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TRRP SAB reviewed pre- and full-proposals for additional, key one-time projects in support of the overall Program mission. Of the suite of well thought out pre-proposals, five projects were directed to generate more complete proposal packages. The ranking and benefits of each project were specified in the initial SAB review of the pre-proposals, so will not be repeated here. Instead, we provide high-level comments about the viability of each proposal (identifying any potential red flags, concerns, or risks) and suggestions for improvement. Also, in having the opportunity to review all proposals, the SAB recognizes that potential synergies and interactions between the proposed projects exist that would further benefit the Program beyond the value of the individual research efforts. Specifically, the five projects (SHD-2D, RBM10, NREI, scour/inundation, grain size) all are approaching the issue of evaluating the efficacy of Trinity River functional adjustments. The TRRP is tackling the question of returning biological function to a regulated and re-sized river system, from a research perspective, an implementation perspective, and an evaluation perspective. The question, “what does a functioning riverscape look like?” underlies all five proposals; however, and most importantly, the answer will not be generated by any one project alone as connected functional floodplain systems and their enormous biological importance are due to their dynamics (morphological and forcing components) and heterogeneity (temperature, depth, velocity, biological productivity) across time and space. 

Clearly some of the proposed work explicitly acknowledges the inherent complexity of connected floodplain systems (e.g., timing of scour can regulate benthic macroinvertebrate productivity), but a singular focus on temperature OR channel morphology misses the opportunity to quantify how channel morphology results in temperature heterogeneity. Similarly, expanding a view of habitat quality to include the energetics of growth potential links to temperature, depth, and velocity (DVT), is an expansion of the traditional static, non-productivity based habitat evaluation approach, but alone misses the space-time context of DVT within floodplain morphodynamics and the potential prey availability within a seasonal and disturbance driven phenology. Therefore, it would be valuable to the TRRP for the proposal sponsors to indicate how their currently independent research projects will be integrated to collectively address the questions of how to achieve and demonstrate improved biological function of the Trinity River.



Proposal 2, grain-size mapping 
Recommendation: Request revisions to address the below concerns, then provide start-up funding to produce proof-of-concept results before fully funding. 

Red flags:
1. [bookmark: _Hlk94619595]The cost is high ($184k) for a product that may have large uncertainties associated with visual estimates of grain-size percentiles (D50, D84) conducted by multiple observers. The PIs will use Latulippe et al.’s (2001) approach, which calibrates two techniques for measuring grain size (visual estimates vs. standard pebble counts) across a range of textural facies. Latulippe et al. report a standard error of 15% for estimating D50 and 11% for D84. While the error is seemingly low, there are several potential risks associated with the project that deserve examination (as detailed below). 
a. First, what level of accuracy is needed for the various applications of the grain-size map? For example, some physical parameters such a flow velocity are relatively insensitive to grain-size uncertainty, but other parameters such as bedload transport rate and probability of critical redd scour depend on highly-nonlinear equations that are much more sensitive to grain-size errors (Fig. R1). For the grain-size errors reported by Latulippe et al., prediction errors in velocity are expected to be ≤5%, while prediction errors for bedload transport rate and critical scour probability are about 45% and >200%, respectively (Fig. R1). Consequently, it would be useful for the PIs to specify the requisite level of accuracy (within the context of analyses such as Fig. R1) to guide selection of the most appropriate measurement technique and to assess its subsequent success in terms of observed vs. desired accuracy. 
b. Second, the level of accuracy that can be attained at the study site using the proposed approach is unknown and should be assessed prior to full-scale implementation of the mapping exercise. Accuracy may differ from that reported by Latulippe et al. because the approach is being applied to a different river system, with a different set of observers, and in substantially different circumstances (mainly subaqueous observations while wading and snorkeling). Latulippe et al. calibrated the two measurement techniques (visual estimates vs. standard pebble counts) on dry bars and on submerged areas having very shallow (20-30 cm depth) clear-water flow (Michel Lapointe, pers. comm.). In contrast, the subaqueous environments that will be sampled from the snorkel surveys in the Trinity may have a variety of flow depths, turbidity, light, and refraction that could alter visual estimates compared to what Latulippe et al. encountered. Moreover, the PIs propose to train observers and to develop calibration curves on exposed surfaces only, with uncertain application to subaqueous environments (i.e., unknown error). 
We recommend that the PIs determine the desired level of accuracy and the associated measurement technique and sampling strategy for achieving that goal (1a). If the proposed visual approach is pursued, we further recommend that start-up funding be provided to quantify the level of accuracy that can be achieved with the proposed method, including an assessment of uncertainty in subaqueous environments (1b), before fully funding the project (i.e., gated funding). 

