AQ 2 – Fish Population Technical Study Plan


Potential Resource Issue:

Fish species composition, distribution, and abundance.  

Project Nexus:

Project operations and potential Project betterments modify or could potentially modify the flow regime and fish habitat in the bypass reaches and the peaking reach.

Changes in reservoir water surface elevations resulting from Project operations and potential Project betterments may affect fish habitat availability. 

Potential License Condition:

· Instream flow releases.

· Modification of Project reservoir operations (reservoir water surface elevations).

Study Objectives(s):

· Document fish species composition, distribution, and abundance in the bypass and peaking reaches. 

· Characterize fish growth, condition factor, and population age structure in the bypass and peaking reaches.

· Characterize fish species composition, relative abundance, and size in Project reservoirs and diversion pools.

Extent of Study Area:

The study area includes bypass and peaking reaches, comparison reaches upstream of Project facilities and diversions, and Project reservoirs and diversion pools.  Specific study areas are identified in Tables AQ 2-1 and AQ 2-2 and Map AQ 2-1.  Some portions of the study area are very difficult to access due to the rugged terrain (see Map AQ 1-1).  Field data will only be collected in portions of the study area that are accessible.

Study Approach:

Study Sites

The general location of study sites for developing fish standing crop estimates (fish per mile and/or lbs per acre) in selected bypass, peaking, and comparison river reaches and for developing relative catch-per-unit-effort (CPUE) fish abundance in Project reservoirs and diversion pools is shown in Tables AQ 2-1 and AQ 2-2 and Map AQ 2-1.  River sampling sites (electrofishing and or snorkeling) will generally be 100 meters long.  Some of the larger river sites (e.g., the lower Rubicon and Middle Fork American rivers) may require reaches up to 300 meters to be sampled to include multiple habitat types.  The specific locations of the sampling sites will be determined in the field in coordination with the Aquatic Technical Working Group (TWG).  The 2005-2006 mesohabitat mapping results (PCWA 2007) will be used to help identify representative reach sampling sites with mesohabitat types in similar proportion to the larger geomorphic reaches of the river.  Where possible, sampling sites will be chosen that overlap with the instream flow study sites (see the AQ 1 – Instream Flow Technical Study Plan (TSP)) and historic sampling sites (e.g., wild trout sampling data on the Rubicon River).  Sampling sites will be chosen far enough upstream or downstream of access locations to minimize the effects of fishing on fish population results. Where comparisons likely are to be made between locations upstream and downstream of Project facilities, comparison study sites will be located in sections of river with similar habitat types and similar sampling methods will be used (see below). Table AQ 2-3 shows the specific location, length, sampling methods, and frequency of sampling for each sampling site (table to be completed by the Aquatic TWG).  The reservoirs will be sampled (gillnets) at three locations along the length of the reservoir and the small diversion pools will be sampled in their entirety (snorkeling).
River Sampling

The river study sites will be sampled in year one to identify the spatial distribution and abundance of fish species.  After year one, the Aquatic TWG will review the data to determine which sites will be sampled in year two and possibly in year three. to identify the temporal abundance of fish species.  The goal will be to sample one to two sites per reach (Table AQ 2-3). 
Quantitative river sampling will be conducted during the late summer/early fall base flow period using a combination of electrofishing (shallow water) and/or snorkeling (deep water) (Table AQ 2-3).  Multi-pass electrofishing (e.g., Reynolds 1996; Van Deventer and Platts 1989; Rexstad and Burnham 1992) will be used to sample and estimate fish populations in shallow stream habitats (<1.5 m) at each representative reach study site.  Where possible, the representative reach sampling sites will be partitioned into mesohabitat types for sampling using block nets.  Captured fish from each pass will be kept in separate live wells or buckets.  Fish will be anesthetized (CO2), enumerated, identified to species, measured (fork length and weight), and scale samples will be obtained.  Fish will be returned to the study site when the sampling is completed.  Sampling protocols and field data forms will be consistent with those in Flosi et al. 1998.  Habitat data consistent with those collected during the 2005-2006 Aquatic Habitat Characterization Study (PCWA 2007) will be collected at the study sites.  In particular, the lengths and widths of the habitat units sampled will be recorded to calculate fish abundance by length and area (density) of stream sampled.  Very small hardhead or pikeminnow that cannot be identified to species will be recorded as hardhead/pikeminow guild.  Very small fish of all species that cannot be identified to species (or family) will be recorded as fry.
Snorkeling (e.g., Dolloff et al. 1996) will be used to assess fish populations in deep water habitats (≥ 1.5 m) at each representative reach study site (Table AQ 2-3).  Snorkelers will survey in lanes along the river and will identify, count, and estimate the length of each fish observed.  Fish data will be recorded by habitat unit type and detailed habitat information consistent with that collected during the 2005-2006 Aquatic Habitat Characterization Study (PCWA 2007) will be recorded.  Snorkeling protocols and field data forms will be consistent with those in Flosi et al. 1998.  Juvenile hardhead and pikeminnow (less than approximately 10 inches) will be recorded as a single category, hardhead/pikeminnow guild, where identification is uncertain.  Very small fish of all species that cannot be identified will be recorded as fry.
At three study sites, snorkeling efficiency and species identification will be tested by snorkeling and electrofishing portions of the sampling sites where both techniques are feasible and comparing the results.  The sampling sites and the mesohabitat units where the comparisons will be made will be determined in the field when sampling site locations are chosen.  Sampling sites with a high likelihood of hardhead and pikeminnow presence will be chosen, if possible. These three locations will be the first sites sampled.  If there is a problem with fish identification (e.g., hardhead versus pikeminnow) or with consistency of the snorkeling counts for target species (trout and hardhead), then the Aquatic TWG will be notified.  Appropriate adjustments to the sampling protocol will be made where possible.
Along the river reaches, between or above the quantitative study sites (QSS), qualitative presence/absence sampling may be used to identify the upstream distribution of fish species.  Snorkeling will be used, if necessary, to spot check between the study sites to identify the approximate late summer/early fall distribution of hardhead.  Qualitative electrofishing will be used during the same time period to determine the upstream distribution limit of trout in North Fork Long Canyon Creek, South Fork Long Canyon Creek, and Duncan Creek if the upstream distribution is unknown. 
Reservoir Sampling

