AQ3 – Macroinvertebrate and Aquatic Mollusk Technical Study Plan (Rev 2)


Potential Resource Issue:

Macroinvertebrate community distribution and abundance and special-status aquatic mollusk presence or absence. 

Project Nexus:
Project operations and Project betterments modify or could potentially modify flow regimes and water quality (including water temperature) in the bypass reaches and the peaking reach, potentially affecting the macroinvertebrate community and food availability for fish.

If special-status aquatic mollusk species are present, Project operations and Project betterments could potentially modify their habitat or affect their populations.

Potential License Condition:

· Instream flow releases.

· Site-specific water quality measures.

Study Objective(s):

· Document the seasonal density and size distribution of drifting macroinvertebrates in selected bypass reaches and the peaking reach for input to bioenergetics growth and habitat modeling.

· Document the benthic macroinvertebrate community in the peaking reach and compare to adjacent bypass and comparison reaches to characterize general habitat conditions.  

· Sample the benthic macroinvertebrate community at long-term USDA Forest Service sampling sites to supplement existing data sets.

· Document the benthic macroinvertebrate community in the bypass reaches downstream of each large reservoir (Middle Fork American River below French Meadows Reservoir and Rubicon River below Hell Hole Reservoir).

· Document the benthic macroinvertebrate community in areas with known water quality issues as determined in the AQ11 – Water Quality Technical Study Plan (TSP). 

· Determine the presence or absence of three special-status
 mollusk species (California Floater, Anodonta californiensis, scalloped juga, Juga occata, and Great Basin ramshorn’s snail, Helisoma newberry newberry) and identify potentially suitable habitat for these species.

Extent of Study Area:

The study area includes accessible bypass reaches, the peaking reach, and potential comparison reaches identified in Table AQ3-1 and Figure AQ3-1.  
Study Approach:

Macroinvertebrate Drift Sampling for input to Bioenergetics Modeling
· Collect drift samples at select AQ1 – Instream Flow TSP sites (Table AQ3-1).  Identify two representative riffles and sample drift at the downstream end of each riffle.  Collect three drift samples at each riffle using a sampling methodology similar to that used in Hayes et al. 2000.  Daytime only drift samples will be collected.
· Collect drift samples at three different times (June, August, and October).  Process samples based on average drift density (number/m3) at each site by 2 mm prey size classes (e.g., lengths 1-3 mm, 3-5 mm, 5‑7 mm, etc.).  Use general aquatic invertebrate length versus weight relationships to convert macroinvertebrate drift to energy equivalents (joules/m3/size class) for bioenergetics modeling.

· Compare/contrast drift density and size between the study reaches and with the literature.  

· Use the drift density information as an input to bioenergetics models to assist in the identification of limiting factors related to fish growth (food, water temperature, habitat) (see AQ5 – Bioenergetics TSP). 

Benthic Macroinvertebrate Sampling for General Habitat Conditions
In the bypass, peaking, and comparison reaches collect benthic samples and inventory data following the California Stream Bioassessment Procedure (CSBP) (CDFG 2003).  Collect composite riffle samples in October, process samples, and perform taxonomic identification according to CSBP protocols (CDFG 2003).  Statistically compare/contrast CSBP sampling results between reaches and with values reported in the literature.  Proposed sampling sites for benthic macroinvertebrates are identified in Table AQ3-1 and Figure AQ3-1.  

Peaking Reach 
· Conduct CSBP sampling in the peaking reach and adjacent bypass and comparison reaches (the Middle Fork American and Rubicon rivers above Ralston Afterbay, the North Fork of the Middle Fork American River, and the North Fork American River) to compare and contrast the macroinvertebrate communities.  

· To ensure comparability, select sample locations in the peaking reach and in the comparison reaches that are similar in substrate and hydraulic characteristics.

· Include and augment the ongoing Ralston Sediment Management Project fall CSBP sampling and sampling locations (Jones & Stokes 2002; Jones & Stokes 2006) within this sampling protocol (Table AQ3-1).  The existing Jones & Stokes (2006) CSBP sampling sites will be sampled.  The new sampling locations to augment the existing data will be located within the AQ1 – Instream Flow TSP study sites where possible.  

· In the peaking reach and in the associated comparison reaches, also collect benthic macroinvertebrate samples in June or July (if river flow conditions allow) and compare results to the October sampling to assess the change in seasonal macroinvertebrate abundance.
Long-Term Agency and below Large Reservoir Sampling Sites

· Conduct CSBP sampling at the long-term agency sampling sites above and below the diversions on Duncan and South Fork Long Canyon creeks.
· Conduct CSBP sampling downstream of French Meadows Reservoir on the Middle Fork American River and downstream of Hell Hole Reservoir on the Rubicon River.

Coordinate with the AQ11 – Water Quality TSP to identify any additional CSBP sampling locations based on water quality results. 