2. [bookmark: _Hlk94617217]Task 1 examines the viability of grain-size analysis from orthophotos using image analysis software. However, it’s unclear if the PIs intend to use the same software that previously failed in the study area (which seems futile) or whether they will try different software (e.g., Purinton and Bookhagen, 2019). Moreover, the software issue could be circumvented by measuring grain-size distributions by hand from the photos. Also, we assume that the PIs are referring to low-elevation photos (taken from a drone or tripod), rather than high-altitude aerial photographs; the latter will only provide broadscale textural analysis (fine vs. coarse sizes), with resolution that is typically not sufficient to identify percentiles and their sizes within textural facies, as needed for this study. Finally, we have the impression that Task 1 is a formality; i.e., included to address prior comments on the pre-proposal, but is designed to fail, so that the PIs can move on to Tasks 2-3 (visual estimates). If so, Task 1 can be abandoned altogether if the PIs simply wish to test the viability of the visual approach.

Additional comments:
3. The data collection (Task 3) describes wading/snorkeling, but presumably exposed surfaces (bars and other dry portions of the channel) also will be mapped?
4. Measuring particle size with a ruler is prone to observer bias (Wohl et al., 1996), much of which can be removed by using a gravelometer. 
5. Consider adding a physical scientist with knowledge of grain-size sampling to the team to broaden the available expertise. 
6. The timeline for data processing and map construction (1 week) and report writing (1-2 days) seems optimistic (too short). 
7. The proposal describes a single-year project, but Table 3 of the budget indicates a multi-year project (2022-2027) with a total cost of $1M. Which is it? 
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Fig. R1: Percent error () in depth-averaged velocity (<u>), bedload transport rate per unit channel width (qb), and probability of critical scour (Pc) for Chinook salmon redds as a function of percent error () in the median grain size (D50) or D84 (that for which 84% of the grains are smaller). Velocity is calculated from the law of the wall (Keulegan, 1938) as , where u* is shear velocity (, where  is total boundary shear stress determined from the depth-slope product ( = ghS, where  is fluid density, 1000 kg/m3, g is gravitational acceleration, h is flow depth, and S is channel slope)),  is von Kármán’s constant (0.408, Long et al., 1993), and z0 is the bed roughness height where the velocity profile approaches zero, approximated as 0.1D84 (Whiting and Dietrich, 1990; Wiberg and Smith, 1991). Bedload transport rate is calculated from the Parker (1990) equation with a refence Shields stress of 0.030. Probability of critical redd scour is determined from Haschenburger’s (1999) equation (as modified by Tonina et al., 2008) for a critical scour depth of 27 cm (the average depth between the top and bottom of Chinook salmon egg pockets measured by Evenson (2001) in the Trinity River). Channel characteristics typical of the Trinity River are assumed: S = 0.002, h = 0.5 (low flow) to 2.5 m (near-bankfull) (HVT et al., 2011), sediment density of 2,650 kg/m3, D50 = 47 mm and D84 = 92 mm (May et al., 2009). Bedload transport rate (qb) and probability of critical redd scour (Pc) are predicted only for high flow because qb and Pc values are negligible at low flow. 
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Proposal 4, scour and inundation
Recommendation: Request revisions to address the below issues, none of which are fatal flaws, then fully fund. 
Comments: 
1. Documenting the effects of scour depends on the occurrence of high-flow events, which may be limited by the 1-year duration of this study (Oct. 2022-June 2023, Table 3) and the odds of a wet year occurring during that time. To circumvent this risk, the PIs propose to simulate high-flow scour and re-setting of substrate conditions by placing new plates in the Hester-Dendy sampler every month. This will provide valuable information (showing the potential recovery and productivity of the benthic community at different times of year following simulated scour events) that can be used for adaptive management of ROD flows. However, it should be recognized that monthly flood scour is not representative of current ROD flows; i.e., the approach provides useful information, but does not address the implied motivation of the study (to document the effects of current flow management).
2. Similar to the above comment, the ability to document the effects of inundation will be limited if a critically-dry water year occurs during the 1-year study period. Again, the PIs propose to circumvent this risk using the monthly addition of new Hester-Dendy plates to simulate newly available habitat due to expanded inundation of channel margins. However, the simulation is unlikely to represent the actual physical conditions (flow depth, velocity, temperature) and benthic response that would occur along channel margins if inundated. If we understand correctly, the PIs are proposing that the new plates will simultaneously simulate response to scour at a given location and inundation of marginal habitat elsewhere in the channel, which seems tenuous. 
3. [bookmark: _Hlk94530476]Objective 3 (extrapolating the scour and inundation results to the entire restoration reach) hinges on sampling characteristic sites that describe the entire spectrum of environments along the river (i.e., all scour and marginal habitat “types” occurring in the river). However, it’s unclear that the four sampling sites are sufficiently representative for that purpose. 

Proposal 5, RBM10 improvements
Recommendation: Request a formal evaluation with the previous model version (1.7.5) be a project deliverable and fully fund. 