French Meadows and Hell Hole reservoirs, Middle Fork Interbay, and Ralston Afterbay will be sampled once during the late summer/early fall using variable mesh gillnets.  Two nets will be placed vertically at each of three sampling locations.  The sampling locations will be distributed along the length of the reservoir (upper, middle, lower).  If possible, historical California Department of Fish and Game (CDFG) sampling sites will be included.  Nets will be set for one day and one night.  Fish will be enumerated, weighed, and measured (total length).  The primary purpose of the sampling will be to identify fish species composition, relative abundance (CPUE), and size.  Where possible, wild fish and hatchery fish will be identified based on fin wear.  

Ralston Afterbay will be sampled more intensively than the other Project reservoirs to help understand hardhead abundance and distribution, if present.  The reservoir will be sampled twice in 2008; once in the late spring/early summer and once in early fall prior to the powerhouse maintenance drawdown.  A combination of boat electrofishing along representative shoreline segments at night, gillnets, and sonar transects will used to sample the reservoir.  (Note: during the first sampling trip, a qualitative test of day versus night electrofishing will be conducted to guide future sampling).  If a CDFG electrofishing boat is not available to assist with this work, then some modification of the sampling plan may be required.  This would be done in collaboration with the Aquatic TWG. The objective of this sampling is to determine the relative abundance of fry, juvenile, and adult hardhead and their spatial distribution in the reservoir related to horizontal and vertical water temperature gradients, if present.  Water temperature will be quantified at each sampling site.  The fall sampling will be coordinated with the river population sampling (above) to provide comparative data (i.e., relative abundance in the river sites compared to the reservoir).  In the event that the above sampling methods do not identify hardhead use of the reservoir, an alternative sampling methodology using trawling will be used to verify the results.
Diversion Pool Sampling

The Duncan Creek, North Fork Long Canyon Creek, and South Fork Long Canyon Creek diversion pools will be snorkeled once during the late summer/early fall.  The number, species, and size of fish in the diversion pools will be identified.
Special Purpose Qualitative Sampling
Qualitative sampling using electrofishing, hook-and-line, and/or seining gear may also be used for the following purposes:

· To collect additional trout and hardhead, if necessary, to develop age versus growth relationships in the Rubicon River (e.g., near Ellicott Bridge and above Ralston Afterbay) and in the Middle Fork American River below Ralston Afterbay where bioenergetics (temperature, food availability, and growth) may be an important issue.  Scales from 50 rainbow trout, 50 brown trout, and 50 hardhead will be collected, if fish are present and sufficiently abundant in these reaches, for age and growth analysis (see AQ 5 – Bioenergetics TSP). 

· To collect seasonal information on emergence of fry (i.e., to identify timing of spawning and early fry rearing).  This sampling will occur in Duncan, North Fork Long Canyon, and South Fork Long Canyon creeks to identify the timing and abundance of fry in the vicinity of Project diversions.  Three samplings will be equally spaced through the early May to early July time period if access to the streams is possible (i.e., roads are open).  This qualitative sampling will also occur upstream of Ralston Afterbay (Rubicon River and Middle Fork American River) to identify the approximate timing of hardhead spawning and early fry rearing in these reaches.  Three samplings will be equally spaced from May through July.
Data Reporting
· Summarize fish standing crop estimates for each species at each study site in terms of density (e.g., fish/ft² and fish/mile) and biomass (lbs/acre and lbs/mile).