Special-status Aquatic Mollusks Sampling

· Identify potential habitat using aerial photographs, helicopter video, Project maps, USGS 7.5 minute topographic maps, existing literature, and archeological information (e.g., mussel shells).

· Determine the number and location of representative survey sites based on the extent of identified suitable habitat.  Presently, it is assumed that there will be approximately 20 survey sites.  Where appropriate, the mollusk sampling sites will be co-located at other sampling sites such as the benthic macroinvertebrate sampling sites (Table AQ3-1), fish sampling sites (see AQ2 – Fish Population TSP), and/or the tributary locations identified for the foothill yellow-legged frog surveys (see AQ12 – Special-Status Amphibian and Aquatic Reptile TSP). 

· Survey sites will be 100 m in length and surveyed in an upstream direction on each side of the river. River edges will be surveyed to a depth of approximately 60 cm.  All substrates will be sampled.  Sub-sampling will be used if necessary.

· All site surveys will be timed and surveyed for a minimum of two hours. 

· Physical habitat characteristics will be collected (water temperature, substrate composition, water velocity, and estimated channel gradient, width, and mean depth) at each study site.

· Aquatic gastropods will be field identified to family, genus, or species using keys in Burch (1989), McMahon (1991), and Frest and Johannes (1999) and representative specimens will be collected and preserved for laboratory verification.

· Mussels will be field identified using keys in Burch (1975 a, b) and McMahon (1991), and shells will be collected if present for further identification.

Schedule:

	Date
	Activity

	May 2007
	In consultation with the Aquatic TWG select macroinvertebrate sampling sites 

	June 2007
	Conduct drift sampling

	August 2007
	Conduct drift sampling

	September and October 2007
	Conduct benthic, drift, mollusk sampling

	November 2007 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

	June and July 2008
	Resolve comments and prepare final report

	August 2008
	Distribute final report to the Aquatic TWG and Plenary

	September 2008 through June 2009
	Conduct contingency macroinvertebrate sampling, data analysis and report production


Level of Effort and Cost:

To be determined.
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Table AQ3-1.
Macroinvertebrate Sampling Reaches.  

	Study Reach
	Bypass Reaches
	Peaking Reach
	Comparison Reach
	Long-Term Agency Sampling Sites
	Number of Benthic Macroinvertebrate Sample Locations
	Number of Drift Macroinvertebrate Sample Locations
	Jones & Stokes (2002, 2006) Ongoing Benthic Macroinvertebrate Sample Locations 

	Duncan Creek
	
	
	
	
	
	
	

	Duncan Creek upstream of Diversion
	
	
	
	(
	1
	--
	--

	Duncan Creek from Diversion to confluence with Middle Fork American River
	(
	
	
	(
	1
	--
	--

	Middle Fork American River 
	
	
	
	
	
	
	

	Middle Fork American River from French Meadows Reservoir to Interbay
	(
	
	
	
	1
	--
	--

	Middle Fork American River from Middle Fork Interbay to Ralston Afterbay
	(
	
	
	
	1 a, c
	1
	1

	Middle Fork American River from Ralston Afterbay to confluence with Canyon Creek
	
	(
	
	
	1 a, c 
	1
	3 a, b 

	Middle Fork American River from confluence of Canyon Creek to confluence with North Fork American River
	
	(
	
	
	2 a
	1
	--

	Rubicon River
	
	
	
	
	
	
	

	Rubicon River from Hell Hole Reservoir to confluence with South Fork Rubicon River
	(
	
	
	
	1
	1
	--

	Rubicon River from confluence with South Fork Rubicon River to Ralston Afterbay
	(
	
	
	
	2 a, c
	2
	1

	Long Canyon Creek
	
	
	
	
	
	
	

	South Fork Long Canyon Creek upstream of Diversion
	
	
	
	(
	1
	--
	--

	South Fork Long Canyon Creek from Diversion to confluence with Long Canyon Creek
	(
	
	
	(
	1
	--
	--

	Other Tributaries
	
	
	
	
	
	
	

	North Fork Middle Fork American River
	
	
	(
	
	1 a, c
	--
	1

	North Fork American River
	
	
	(
	
	1 a
	--
	--


aBenthic samples will also be collected in June or July if river flow conditions allow.

bOne sampling location is split into two locations above and below the confluence of North Fork Middle Fork American River
  confluence.

cThese samples would be in approximately the same area as the Jones & Stokes ongoing monitoring, but would enhance
  that sampling effort. 

	Placeholder for Figure AQ3-1

Macroinvertebrate Study Reaches

Non-Internet Public Information



	This Figure has been removed in accordance with the Commission regulations at 18 CFR Section 388.112.

This Figure is considered Non-Internet Public information and should not be posted on the Internet.  This information may be accessed from the Placer County Water Agency’s (PCWA’s) Public Reference Room, but is not expected to be posted on PCWA’s Website, except as an indexed item.


� Special-status species is defined as any species that is listed as rare, threatened, or endangered or as a species of special concern by a federal, state, or local agency.
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