The RBM10 model is an important and functioning tool for informing flow management decisions in the Trinity River. The proposed project aims to refine the RBM10 model to: a) account for flows <300 cfs; b) improve accuracy by better including tributary inflows and conditions; and c) incorporate the 2021 water year to improve accuracy under extreme low flow and hot conditions. The SAB agrees that such refinements could provide important improvements to the model’s predictive ability. However, the SAB is unclear how the RBM10 model will predict vertical stratification in pools and whether this model is the correct tool. Further, we’d like to see integration of vertical stratification with the SRH-2D proposal that’s predicting lateral and longitudinal thermal stratification. Finally, we suggest an important component to this project will be comparing predictions obtained from the refined 2.0 RBM10 model with the previous 1.7.5 version. This should be done using standard statistical metrics (e.g., root mean square error) but, more importantly, should also consider metrics from decision theory. That is, what is the expected value of information from the improved model relative to flow management (e.g., volume diverted, dollars), ecosystem production (e.g., fry survival, area of frog habitat) or adult salmon returns. We can always spend money improving a model but management would like to know when a model is good enough. 

Proposal 6, NREI
Recommendation: Request revisions to address the below issues, none of which are fatal flaws, then fully fund. 
Comments: 
1. [bookmark: _Hlk94865491]The analysis is potentially limited by the number of locations where invertebrate drift was sampled. To further explore model sensitivity to this, the PIs might consider running the model at Evans Bar with the drift data from that site vs. using the next closest drift data (i.e., from Junction City, below Sheridan)). 
2. Consider incorporating Proposal 7’s results (validation of 2D temperature model) when assessing model sensitivity to temperature inputs.  
3. It’s unclear why the requested funding has a range of values ($25-40k, p. 4 of the proposal). 
4. The proposal describes a single-year project, but Table 3 of the budget indicates a multi-year project (2022-2027) with a total cost of $151k. How does the request for “year 1” fit into a bigger project, and what is the dependency on the work being funded in the future? 
5. How have spatial estimates of “capacity” been integrated into past TRRP action design? That is, how will an updated approach to capacity estimation be used by the TRRP?
6. Spatially explicit estimation of energetic profitability (e.g., growth potential as g*d^-1*m^-2) ignores social behavior such as territoriality and fish size dependent behavior. How will growth potential be expressed as capacity (fish*m^-2)?

Clearly, physical habitat based evaluations of quantity and quality are shortsighted as they ignore the critical components of energetic profitability (foraging v. maintenance). However, simply increasing the complexity and biological relevance of a habitat descriptor does not overcome the underlying issue – how fish experience stream habitat is not independent of the fish themselves. This inherent non-linearity in the description of fish-habitat relationships must be addressed to generate useful estimates of capacity. The NREI approach is an improvement over a physical attribute HSC as it incorporates the foraging behavior of individuals. But, individuals interact (territoriality, size dependent behavioral hierarchies), and these interactions influence how they distribute themselves over space and time, and hence also contribute to a habitat’s “capacity”. Therefore, to use an NREI-HSC as the basis of a habitat capacity metric, these higher order interactions need to be included.

Previous work has shown NREI based habitat assessments to be useful in driving stream restoration (e.g., Wall et al., 2016), but to predict population impacts of restoration, spatially explicit estimates of growth potential had to include territories to account for a population of fish integrating over their energetic-scape (McHugh et al., 2017). The proposed work does not mention how growth potential estimates will be evaluated relative to fish growth or distribution information. Additionally, Proposal 4, “scour and inundation”, argues that benthic macroinvertebrate phenology is critically disrupted in the Trinity River; if so, how will the findings of this project interact to further evaluate the trophic basis for management and design work in the TRRP? Can standardized species/size suitability relationships (e.g., from BioenergeticHSC) be used in such a system without independently verifying the fundamental state of juvenile salmonid bioenergetics in the restoration reach of the Trinity River (e.g., start with just fitting a simple bioenergetics model (e.g., WIBioE) to growth data to confirm source of trophic limitations)?
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Proposal 7, 2D temperature modeling
Recommendation: Request proponents undertake initial modelling to inform field program and fully fund.

The SRH-2D proposal identifies the importance of channel complexity to providing a diversity of thermal conditions needed for ecosystem function. The SAB agrees this may be important and a validated SRH-2D model could inform design of rehabilitation channels to ensure this thermal complexity. We do have two areas the research team should consider related to their field component. First, how will the spatial array of remote temperature loggers be determined and will you know it is of sufficient density to capture lateral and longitudinal (2D) thermal diversity? Second, consideration should be given to the flow and weather conditions during each of the 7 day periods that would be needed to see 2D thermal complexity. For example, a low flow combined with cold weather might not be expected to produce much 2D diversity. Field conditions needed to produce 2D thermal diversity could be initially explored using the SRH-2D model (this might also be used for model validation). The SAB also recommends the statement “modeled temperature distributions are reliable enough to inform rehabilitation project design” will need careful consideration from both a statistical and decision analysis perspective. Finally, we would like to see the project identify how this work will be integrated with both the RBM10 and NREI proposals, as they share some data sources and objectives. In particular, are there spatial and temporal resolution constraints that govern sensitivity or accuracy when using TRRP temperature and flow modeling tools to predict stream habitat quality and quantity.
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