by Sec66(®)(1)(B) of the Central Valley Project
Improvement Act.

Comment 3: This paragraph belongs in the Methods section. aBsemptions should be
placed at the end of the Methods section, afteahalimethods, study sites, etc. have been
described.

Response: We feel that it is important to present this mateprior to the details on the methods
to establish the context of the methods relatiihéoassumptions 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 4. A "Study Area" section should precede the Methaatsien -- as is, the report
provides the reader with a very poor understandinghere this study occurred -- the later
narrative of segments and reaches could be platedhe new "Study Area" section.

Response: Information on the study area is presented irfiteeparagraph of the introduction.

The material added to the first paragraph of th@duction provides the reader with an adequate
understanding of where this study occurred. Tiot@eonStudy Ste Selection, which we
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believe to be what the commenter is referring garding the narrative of segments and reaches,
most properly belongs in the Methods section, sihdescribes the methods that were used to
delineate the study segments.

METHODS
Hal Beecher
Comment 1. The rationale for using River2D over PHABSIM isallky presented.

Response: The material in question was deleted in resptmsecomment by one of the other
peer reviewers.

Comment 2: Although there are a number of references in thiettethe Narrows, this location
is not shown in Figure 1.

Response: We felt that it would be too confusing to show tharrows in Figure 1and instead
added information to the text on where it is lodatglative to Englebright Reservoir, which is
shown in Figure 1.

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 deleted all but the first three sentencesclwhie feel are necessary to explain
the process of 2D modeling.

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: We deleted the justification portion of the paega in question.
STUDY SITE SELECTION

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.
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Response: This narrative most properly belongs in the Methselstion, since it describes the
methods that were used to delineate the study sggm&/e added material to the first
paragraph of the introduction to provide the readén a thorough description of the study site
and environment.

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

Response: A description of the historic and contemporargiojogy of the Yuba River
watershed will likely be developed as part of thlecensing of the Yuba River hydroelectric
project.

HYDRAULIC AND STRUCTURAL DATA COLLECTION
Hal Beecher

Comment 1. UnderHydraulic and Structural Data Collection on page 6, the description of
SZF determination in wadable channels should in€itteat the deepest point was measured at
the shallowest cross-section.

Response: We did not make this change because we meadweatbepest point at the stranding
location, based on the assumption that there wiaa downstream hydraulic control.

Comment 2: The first paragraph on p. 7 (“Flow-flow regressiori) appears to belong in the
section on p. 6 oRlydraulic and Sructural Data Collection.

Response: The section oilydraulic and Sructural Data Collection only contains information

on data collected in the field, for example the sueament of the flows used in the flow-flow
regression. The paragraph referred to by the cartenénstead refers to the performance of the
flow-flow regression, which is part of the hydraumnodel construction and calibration.
Accordingly, we have retained the location of tieist.

Comment 3: On page 7, the authors state, “A total of two torfeets of WSELs at widely
spaced flows were used” [for S-Q relationships].ZFSadds an additional point to these
relationships. It would be useful to compare regi@n error statistics for 2-, 3-, and 4-flow
regressions.

Response: The SZF is a parameter used in the log-log regrasrather than a point used to
conduct the log-log regression. Regression etatistics for 2-flow regressions are meaningless
since the use of 2 flows automatically producesaggion errors of zero. Our general approach
is to use as many flows as possible in developiagesdischarge relationships, as long as the
resulting relationships meet the criteria specifrethe methods section. Thus, we do not feel
that it is appropriate to use a 3-flow regressidremwstage measurements are available for four
flows.
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Comment 4. On the top of page 8 the authors describe a rebBoapproach to S-Q where
log-log is nonlinear. In the second paragraplpage 8, Table 7 should be cited for the Feather
River backwater equations. Linking a 2-point regren (2 WSELS) to the Maryville (elsewhere
listed as Marysville) gage S-Q seems to be a reddempproach in a pinch, but it would be
helpful to explain it or illustrate it.

