AQ 6 – Fish Passage Technical Study Plan 


Potential Resource Issue:

Migration and dispersal of fish. 

Project Nexus:

Project facilities and operations and potential Project betterments may affect fish passage. 

Potential License Condition:

· Instream flow releases.

· Seasonal reservoir elevation constraints.

· Facility modifications. 

Study Objective(s):

· Document the location, nature, and characteristics of fish barriers in bypass reaches, the peaking reach, and the inlets to Project reservoirs and diversion pools. 

· Identify Project facilities and operations (e.g., diversion structures, instream flow releases and reservoir water surface elevations) that may affect fish passage. 

Extent of Study Area:

The study area includes the bypass reaches, peaking reach, and Project reservoirs and diversion pools.  In addition to the reservoir dams (French Meadows, Hell Hole, Middle Fork Interbay, Ralston Afterbay), specific fish passage study locations include the following: 

· The confluence of the Middle Fork American River with French Meadows Reservoir and the confluence of Five Lakes Creek and the Rubicon River with Hell Hole Reservoir.

· Tributary confluences within the bypass and peaking reaches: Duncan Creek, South Fork Rubicon River, Pilot Creek, Long Canyon Creek, North Fork of the Middle Fork American River, Volcano Canyon Creek, Otter Creek, and Canyon Creek. 

· Project diversion pool dams: Duncan Creek, South Fork Long Canyon, North Fork Long Canyon.

· Potential fish barriers identified during the 2005-2006 Aquatic Habitat Characterization Study (PCWA 2006; PCWA 2007).

Study Approach:

· Identify and classify potential fish passage barriers in bypass and peaking reaches.

· Use the 2005-2006 field habitat mapping results (PCWA 2006; PCWA 2007) to identify the location and nature (natural or Project-related) of potential barriers (e.g., natural falls, tributary junctions, road crossings, shallow riffles, and diversion or dam structures) in the bypass and peaking reaches and at tributary confluences.  

· Classify each potential barrier identified in the field mapping into to the falls, chute, and cascade types defined by Powers and Orsborn (1985) or as critical riffles (Thompson 1972).
· Summarize fish passage data collected at the barriers during the field mapping (e.g., fall height, plunge pool depth, photographs, field biologist observations). 

· Use the aerial video of the Middle Fork American and Rubicon rivers to identify and classify (where possible) potential barriers within the reaches of river where no field mapping was conducted.

· Identify and classify potential tributary junction or reservoir inlet fish passage barriers along mainstem river reaches or at Project reservoirs.

· At each reservoir and diversion pool, survey for barriers along the low pool to high pool length of each significant tributary (i.e., tributaries that provide rearing or spawning habitat).  Identify the location and reservoir elevation of any potential tributary barriers.  The following reservoir/diversion pool tributaries will be surveyed:
· Duncan Creek (Duncan Diversion Pool)

· South Fork Long Canyon Creek (South Fork Diversion Pool)

· North Fork Long Canyon Creek (North Fork Diversion Pool)

· Middle Fork American River (French Meadows Reservoir)

· Five Lakes Creek and Rubicon River (Hell Hole Reservoir)
· At the river tributary junctions, identify any barriers that are within the influence of the mainstream high to low flow water surface elevations.  The following tributaries have been identified for assessment: Pilot Creek, Long Canyon Creek, North Fork of the Middle Fork American River, Volcano Canyon Creek, Otter Creek, and Canyon Creek.
· Classify the potential barriers based on the falls, chute, or cascade types defined by Powers and Orsborn (1985) or as critical riffles (Thompson 1972).  

· Collect data necessary to evaluate fish passage at the barrier (e.g., fall height, riffle cross-section topography, stage elevation of the tributary junction barrier relative to the main channel).

· Quantitatively evaluate fish passage at the potential Project-related fish barriers during the base flow (low flow) period using the following information: 

· Leaping and swimming capabilities of the fish based on the literature (Powers and Orsborn 1985; Hoar et al. 1978) and fish size and water temperature information from the AQ 2 – Fish Population Technical Study Plan (TSP) and the AQ 4 – Water Temperature Modeling TSP;

· Physical and hydraulic characterization of potential barriers based on measurements from the field and/or Project engineering drawings; 

· The fish passage assessment methodology outlined in Powers and Orsborn (1985) and Thompson (1972) modified, where necessary, for the specific species (e.g., rainbow trout, brown trout, hardhead) and barriers within in the study area. 
· Qualitatively assess whether low flow barriers have the potential to become passable at flows higher than base flow.
· Identify and evaluate fish passage at Project diversion dams in collaboration with the Aquatic Technical Working Group (TWG). 
· In collaboration with the Aquatic TWG, identify barriers, if any, that require hydrodynamics modeling to assess fish passage at a range of flows as determined by the Aquatic TWG other than base flow. Only barriers that prevent access to sections of river with important spawning or rearing habitat (as determined in collaboration with the Aquatic TWG) would be considered for modeling. If there are barriers that require hydrodynamics modeling do the following:
· Characterize the seasonality, magnitude, and frequency of flows at the barrier over a range of water year types using the existing and unimpaired flow information.
· Coordinate with the AQ 1 – Instream Flow TSP to provide hydrodynamics data and modeling to estimate fish passage over the range of flows determined by the Aquatic TWG.  
Schedule:

	Date
	Activity

	November and December 2007
	Conduct field surveys

	January through March 2008
	Analyze data and prepare draft report 

	April 2008
	Distribute draft report to the Aquatic TWG

	April and May 2008
	Aquatic TWG 60 day review and comment period

	May 2008
	Meet with the Aquatic TWG to determine if there are any barriers that require hydrodynamics modeling

	June through October 2008
	Collect hydrodynamics data if necessary, resolve comments and prepare final report

	November 2008
	Distribute final report to the Aquatic TWG and Plenary
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