AQ5 – Bioenergetics Technical Study Plan (Rev 2)


Potential Resource Issue:

Salmonid growth and habitat. 

Project Nexus:

Project operations and potential Project betterments either modify or could potentially modify the flow, water temperature, and food resources (e.g., macroinvertebrates) in the bypass reaches and the peaking reach. 

Potential License Condition:

· Instream flow releases.

Study Objective(s):

· Determine factors limiting salmonid growth (food and/or water temperature).  

· Predict the effects of changes in water temperature and food availability on salmonid growth and habitat.

· Determine the feasibility and appropriateness of predicting the effects of changes in water temperature and food availability on hardhead growth and habitat.  

Extent of Study Area:

The study area for bioenergetics modeling and analysis includes the Rubicon River below Hell Hole Reservoir and the peaking reach.  Temperature and food (macroinvertebrates) appear to be key environmental and management variables in these river reaches with potential to strongly control the amount and quality of fish habitat.  

Study Approach:

· Use a salmonid bioenergetics model (e.g., Hanson 1997; Elliott and Hurley 1999; From and Rasmussen 1984; From and Rassmussen 1991) to analyze growth and water temperature relationships in the Rubicon River and the peaking reach. All model development work will be done in collaboration with the Aquatic TWG.  Model development steps include:

· Use historic water temperature data and observed growth of salmonids for a 3 to 4‑year period (growth data will be collected in the AQ2 – Fish Population Technical Study Plan (TSP) to calibrate the bioenergetics model.  In other words, calculate the amount of food fish are consuming based on observed growth under the existing temperature regime. Growth for the 3 to 4-year period will be determined by back-calculation (e.g., Busacker et al. 1990) using the scale length versus fish length relationships generated from fish samples collected in the AQ2 – Fish Population Technical Study Plan (TSP). 

· Use the calibrated model to predict growth for the unimpaired flow/water temperature regime and alternative flow/temperature regimes. 

· Use a bioenergetics foraging model that incorporates food availability, water temperature, depth, velocity, fish size, substrate/cover, and turbidity to quantify the amount and quality of habitat for salmonids (e.g., Hughes and Dill 1990; Hughes 1992; Hill and Grossman 1993; Hayes et al. 2000; Guensch et al. 2001).  The model will also aid development of salmonid habitat suitability criteria (see AQ1 – Instream Flow TSP). 
· Calibrate/validate the model with the depth and velocity habitat suitability data collected in the AQ1 – Instream Flow TSP. 

· Use the calibrated/validated bioenergetics foraging model to develop relationships between salmonid habitat availability and water temperature (see AQ4 – Temperature Modeling TSP), food availability (see AQ3 – Macroinvertebrate and Aquatic Mollusk TSP), discharge, and fish size in the Rubicon River and the peaking reaches. 

· Determine the availability of bioenergetics data for hardheads (e.g., water temperature versus growth) to determine the feasibility of addressing water temperature and/or food availability through modeling; model if sufficient information is available and deemed appropriate. 

Schedule:

	Date
	Activity

	November 2008 through June 2009
	Conduct model development, data analysis and prepare draft report 

	July 2009
	Distribute draft report to the Aquatic TWG

	July through September 2009
	Aquatic TWG review and provide comments on draft report

	October through December 2009
	Resolve comments and prepare final report

	January 2010
	Distribute final report to the Aquatic TWG and Plenary


Level of Effort and Cost:

To be determined.
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