· Identify appropriate fish standing crop comparison datasets in collaboration with the Aquatic TWG and with approval of the US Forest Service, CDFG, and the State Water Resources Control Board.  
· Develop a distribution map for each species in the bypass reaches and the peaking reach using the quantitative abundance estimates and qualitative sampling data. 

· Develop a fish life stage periodicity chart (or life history chronology chart by month) for each species for each study reach based on available literature, consultation with qualified fisheries biologists, and the fish population sampling data.  

· Develop length frequency histograms of sampled fish and examine distribution modality, in conjunction with scale data, to determine the age structure of fish populations.

· Summarize fish growth and age data using length frequency and scale analysis.  

· Calculate fish condition factors using measured weight and length data.

· For reservoir fishes, compile existing information (including fish species assemblages from historic sampling, stocking records, and fishing success) and compare to data from this study.

· Provide an electronic database (Excel spreadsheet) of all fish sampling data (date, location, fish species, fish size, sampling pass, etc.) to stakeholders.

Schedule:

	Date
	Activity

	May and June 2007
	Conduct qualitative fish sampling (YOY emergence) and Ralston Afterbay sampling

	July and August 2007
	Select fish population sampling sites in collaboration with the Aquatic TWG

	Late August through November 2007
	Conduct quantitative fish sampling (electrofishing/ snorkeling/ reservoir sampling) and fish tissue collection for water quality study

	December 2007 through February 2008
	Analyze data and prepare draft report

	March 2008
	Distribute draft report to the Aquatic TWG

	March 2008
	Review 2007 fish population data results with the Aquatic TWG and determine which sites will be sampled in 2008 and possibly in 2009

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

	May and June 2008
	Resolve comments and prepare final report

	July 2008
	Distribute final report to the Aquatic TWG and Plenary

	2008 and possibly 2009 Fish Population Sampling

	May/June and September/October
	Conduct Ralston Afterbay fish sampling

	September and October 2008
	Conduct 2008 river fish population sampling

	October through December 2008
	Complete data analysis and prepare draft report

	January 2009
	Distribute draft report to the Aquatic TWG

	February and March 2009
	Aquatic TWG 60 day review and comment period

	March 2008
	Review 2007 and 2008 fish population sampling results with the Aquatic TWG and determine if additional sampling is needed in 2009.  Develop a schedule for additional sampling and reporting (if appropriate)

	May and June 2009
	Resolve comments and prepare final report
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TABLES

	Table AQ 2-1.
Fish Population River Sampling Reaches. 



	Study Reach
	Site ID
	Bypass Reaches
	Peaking Reach
	Reaches Upstream of Project Facilities or Comparison Rivers
	Number of Fish Population Sampling Sites

	Duncan Creek

	Duncan Creek upstream of Diversion
	Fish D9.0
	
	
	(
	1

	Duncan Creek from Diversion to confluence with Middle Fork American River
	Fish D8.3 or D6.3
	(
	
	
	1

	Middle Fork American River Upstream of Middle Fork Interbay

	Middle Fork American River upstream of French Meadows Reservoir
	Fish MF51.8
	
	
	(
	1

	Middle Fork American River from French Meadows to confluence with Duncan Creek
	Fish MF44.7
	(
	
	
	1

	Middle Fork American River from confluence with Duncan Creek to Middle Fork Interbay1
	Fish MF36.2
	(
	
	
	1

	Middle Fork American River from Middle Fork Interbay to Ralston Afterbay

	Middle Fork American River from Middle Fork Interbay to Ralston Afterbay
	Fish MF26.2
	(
	
	
	1

	Ralston Afterbay Downstream

	Middle Fork American River from Ralston Afterbay to confluence with Canyon Creek
	Fish MF14.1 or  MF19.1 or  MF21.0
	
	(
	
	1

	Middle Fork American River from confluence of Canyon Creek to confluence with North Fork American River
	Fish MF4.8
	
	(
	
	1

	Rubicon River

	Rubicon River upstream of Hell Hole Reservoir
	Fish R36.2
	
	
	(
	1

	Rubicon River from Hell Hole Reservoir  to Ralston Afterbay
	Fish R1.2 or R3.5 & R20.9 & R25.7
	(
	
	
	3

	Long Canyon Creek

	North Fork Long Canyon Creek upstream of Diversion
	Fish NFLC3.8
	
	
	(
	1

	North Fork Long Canyon Creek from Diversion to confluence with Long Canyon Creek
	Fish NFLC1.9
	(
	
