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1.0 Introduction

This report describes the methylmercury sampling study results from the 2007 AQ 11 – Water Quality Technical Study Plan (TSP) and the 2008 AQ 11 – Water Quality Contingency Study (Contingency TSP) conducted by the Placer County Water Agency (PCWA) in 2007 and 2008 in accordance with the AQ 11 – TSP (PCWA 2007) and AQ 11 – Contingency TSP (PCWA 2008).  The AQ 11 – TSP was included in the Supporting Document (SD) H of the Pre-Application Document (PAD) for the Middle Fork American River Project (MFP or Project) (PCWA 2007).  
The AQ 11 – TSP included a screening level assessment of methylmercury concentrations in sport fish muscle tissue at the four Project reservoirs and in the Middle Fork American River downstream of Ralston Afterbay near Otter Creek.  The results of the 2007 study were provided to the Aquatic Technical Working Group (TWG) in the AQ 11 – Water Quality Technical Study Report (TSR) (PCWA 2008) on February 1, 2008 for a 60 day comment period.  The comment period ended on April 4, 2008.  Comments were addressed in the final 2007 report which was distributed in June 30, 2008 (PCWA 2008).  
Numerous fish tissue samples analyzed in 2007 exceeded California’s Office of Environmental Health Hazard Assessment (OEHHA) screening guidelines for methylmercury of 0.08 ppm (PCWA 2008).  The AQ 11 – TSP specified a contingency study process that would be implemented if methylmercury concentrations exceeded the screening guidelines.  The process is as follows:

· If methylmercury in fish tissue exceeds the OEHHA guidelines of 0.08 ppm (Cal EPA 2005; Klasing and Brodberg 2006) during the initial sampling, the Aquatic TWG will be consulted concerning the need for additional sampling.  If additional sampling is deemed appropriate, a sampling protocol will be developed.

The results of the 2007 AQ 11 – TSR were discussed during the March 10, 2008, May 5, 2008, and June 2, 2008 Aquatic TWG meetings.  The Aquatic TWG determined that additional sport fish tissue methylmercury sampling was warranted.  PCWA developed a draft AQ 11 – Contingency TSP.  The scope of work incorporated recommendations provided by Russ Kanz, State Water Board, based on his discussions with OEHHA.  The final draft AQ 11 – Contingency TSP was distributed for a ten day comment period to the stakeholders on September 16, 2008 with a stipulation that if no comments were received, the scope of work would be considered final.  No comments were received.  The stakeholder-approved AQ 11 – Contingency TSP was included in the 2008 Study Implementation Progress Report for the MFP (FERC Project No. 2079) filed with the Federal Energy Regulatory Commission (FERC or Commission) on January 21, 2009 (PCWA 2009).  
This report  presents the 2008 AQ 11 – Contingency TSP methylmercury fish sampling results, combined with the previous 2007 AQ 11 – TSP study results.  The report includes a description of the study objectives, study implementation, extent of study area, study approach, and study results.  
2.0 Study Objective

The objective of the original AQ 11 – TSP was to do a screening level analysis of methylmercury concentration in sport fish tissue and the objective of the follow-up AQ 11 – Contingency TSP was to sample a target number of each sport fish species that could be used to develop safe eating guidelines (if necessary).  The overall water quality study objective described in the AQ 11 – TSP and the related 2007 fish tissue analysis study task was to:

· Characterize physical, chemical, and bacterial water quality conditions in the bypass reaches and the peaking reach, comparison reaches, and Project reservoirs, Ralston Afterbay, and Middle Fork Interbay and compare to the Central Valley Regional Water Quality Control Board (CVRWQCB) Basin Plan objectives and water quality standards (Fourth Edition revised February 2007). 

· Fish Tissue Analysis Task:  Collect a total of 10 native (non-hatchery) sport fish of edible size, if present, from each of the following locations: French Meadows Reservoir, Hell Hole Reservoir, Middle Fork Interbay, Ralston Afterbay, and one location in the Middle Fork American River below Ralston Afterbay.  
The study objective of the AQ 11 – Contingency TSP and the related study task was to:
· Collect and sample additional methylmercury concentrations in sport fish muscle tissue following OEHHA guidelines (Cal EPA 2005) that could be used to develop safe eating guidelines for the locations in the study area. 

