

AQ 7 – Entrainment Direct Sampling Approach (Contingency Study)

Introduction:

The AQ 7 – Entrainment Technical Study Plan (TSP) specified a process for the Aquatic Technical Working Group (TWG) to collaboratively determine if direct sampling of entrainment was needed to supplement the indirect (potential) entrainment estimates developed at Project facilities. The Aquatic TWG determined during the July 8, 2008 Aquatic TWG meeting that direct entrainment sampling was necessary to complete the AQ 7 –TSP.    PCWA, in collaboration with the Aquatic TWG, has developed this scope of work and schedule for direct entrainment sampling.

Study Objective(s):

· Sample fish distribution and abundance near power tunnel intakes in French Meadows Reservoir and Hell Hole Reservoir.  

· Directly sample entrainment at Ralston Afterbay, Middle Fork Interbay, and Duncan Creek Diversion.

· Sample young-of-the-year (YOY) fish abundance and emergence timing upstream of the Duncan Creek diversion.

Extent of Study Area:

The study area for sampling fish distribution and abundance near power tunnel intakes includes the French Meadows-Hell Hole Tunnel Intake at French Meadows Reservoir and the Hell Hole-Middle Fork Tunnel Intake at Hell Hole Reservoir.  The study area for direct entrainment sampling includes the Ralston-Oxbow Tunnel Intake (at Ralston Afterbay), Middle Fork-Ralston Tunnel Intake (at Middle Fork Interbay), and the Duncan Creek Diversion.  The study area for sampling YOY abundance and emergence timing is the stream reach above the Duncan Creek Diversion. 
Study Approach:

Sampling for Fish Distribution and Abundance near Intake Structures

Large Reservoirs - French Meadows and Hell Hole Reservoirs

· Sample fish distribution and abundance throughout the water column near the French Meadows-Hell Hole Tunnel Intake in French Meadows Reservoir and near the Hell Hole-Middle Fork Tunnel Intake in Hell Hole Reservoir.

· During four representative time periods (spring, early summer, late summer, and fall), use a single beam sonar to sample the number, depth, and relative size of fish throughout the water column near each tunnel intake.
· Sample a minimum of four 200 meter transects for at least 1 hour of total effort, both during the day and night, within the proximity of the tunnel intake GPS coordinate  location.
Sampling for Entrainment 
Middle Fork Interbay and Ralston Afterbay

· Directly sample entrainment using split-beam sonar at the Middle Fork-Ralston Tunnel Intake (at Middle Fork Interbay) and the Ralston-Oxbow Tunnel Intake (at Ralston Afterbay).
· From approximately February through November 2009 (excluding the fall maintenance outage period), install and maintain a split-beam sonar array (three sonars) that ensonifies approximately 50% of the tunnel intake opening (Appendix A).  The sonar arrays must be installed below the normal reservoir operations low water level to operate continuously.  If water surface elevations need to be lowered in the reservoirs below the normal low level for high flow events or for other operations such that the sonar equipment will be exposed, then the equipment will be turned off and data will not be collected (the equipment will be damaged if it is not submerged).  Data collection will resume once water surface elevations increase above the equipment.

· Process a maximum of 120 days of data.  Initially, process approximately every 6th day of data (60 days total) at each intake to identify the number and relative size of fish potentially entrained (i.e., net movement of fish past the trash rack). 
· Based on review of the results of the systematic sampling (approximately every 6th day), process up to a maximum of 60 additional days of data at each intake.  The distribution and amount of additional data processing (60 days or less) will be determined collaboratively with the Aquatic TWG.  This may include, but is not limited to, increasing the data processing frequency during time periods or during events (e.g., high flow events) when entrainment is variable.

· Correct the entrainment estimates for the percent of the intake actually ensonified.  Calculate the actual percent ensonified after installation of the sonar arrays.

