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a. Priority Item
Question 1: Does vegetation diversity and richness increase with valley-wide floodplain lowering when compared to a channel designed using the Channel Design Guide Approach?
b. Project Intention and Significance.
The proposed study’s primary hypothesis is that differences in channel rehabilitation site design approach significantly affects the richness and abundance (i.e., diversity) of riparian and aquatic dependent plant species and that there will be significant differences in vegetation types and abundance between a valley lowering channel design approach and a multistage channel design approach. Bair et al (2021) found that there are likely different vegetation outcomes surfaces lower than six feet above the low water surface, depending on inundation duration, frequency, and timing. The longer a plant is inundated the less likely it is to survive, and inundation tolerance may be a better predictor of riparian vegetation distribution and recovery than desiccation (Butterfield and Palmquist 2023). The proposed study will evaluate, compare, and contrast riparian vegetation species composition and abundance, cover type richness and area, between four sites where different morphological approaches were taken during design and include features within six feet of the summer water surface. Results from the analyses will then be related to annual daily streamflow timing, frequency, duration, magnitude, and rate of change since the sites were constructed. 
[bookmark: _Toc159944544]c. Project Goals, Objectives, and Adaptive Management
The proposed study addresses a key uncertainty identified in the TRRP Science Plan (Pickard et al. 2023), “Wetted width- Can adjusting site rehabilitation and flow management strategies result in increased rates of wetted width expansion over a range of discharges.” The proposed study addresses several vegetation related objectives and targets from the DRAFT IAP (2009) and the draft Objectives and Targets Summary (2021) including:
· Objective: Increase the width of the aquatic terrestrial interface within the restoration reach that are colonized by native wetlands and riparian plants (related IAP objective 5.1)
· Target: Increase area less than six feet above summer baseflows within the margins of the maximum fisheries flow
· Objective: Promote dominance of native flora and fauna species in the ecological community structure (related IAP objective 6.6)
· Target: Increase richness, abundance, and diversity of native cover types
· Objective: Maintain flow variability over a broad temporal range to promote scour and inundation to promote habitat complexity (IAP objectives 5.1 and 5.2)
· Target: Ensure sufficient mortality of riparian vegetation along the low water channel margin and on the floodplain by ensuring only one surviving cohort of narrowleaf/dusky willow every decade.
· Target: Ensure the recession limb falls at a rate conducive to cottonwood recruitment every 3-5 years
The proposed study focuses on near-term vegetation response to the implementation of channel rehabilitation sites designed using either a multistage channel or valley floor lowering approach and is intended to provide information that will inform current channel design process.

[bookmark: _Hlk163646035]d. Methods
A combination of hydrologic analyses, hydraulic model output, passive recruitment modeling, and vegetation mapping and compositional sampling will be used to develop comparative analyses to evaluate the differences between four channel rehabilitation sites relative to constructed topography and annual hydrology since the sites were constructed. Four rehabilitation sites will be evaluated, Chapman Ranch Phase A and Phase B built in 2019 and 2021 respectively, Oregon Gulch built in 2022 and 2023, and Upper Connor Creek to be built in 2024. The most recent topography and related hydraulic model available will be used where possible (YTF and TRRP 2023). It is anticipated that a hydraulic model will be needed for Oregon Gulch and Upper Connor Creek. A 1 m mesh will be developed for each site from the existing topography and a dtDEM will be developed of the ground surface height above the 450 cfs water surface.
Annual flow duration, frequency and timing analyses will be conducted for the period of record since WY2019 at the USGS at Douglas City and USGS abv the North Fork Trinity Mainstem gages. The hydrologic analyses results will be related to vegetation mapping and sampling results at the four sites. Flow duration, frequency and timing results will be related to seven index flows defined in Record of Decision (USDOI 2000, e.g., 300, 450, 2,000, 4,500, 6,000, 8,500 and 11,000). The relationships between discharge frequency and duration will be evaluated at the four sites and related to other components of the study. 
The TARGETS-2D model will be used to evaluate how different restoration design approaches influence cottonwood, tree willow, and narrowleaf willow passive recruitment. TARGETS-2D utilizes streamflow, site topography, plant biology, and seed dispersal periods to forecast seedling survival during the modeled period (Railsback and Bair 2022). Hydraulic model output will be used to calibrate the TARGETS 2D passive woody recruitment model. TARGETS 2D water surface output will be used to define the inundation areas associated with each index flow. TARGETS 2D results will be summarized within inundated areas and compared between sites. Modeled species abundance and inundation location will be summarized and compared between the four sites and evaluated for significant differences. 
A sample of six locations will be randomly selected using a spatially balanced sample selection scheme (i.e., GRTS, Stevens and Olsen 2004) within inundation bins. TARGETS 2D water surface output will be used to develop index flow bins (300-450; 450-2,000, 2,000-4,500, 4,500-6,000, 6,000-8,500, 8,500- 11,000, and >11,000). Nested frequency quadrat transect placed parallel to the river will be used to characterize vegetation at each selected sampling point within inundation areas. Plant species richness and frequency data will be collected. The data will be stratified by inundated area and be compared to other inundated area within and between sites and significant differences evaluated. 
The systemwide vegetation map will be updated in 2024 and the updated map will be used to quantify riparian vegetation development at the four sites. An as-built vegetation map will be developed for Upper Connor Creek in the summer of 2025 and added to the system wide map data. The number and area of vegetated and unvegetated cover types will be summarized within inundation bins at the four sites and used to evaluate native and invasive vegetation diversity and evolution at the four sites. 
Study reporting would include recommendations that identify opportunities at future rehabilitation sites that could facilitate the rapid recovery of diverse riparian vegetation and heterogenous streamside vegetation and include presenting results and findings to the Design Workgroup and the Riparian and Aquatic Ecology Workgroup.

e. Product Timeline
· July 2025 Study begins.
· July-August 2025 Acquire data, conduct hydrologic analyses and modeling, select sample locations.
· August September 2025 Conduct field vegetation sampling, begin data entry.
· September to December 2025 Complete data entry, QA/QC conduct data analyses.
· December 2025 to March 2026 Write report, and present results and recommendations to the Design Workgroup and the Riparian and Aquatic Ecology Workgroup.
· March 30, 2026 Draft report is delivered to the Science Coordinator for distribution to Peer Review and Draft Data Packages are delivered to the TRRP Data Steward.
· June 30, 2026 Final Report is delivered to the TRRP Science Coordinator and Draft Data Packages are delivered to the TRRP Data Steward.
The project schedule is dependent on when funding becomes available and will be adjusted based on when funding is available. 
 3. Budget
	[bookmark: _Hlk163730460]TASK
	DESCRIPTION
	Total

	TASK 1
	Hydrologic Analyses
	$8,361

	TASK 2
	Hydraulic Modeling
	$10,666

	TASK 3
	TARGETS 2D
	$35,990

	TASK 4
	Vegetation Sampling
	$127,991

	TASK 5
	Mapped Cover Type Area Analyses
	$7,161

	TASK 6
	Technical Memorandum and Presentation
	$41,494

	
	TOTAL
	$231,664
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