· Fish Tissue Analysis Task: Collect a total of 9–12 edible size sport fish of each target species present in the following locations: French Meadows Reservoir, Hell Hole Reservoir, Middle Fork Interbay, Ralston Afterbay, and the Middle Fork American River at Otter Creek.  The total number of fish includes fish already sampled during the 2007 field season.  
Figure AQ 11-1 shows the AQ 11 – TSP and AQ 11 – Contingency TSP objectives and study elements and activities that relate to the completion of the studies.  Figure AQ 11-1 also shows how the information developed during the studies was documented and provided to stakeholders.  
3.0 Study Implementation
Study elements described in the AQ 11 – TSP (PCWA 2007) were initiated in 2007 and were completed in 2008.  The study elements described in the AQ 11 – Contingency TSP were initiated in 2008 and completed in 2009.  The AQ 11 – Contingency TSP study elements that have been completed, deviations from the technical study plan, proposed modifications to the technical study plan, and outstanding study elements are discussed below.
Study Elements Completed

The following methylmercury fish tissue sampling study elements from the AQ 11 – TSP were completed in 2007 and early 2008:

· Collected 42 fish samples for methylmercury screening at Project reservoirs (Hell Hole, French Meadows, Ralston Afterbay, and Middle Fork Interbay) and at one river site (Middle Fork American River downstream of Ralston Afterbay near Otter Creek).  

· Provided fish tissue samples to a State-certified laboratory approved by the State Water Board for chemical analyses (Brooks Rand Laboratory, Seattle, Washington).

· Compared fish tissue results to the OEHHA guidelines.

The following study elements from the AQ 11 – Contingency TSP were completed in 2008 and early 2009:

· Collected 81 additional edible sized sport fish from French Meadows Reservoir, Hell Hole Reservoir, Ralston Afterbay, Middle Fork Interbay, and the Middle Fork American River near Otter Creek. 
· Collected crayfish from French Meadows and Hell Hole reservoirs.

· Submitted fish and crayfish to the same laboratory used for the 2007 analyses (Brooks Rand Laboratory  Seattle, Washington) for individual fish and crayfish muscle tissue methylmercury analyses. 

· Consulted with the Aquatic TWG on how to proceed for the locations where the target numbers of individuals were not collected during the 2008 field season.

Deviations from the Technical Study Plan

The target numbers of sport fish and crayfish species (9 to 12 edible sized fish and crayfish) were caught and analyzed at all locations except the following:

· French Meadows Reservoir: 3 rainbow trout were analyzed (6 remaining);

· Hell Hole Reservoir: 3 lake trout (6 remaining) and 1 rainbow trout (8 remaining) were analyzed;

· Ralston Afterbay: 7 rainbow trout were analyzed (2 remaining); and

· Middle Fork American River: 1 brown trout was analyzed (8 remaining).

A total of 123 individual fish and crayfish of legal and/or edible size were collected (42 in 2007 and 81 in 2008).  However, a total of 30 fish targeted for collection in 2008 were not collected (Table AQ 11-1).  In some locations fish species were in low abundance and difficult to collect in spite of a substantial sampling effort.
Proposed Modifications to the Technical Study Plan

The 2008 sampling results were presented to the Aquatic TWG on February 3, 2009 and the locations where target numbers of certain species were not achieved was discussed.  Based on the difficulty of obtaining target fish samples at these locations, the following modification to the AQ 11 – Contingency TSP was approved by the Aquatic TWG: (1) reduce the number of target fish required at some locations; and (2) continue fish sampling in 2009 to collect the remaining target fish.
The Aquatic TWG approved modification to AQ 11 – Contingency TSP is provided in the Table AQ 11-1.  The approved modification corresponds to the following changes in the AQ 11 – Contingency TSP:

· The target number of rainbow trout to be sampled from Hell Hole Reservoir in 2008 changed from eight fish to zero fish.

· The target number of rainbow trout to be sampled from Ralston Afterbay in 2008 changed from eight fish to six fish.
All other fish targeted for sampling in 2008, but that were not successfully captured (total 20 fish), will be collected in 2009 (Table AQ 11-1).  These include the following:

· Six additional rainbow trout from French Meadows Reservoir;
· Six additional lake trout from Hell Hole Reservoir; and 
· Eight additional brown trout from the Middle Fork American River (near Otter Creek).
A draft AQ 11 – Contingency Technical Study Report (TSR) (this report) was provided to the Aquatic TWG for comment (May 2009).  Following completion of the additional 2009 fish collection/analysis, the report will be updated and a final draft Technical Study Report will be provided to the Aquatic TWG for comment (October 2009).
Outstanding Study Elements

The outstanding study elements to be completed are as follows:

· Collect and analyze 20 fish in 2009 as identified in the Aquatic TWG approved modification to the AQ 11 – Contingency TSP (Section 3.3). 
· Incorporate this data into a final draft report (Draft Final AQ 11 – Contingency TSR) and distribute to the Aquatic TWG for comment in October 2009.