Response: The approach on the top of page 8 is not an agprthat we typically apply for
instream flow studies, but was viewed as suffidieatcurate for the purposes of this study.
Table 7 is in the results section, and thus shoatde cited in the methods section. Explanation
of linking the 2-point regression to the Marysvitlage is given in the results section. We have
corrected the spelling of Marysville at this locatiin the text.

REVIEWER #4

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

Response: For the flow fluctuations report, we do not hawey information on errors associated
with the elevation surveying. The topographic pdi@nsities fall within the range of reported
values in published studies. For example, LeGiead. (1995) had a point density of 0.25 to 2
points/100 M, while Jacobson and Galat (2006) had a point teasb points/100 m This

study was one of our earlier River2D studies andhawge been using higher point densities in
more recent studies to try and improve the hydcauiedictions of our River2D models. We
have been able to use higher point densities inmmre recent studies because our new
equipment (robotic total station and survey-grad&REPS) have enabled us to collect higher
point densities (on the order of 40 points/109 within our time constraints for data collection.
Inaccuracies in hydraulic model results would kkebt propagate through the habitat modeling
steps and into estimates of WUA (used in the rexldagliering computations). Specifically, the
overall flow fluctuation-redd dewatering relatiofsis driven by the change in the distribution
of depths and velocities with flow. The distrilmrtiof velocities would not be affected by over
or under-predicted velocities because over-prediegtocities would have the opposite effect on
the distribution of velocities as under-predictedoeities.

Comment 2. See comments in the review of the report referdiere as USFWS (2008) -- all
of the review comments also pertain to this report.
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Response: Responses to the review comments of the Yubargpgweport, which we believe is
what the commenter is referring to as USFWS(2088paven in Appendix B of the document
“Response to Comments: Flow-habitat relationsfopspring and fall-run Chinook salmon and
steelhead/rainbow trout spawning in the Yuba Rierd thus are not repeated here.

HYDRAULIC MODEL CONSTRUCTION AND CALIBRATION

REVIEWER #4

Comment 1. See comments in the review of USFWS (2008), asfahose comments pertain
to this report as well.

Response: Responses to the review comments of the Yuba spgweport, which we believe is
what the commenter is referring to as USFWS(2088paven in Appendix B of the document
“Response to Comments: Flow-habitat relationsfopspring and fall-run Chinook salmon and
steelhead/rainbow trout spawning in the Yuba Rierd thus are not repeated here.

HABITAT SUITABILITY CRITERIA (HSC) DEVELOPMENT
Hal Beecher

Comment 1. Itis unclear what suitability criteria are beinged for depth and velocity for
“regular spawning” (i.e., without the eliminatioorflack of incubation/dewatering). Later Table
8 shows that indeed binary spawning criteria asglusy confusion at this point would have
been alleviated by having all HSC Development toget

Response: The suitability criteria used for depth and vélpéor spawning habitat are given in
U.S. Fish and Wildlife Service (2010). The critein Table 8 are not spawning criteria, but
instead are the criteria used for the redd dewagexnalysis. Having all HSC development
together would have required combining all thred& River reports. We do not feel that it
would be practical to combine all three Yuba Riregorts into one report, given how
voluminous each of the three reports is.

Comment 2: The standard for velocity may not be realisticstéfelhead (or others) spawn on
declining hydrograph, later incubation will expege reduced velocities. It would be

worthwhile to consider some type of emergence siagpaind relate survival to emergence to
incubation velocities. In reality, this is probglal cumulative effect with duration and
temperature as well as time during incubation aith§y factors, so a simpler index should be
used, and conservatively this would be velocity eitme shortly before emergence unless a more
sensitive index could be found. See also Milleasle{2008).

Response: We are not aware of whether steelhead spawndeclaning hydrograph. Even if
steelhead do spawn on a declining hydrograph, twrkl be egg and pre-emergent fry
mortality associated with reduced velocities. Egeace sampling to relate incubation velocities
to pre-emergence survival would be helpful to mareurately define the velocity criterion, but
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is outside of the scope of this study. In the absef any other information, we feel that the
velocity criterion we used is the simplest possibtex. The velocity at a time shortly before
emergence could underestimate the effects of floetdations if declining flows during
incubation resulted in pre-emergent mortality agged with insufficient intragravel velocities.
We have added a citation to Miller et al. (2008)ha discussion.