	
	1

	South Fork Long Canyon Creek

	South Fork Long Canyon Creek upstream of Diversion
	Fish SFLC4.2
	
	
	(
	1

	South Fork Long Canyon Creek from Diversion to confluence with Long Canyon Creek
	Fish SFLC2.3
	(
	
	
	1

	North Fork Long Canyon Creek

	Long Canyon Creek from North and South Fork Long Canyon creeks confluence to confluence with Rubicon River
	Fish LC9.0
	(
	
	
	1

	North Fork of the Middle Fork American River

	North Fork of the Middle Fork American River below the highway crossing
	Fish NFMF2.3
	
	
	(
	1

	North Fork American River

	Upper North Fork American River
	Fish NF53.7
	
	
	(
	1

	North Fork American River above Lake Clementine
	Fish NF31.3
	
	
	(
	1

	North Fork American River below the confluence with the Middle Fork American River
	Fish NF18.4
	
	(
	
	1


1Short segment of accessible stream, may not be representative.
Table AQ 2-2.
Reservoir and Diversion Pool Sampling Locations. 
	Study Reservoir or Diversion Pool
	Number of Sampling periods
	Number of Fish Population Sampling locations 

	Duncan Creek

  Duncan Creek Diversion Pool
	1
	1

	Middle Fork American River 

  French Meadows Reservoir

  Interbay Reservoir
	1

1
	31
31

	Ralston Afterbay Downstream

  Ralston Afterbay Reservoir
	2
	31

	Rubicon River

  Hell Hole Reservoir
	1
	31

	Long Canyon Creek

  North Fork Long Canyon Creek Diversion Pool

  South Fork Long Canyon Creek Diversion Pool
	1

1
	1

1


1Refers to the number of gillnetting locations in the reservoir.

	Table AQ 2-3.
Fish Population River Sampling Locations1. 



	Study River and Site ID
	Sampling Location
	Site Length (m)
	Sampling Dates3
	Sampling 

Method
	Comments

	
	River Miles
	GPS at Downstream Starting location
	
	
	
	

	Duncan Creek
	
	
	
	
	

	Fish D9.0
	
	
	100
	Fall 2007
	E
	

	Fish D8.3 or D6.3
	
	
	100
	Fall 2007
	E
	

	Middle Fork American River Upstream of  Middle Fork Interbay

	Fish MF51.8
	
	
	100
	Fall 2007
	E
	

	Fish MF44.7
	
	
	100
	Fall 2007
	E/S
	

	Fish MF36.22
	
	
	100-300
	Fall 2007
	E/S
	

	Middle Fork American River from Middle Fork Interbay to Ralston Afterbay

	Fish MF26.2
	
	
	100-300
	Fall 2007
	E/S
	

	Middle Fork American River Downstream of Ralston Afterbay

	Fish MF14.1 or MF19.1 or MF21.02
	
	
	100-300
	Fall 2007
	S/E?
	

	Fish MF4.8
	
	
	100-300
	Fall 2007
	S/E?
	

	Rubicon River
	
	
	
	
	

	Fish R36.2
	
	
	100
	Fall 2007
	E/S?
	

	Fish R20.9
	
	
	100-300
	Fall 2007
	S/E
	

	Fish R1.2 or 3.5
	
	
	100-300
	Fall 2007
	S/E
	

	North Fork Long Canyon Creek
	
	
	
	
	

	Fish NFLC3.8
	
	
	100
	Fall 2007
	E
	

	Fish NFLC1.9
	
	
	100
	Fall 2007
	E
	

	South Fork Long Canyon Creek

	Fish SFLC4.2
	
	
	100
	Fall 2007
	E
	

	Fish SFLC2.3
	
	
	100
	Fall 2007
	E
	

	Long Canyon Creek

	Fish LC9.0
	
	
	100
	Fall 2007
	E
	

	North Fork of the Middle Fork American River
	
	
	
	

	Fish NFMF2.3
	
	
	100
	Fall 2007
	E/S
	

	North Fork American River
	
	
	
	
	

	Fish NF53.7
	
	
	100-300
	Fall 2007
	S/E
	

	Fish NF31.34
	
	
	100-300
	Fall 2007
	S/E
	

	Fish NF18.4
	
	
	100-300
	Fall 2007
	S
	


1All information is tentative.  Information to be determined in the field and completed in coordination with the Aquatic TWG.
2Accessible section of stream short in length and may not be representative.
3After year one, the Aquatic TWG will review the data to determine which sites will be sampled in year two and possibly in year three.  The goal will be to sample one to two sites per reach.
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