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2.a. Priority Item
This project will provide a foundation to address Question 4, “Modeling the Foodscape of the Trinity River” (Nutrient Flux).
2.b. Project Intention and Significance.
Periphyton and Benthic Macro-Invertebrate (P/BMI) form the primary and secondary production levels for the in-stream food web of the Trinity River. P/BMI community development follows successional pathways that are reset by disturbance.  Major disturbances to this succession include (1) scour from sediment transport, which is focused within the perennial channel and low floodplains, and (2) desiccation that occurs as flows recede from floodplains.  Thus, P/BMI development is believed to be a function of time since desiccation or scour (Power 2008, King 2024; Peterson 2024). 
This project will build modeling capabilities central to calculating area of food-web productivity, based on time since disturbance by scour or desiccation. This proposed initial model will not estimate salmonid food resources; rather, it will calculate area-days of productivity since disturbance and will provide a framework for future parameterization for estimating food resources.  
Inputs to the model will include daily hydrographs, shear stress as estimated by SRH2D (e.g. Bradley 2018), and grain-size mapping (Alvarez et al. 2015).  Outputs are expected to be hectares of productivity per day, tracked within successional bins (e.g. one bin might be 2-4 weeks since scour or onset of inundation).  Output will be summarized to support TRRP Decision Support Systems (DSS), particularly in providing contrast between alternative flow release schedules (hydrographs) from Lewiston Dam. 
2.c. Project Goals, Objectives, and Adaptive Management
TRRP goals of both form and function are addressed with the proposed model.  Form is addressed through changes in depth and inundation of floodplains, which also correspond to the Key Uncertainty categorized as Wetted Width.  Function is addressed through duration of inundation and time since scour, which are believed to be related to food production, thus corresponding to the Key Uncertainty of Nutrient Flux.
TRRP Objectives and Targets that focus on this confluence of wetted width and nutrient flux:
· Fish 9: Link the phenology of prey species and salmonid species to disturbance caused by management actions to enhance production of BMI assemblage with species of appropriate size and vulnerability
· Target: Annual streambed disturbance event (>6,000 cfs) between 6 and 12 weeks prior to peak Chinook Salmon fry emergence in ≥90% of the restoration reach to reset BMI succession and promote the production of abundant vulnerable prey. Streambed disturbance events which occur 3-18 months prior to peak emergence are desirable in the absence of more recent disturbance.
· Flow 4: Provide flows that inundate ephemeral surfaces above the winter baseflow channel for variable durations to meet ecological needs.
· Target: Inundate ephemeral habitats for 35 to 84 days between January 1 and May 1 for fish prey food production and groundwater recharge; inundate floodplain surfaces <4,500 cfs for ≥21 days to facilitate natural riparian regeneration between May 1 and June 20.
2.d. Methods
Selection of SRH2D Elements
A small random subsampling of 1000 SRH2D elements in the Lewiston area from the updated 2022 hydraulic model will be used for initial model development. SRH2D output parameters for each of these elements, and each SRH2D modeled flow, will be exported to an Excel spreadsheet. Once the model structure is complete, the number of elements will be expanded to a random subsample of 50,000 elements across the full 64-km focal reach.  The number of elements will then be expanded incrementally until either the full set is used, or the model requires > 24 hours to complete a single hydrograph on a standard office computer (but with the minimum 50,000).
Grainsize Map
Grainsize values will be acquired for SRH2D elements from a geospatial data layer (Alvarez et al. 2015). An updated map is expected to be developed concurrent with this project.  Therefore, the earlier map will be used. However, model development will accommodate replacing values from the 2015 map with newer values in the future.
Hydrographs for Testing 
For development and evaluation of the model, hydrographs will be used for 3 water years in each of 3 scenarios.  The water years will be for 2022, 2023, and 2024.  For each year, a natural hydrograph, the ROD hydrograph, and the implemented hydrograph will be tested. The natural hydrograph will be the daily values reported by the California Department of Water Resources as Full Natural Flow at Trinity Dam, scaled by 1.04 to accommodate accretion through the length of Lewiston Lake.  The ROD hydrograph will use the daily values for the appropriate water year type as suggested in the Record of Decision (ROD; USDI 2000).  The implemented hydrograph shall use daily average flow as measured by the U.S. Geological Survey at the Lewiston streamgage. 
These implemented hydrographs will span a Critically Dry year with a traditional restoration flow release season, a Wet year that included an elevated baseflow season, and a Wet year with the traditional restoration flow release season.  The 2024 Wet ROD will differ from the 2023 Wet ROD by only a single leap day during the winter baseflow period.  Without either scour or floodplain inundation, the two will be indistinguishable, so 2024 Wet ROD will be omitted.
Model Construction
Microsoft Excel is capable of complex calculations across multiple sheets with a variety of mechanisms for summing data.  We intend to explore capabilities for tracking and summing over timesteps in order to maintain simplicity and accessibility of the model.  However, we recognize that tracking over timesteps may within Excel may become too cumbersome for efficient model application. Therefore, we reserve the option to shift development into R.
Output Evaluation
Primary outputs are envisioned as areas of usability bins over time.  These may be illustrative of successional patterns within the river over seasons.  Simple line graphs of area per day with separate lines for each usability bin may be the most obvious method for illustrating this output.  Heatmap graphs may be an alternative, with rows for date, columns for usability bin, and colors for area. DSS would benefit from summarizing these into a single value for each hydrograph option. At least 3 summaries leading to a single value per hydrograph will be calculated and reviewed for their value toward DSS.  These may include a sum of hectare-days over the entire juvenile rearing period for all successional bins or a similar sum but specific to a particular bin.
2.e. Product Timeline
Since no funding is requested, this project will begin prior to the start of Fiscal Year 2025 to be prepared for any flow scheduling needs in the spring of water year 2025 and for the preparation of recommendations for Water Year 2026.
Products:
· Functioning model in Excel or R
· Input and output Data Package for the 8 testing hydrographs
· Report that describes the model, its use, resulting contrast among the testing hydrographs, and recommendations on output for DSS.


3. Budget
This is a staff-time project within the TRRP Weaverville Office and will be covered by core funding.  We anticipate approximately 2 weeks of time for each participant, spread across the product timeline.
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