HABITAT SIMULATION

REVIEWER #3

Comment 1. The equation at the top of page 9 should probably bOO.
Response: We have made the suggested change.

REVIEWER #4

Comment 1. See review comments on the USFWS (2008) reporte tisesignificant
uncertainty in the accuracy of the 2d model préalst, especially on a node-by-node basis.

Response: Responses to the review comments of the Yuba spawaport, which we believe is
what the commenter is referring to as USFWS(2068paven in Appendix B of the document

“Response to Comments: Flow-habitat relationsfopspring and fall-run Chinook salmon and
steelhead/rainbow trout spawning in the Yuba Riwerd thus are not repeated here.

RESULTS
Hal Beecher
Comment 1. On the first full paragraph on page 12 “standingdud be “stranding.”
Response: We have corrected this error.
Comment 2. Consider combining Tables 5 and 6 into Table 5akand

Response: Since the material in Table 6 is based on dabmih Tables 4 and 5, we felt it made
the most sense to retain Tables 5 and 6 as sepainéts.

STUDY SITE SELECTION

REVIEWER #4

Comment 1. These are methods not results; from this pointutingpage 12.
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Response: We have patterned the format of our reports @sety as possible to that of peer-
reviewed journal articles. The material in questi@presents the results of the relevant study
tasks §udy Ste Selection throughHydraulic Model Construction and Calibration). We also

note that we previously included all of this infation in the methods section and a peer
reviewer from the first peer review of the Yubawpang report recommended moving this
material to the Results section. Specifically, pleer reviewer stated “All information presented,
including data, in the methods section that isaltta result should be extracted and discussed
in the Results section.” As a result, we haveeqiaall data in the results section for the Yuba
flow fluctuations report as well.

HABITAT SUITABILITY CRITERIA (HSC) DEVELOPMENT
Hal Beecher

Comment 1. ltis interesting that the difference between rdddth and tail spill is less for
steelhead than for salmon. It would be interestiingssess how much of that difference is
attributable to difference in fish size and how imt@ spawn timing in relation to hydrology —
do steelhead spawn on a declining hydrograph irythe?

Response: We do not know of any data that could be usetktermine how much of the
difference in redd depth and tail spill for ste@ltierersus salmon is due to fish size versus spawn
timing in relation to hydrology. We do not knowstieelhead spawn on a declining hydrograph

in the Yuba — presumably the early portion of $teatl spawning prior to snowmelt would not

be on a declining hydrograph.

Comment 2. As discussed under METHODS, the assumption abdatiyg may not be
appropriate for steelhead if not always measuredlgtbefore emergence. A discussion of
spawn timing in relation to the hydrograph wouldvieey informative. What are projections for
climate change as far as temperature and timirsgifg runoff?

Response: The velocity at a time shortly before emergermdd underestimate the effects of
flow fluctuations if declining flows during inculiah resulted in pre-emergent mortality
associated with insufficient intragravel velocitie&/e added a table on spawning timing. A
description of the historic and contemporary hyolggl of the Yuba River watershed, including
displaying both recent hydrographs and pre-praececonstructed natural hydrographs, will
likely be developed as part of the relicensinghef Yuba River hydroelectric project. Although
data have been developed by the U.S. Geologicak$un projections for climate change as far
as temperature and timing of spring runoff, weraseaware of what these projections are.

Comment 3. In Figures 2-4, perhaps a more realistic criterimuld be a redd depth-tailspill
value that is lower than 50% or 90% of observatiolsghere reason to believe that higher
standard is needed for being protective? If sd,that seems reasonable, it should be explicitly
stated that the standard is conservative.

26



Response: Figures 2-4 are scatterplots showing the entgtiblution of redd depth versus redd
depth — tailspill depth data. The criterion tha wsed was the average value, which should be
similar to the median value (i.e. the value thdbvger than 50% of the observations). Thus it
does not appear that the standard we used is hagldethere is no need to state that the standard
IS conservative.