Small Diversions
At Duncan Creek Diversion directly sample entrainment through one diversion season (winter through early summer) using passive integrated transponder (PIT) tags.
· During fall 2008, collect fish and implant PIT tags for five days or until 1,000 juvenile/adult trout are tagged (whichever occurs first).  Collect and tag fish upstream of the diversion over approximately a 2-mile length of stream.  Implant PIT tags in each fish of appropriate size (>=60 mm FL) and record fish location, size, and species.  Install an automatic PIT tag reader at the diversion intake and record the number of PIT tagged fish passing through the diversion intake during the diversion season (approximately December 2008 – June 2009).  Correlate the number of PIT tagged fish entrained to the percent of the total fish population upstream of the diversion that would potentially be entrained.
· Estimate the percent of the fish population and number of fish upstream of the diversion that were entrained during the diversion season as follows:
· Assume survival of the PIT tagged fish in the stream through the diversion season is equal to that of untagged fish in the stream and assume approximately >99% PIT tag retention and tagging survivorship of implanted fish (Steve McCutheon, Pers. Comm. 2008; Dare 2003).
· Calculate the percent of the population in the sampling reach PIT tagged by using the Fall 2008 fish population estimate (number/mile) and the number of fish PIT tagged (PIT tagged fish / estimated number of fish in the sampling reach).
· Calculate the percent of the Fall 2008 PIT tagged fish entrained at the end of the diversion season (PIT tagged fish entrained / PIT tagged fish Fall 2008).
· Calculate the number of the fish in the sampling reach upstream of the diversion present during Fall 2008 that were entrained during the diversion season (percent of Fall 2008 PIT tagged fish entrained * estimated number of fish in the sampling reach Fall 2008). 
· If a relationship exists between distance upstream of the diversion that fish were PIT tagged and the percent of tagged fish entrained, then use the relationship to estimate the percent of the total juvenile/adult fish population upstream of the diversion entrained, including fish beyond the two mile sampling reach (e.g., percent entrained by half mile distance increments * estimated fish population per half mile stream segment upstream of the diversion); otherwise, use the estimate for the approximately 2 mile sampling reach upstream of the diversion for the entrainment analysis. 
· If there appears to be a need for a more sophisticated analysis that incorporates natural mortality of PIT tagged fish from the date they are tagged through the diversion season into the analysis, then use the fall 2007 and 2008 age class structure of the fish populations to estimate an instantaneous survivorship curve.
· Calibrate the diversion tag readers by passing PIT tags (a minimum of 10 tags each time) through the readers at the beginning, middle, and end of the diversion season.  This will be used to determine the percent of the PIT tags that pass the antenna that are recorded.
· Successful completion of the PIT tag study depends on the following assumptions.  If the assumptions cannot be met, then PCWA will not be held responsible for completing the study.  The assumptions are as follows:
· A special use permit, if needed, can be obtained from the US Forest Service to install a propane tank (500 gallons), 50 watt propane generator, and housing structure for power generation.

· PCWA can obtain the appropriate scientific collecting permit from CDFG.

· A PIT tag antenna that functions properly (e.g., no interference from nearby metal) can be built large enough to accommodate the flow through the Duncan Creek Diversion Intake and be successfully installed.  Biomark, Inc. has made a site visit and tested a preliminary mock-up antenna and has relatively high confidence that a working antenna can be successfully constructed and installed; however, the Duncan Creek antenna would be one of the largest Biomark, Inc. has constructed.

· The antenna can be protected from damage (e.g., flow and debris) and will operate properly throughout the winter/spring diversion season.  PCWA will make a good faith effort to protect the antenna and repair or fix the antenna if it is damaged or malfunctions, but during the winter/spring period limited access due to snow and high flow conditions could make repairing or fixing the antenna unsafe or impractical.
· Direct sampling of juvenile/adult fish entrainment using PIT tags and sampling of the timing and abundance of YOY upstream of the diversion in May and June (see below), in addition to fish population estimates above and below the diversion developed in the AQ – 4 Fish Population TSP, will provide sufficient information to collaboratively develop entrainment PM&E measures with the Aquatic TWG.
Sampling for YOY Abundance and Timing 
At Duncan Creek Diversion, monitor young-of-the-year (YOY) trout timing and abundance upstream of the diversion.
· On four occasions in the May and June time period, sample the presence and abundance of YOY trout upstream of the diversion to determine the timing of YOY emergence and the timing of the greatest abundance of YOY fish.  This information will be used to relate YOY timing to diversion operations timing.
Direct Sampling Schedule:

Figure AQ7-1 and the following table provide a schedule of AQ-7 entrainment study activities.  
	Date
	Activity

	September 2008 through November 2009
	Conduct entrainment sampling and data analysis

	August 2009 


	Distribute Draft Report to Aquatic TWG 

· Duncan Creek Entrainment study

· YOY abundance and timing

· Sonar data in reservoirs

· Winter, spring and early summer direct entrainment data at power intakes  

	September and October 2009 
	Aquatic TWG review and comment period

	January 2010 
	Distribute Draft Final Report to the Aquatic TWG incorporating comments on Draft Report and late summer and fall entrainment data at power intakes 

	February 2010
	Aquatic TWG review of Draft Final Report and comment period 

	March  2010
	Resolve comments and prepare Final Report

	April 2010
	Distribute Final Report to the Aquatic TWG and Plenary
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