REVIEWER #4

Comment 1. In this application the p values are meaninglesd,the correlations show a poor
relationship; moreover, these relationships aresetd in the analysis, so why include them.

Response: Correlations are typically evaluated both basethe p values, reflecting statistical
significance, and Rvalues, reflecting the strength of the correlathhile we agree that the p-
values for spring-run Chinook salmon and steeltsbanv a poor relationship, with’Ralues of
0.05 to 0.06, we would consider the relationshipféti-run Chinook salmon, with a’Ralue of
0.74, to be moderately strong. We feel that itngortant to include these relationships to show
the process that we used to develop the depthataiitability criteria.

DISCUSSION

HABITAT SUITABILITY CRITERIA (HSC) DEVELOPMENT

Hal Beecher
Comment 1: Discussion covers some relevant literature, butishalso consider DeVries
(1997). Although DeVries considered scouring, bggal depth likely also minimizes risk from

dewatering. Considering that steelhead eggs aftrbate through declining hydrographs, the
criteria selected for Table 8 should receive maseusion.

Response: We added a citation to DeVries (1997) to theuson. We added additional
discussion related to the criteria in Table 8.

Comment 2: Although Figure 13 illustrates high flows, a sepamgraph on a log scale
(log10Q50%exceedence vs date) would be helpful for timbesod of “typical” flows in the river.

Response: We instead rely on the introduction to definei¢gpflows in the Yuba River (i.e.
flows up to 4,170 cfs).

HABITAT SIMULATION

REVIEWER #4

Comment 1. There is a large amount of uncertainty that theetiod is able to accurately
predict WSEL throughout the modeling domain; angsttaccurately predict stranding area.
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Response: We assume that this comment refers to the 2Bditrg sites that were located in our
spawning and juvenile rearing habitat modelingssisince the stranding areas for the remaining
sites were either measured in the field, or conpiriesIS from water’s edge polygons derived
from aerial photos. For the 22 stranding siteated in our spawning and juvenile rearing
habitat modeling sites, we acknowledge that thezaiacertainties in the WSEL predictions
throughout the modeling domain, and thus poteetiars in the stranding areas. To our
knowledge, the stranding areas that we calculaitha best estimates available.

Comment 2: Relying on just the model inflow and outflow WSHdr tcalibration can be
problematic, as the model will iterate with theseithdary conditions in trying to reach
convergence, and in the process will produce eouseesults 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
USFWS (2008).

Response: The model inflow WSEL is not a boundary conditaifrthe 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. We have decided that it is morerte to calibrate River2D at the highest
simulation flow because the RIVER2D model is maesitive to the bed roughness multiplier
at higher flows, versus lower flows. Also, since wse a uniform bed roughness multiplier for
the entire site, calibration at the upstream treinsieould produce the same result as calibrating
to longitudinal WSEL profiles. We believe thatheit method would have generated Froude
numbers exceeding one at some locations in the Imode

Comment 3: An additional model calibration procedure can idewomparing empirical and
modeled WSEL along a longitudinal centerline of thannel; oftentimes this can help ascertain
model performance within the interior of the modemain.

Response: We are unable to compare empirical and modeled Wa@&hg a longitudinal
centerline of the channel because we did not dodlexpirical WSEL data along the longitudinal
centerline of the channel.

Comment 4: It is highly unlikely that a river such as the Yuban dynamic equilibrium, given
the dam-induced changes in hydrology and sedimegglg and transport. In the absence of any
supporting data, this paragraph should be removed.

Response: Our results on the American River, which has mugatgr 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 substacti@nge in Chinook salmon or steelhead
spawning flow-habitat relationships (US Fish anddiife Service 2000).
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LITERATURE CITED
Hal Beecher
Comment 1. Insert year published (1986) into Chapman et al.
Response: We have made the suggested correction.
APPENDIX B
Hal Beecher

Comment 1. Footnote should explain that elevations are sativel to a benchmark arbitrarily
assigned elevation 100.00 ft (as done in text).

Response: We have made the suggested change.

Comment 2: In the table that includes calculated vs. givecltisge % and difference, it
should be noted that direction of deviation is ¢eait

Response: We have made the suggested change.
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