4.0 Extent of Study Area

The study area included French Meadows Reservoir, Hell Hole Reservoir, Middle Fork Interbay, Ralston Afterbay, and the Middle Fork American River at Otter Creek (Map AQ 11-1).  
5.0 Study Approach

In 2007 as part of the AQ 11 – TSP, a screening level study of methylmercury concentrations in sport fish muscle tissue was conducted at selected locations in the study area.  As identified in the AQ 11 – TSP, at least 10 non-hatchery sport fish of edible size were targeted for collection from each of the following locations: Hell Hole Reservoir, French Meadows Reservoir, Middle Fork Interbay, Ralston Afterbay, and the Middle Fork American River near the Otter Creek confluence.  Larger fish and species with greater potential for bioaccumulation were targeted for collection and analysis.  The initial goal of the study was to collect five fish each of two different species from each location based on the following priority ranking.  The two species present with the highest priority ranking would be targeted for collection (1 = highest priority) as follows: 

1) bass;
2) pikeminnow;
3) lake trout;
4) brown trout; and
5) rainbow trout.
If five fish of two different species were not caught, then fish from a third species was included in the analysis.  
As part of the 2008 AQ 11 – Contingency TSP, the overall fish tissue sampling goal was increased to collect and analyze methylmercury from a total of 9–12 edible size sport fish of each target species present in French Meadows Reservoir, Hell Hole Reservoir, Middle Fork Interbay, Ralston Afterbay, and the Middle Fork American River at Otter Creek.  Crayfish were also collected and analyzed from French Meadows and Hell Hole reservoirs in 2008.  

The minimum size (edible) of each species that was collected for analysis in 2008 is provided in Table AQ 11-2.  Some fish that were collected and analyzed in 2007 were smaller than the minimum size of the fish in the AQ 11 – Contingency TSP.  These smaller fish were not included in the total number of fish analyzed in this report.  

A total of nine to twelve fish of each species was targeted for collection and individual fish tissue analysis (combined 2007 and 2008 samplings).  The total number of each target fish species analyzed in 2007 and 2008 and the number remaining to be caught are summarized in Table AQ 11-1.  Two composite samples (comprised of five brown trout each) were also analyzed in 2007.   Locations where composite fish analyses were conducted or where fish smaller than the 2008 minimum size limit are also summarized in Table AQ 11-1.  
Fish and crayfish were captured using a combination of methods.  At the four reservoirs, fish and crayfish (only in French Meadows and Hell Hole reservoirs) were captured in clean nylon gill nets.  In 2008, fish were also caught with hook-and-line.  In the Middle Fork American River near Otter Creek, fish were captured by electrofishing, gill netting, and hook-and-line sampling.  For each fish collected, the species, fork length, total length, and weight were recorded.  For crayfish, the total length, carapace length, and weight were recorded.
The field handling procedures used in 2007 and 2008 were consistent with those outlined in California Environmental Protection Agency (Cal EPA 2005) and those used at the Department of Fish and Game Marine Pollution Studies Laboratory at Moss Landing (Method # MPSL-102a).  All fish and crayfish were handled with polyethelene gloves.  Each sample was placed into a labeled zipper-closure bag (double bagged and double labeled) and placed immediately on ice in a cooler (Mark Stephenson and Amy Byington, Pers. Comm. 2008).  The fish and crayfish were then stored in a freezer prior to shipment to the analytical laboratory.  All fish and crayfish were shipped in an ice chest packed with ice and delivered by an overnight courier to Brooks Rand Laboratory (Seattle, Washington).  Each cooler was shipped with a chain of custody form showing the sample identification number and collection date and time of each sample.  
Muscle tissue from individual fish (fillet with skin off and homogenized) and crayfish (tail only) was analyzed for concentrations of methylmercury in accordance with the General Protocol for Sport Fish Sampling and Analysis developed by the Cal EPA (2005) and with methods comparable to those used at the Department of Fish and Game Marine Pollution Studies Laboratory at Moss Landing.  The results of the fish fillet analyses were reported in ng/g.  These were converted to mg/kg (ppm) to be consistent with the OEHHA guidelines. 

6.0 Results

The following section provides the results of the 2007 and 2008 fish tissue analysis from the study area.  The 2007 results were also reported in the 2007 AQ 11 – TSR (PCWA 2008).  The summary data presented (e.g., averages) include only fish that met the minimum size requirements (Table AQ 11-2)
.   

A total of 136 (including the 10 fish analyzed as a composite and 3 fish analyzed in 2007 that were smaller than the minimum size)1 sport fish and crayfish from the five sampling locations were caught and analyzed in 2007 and 2008.  Methylmercury concentrations in at least one fish and crayfish from each location exceeded the OEHHA screening value of 0.08 mg/kg.  
Fifty-three of the 99 individual fish analyzed exceeded the screening value.  The highest concentrations (up to 2.31 mg/kg) were measured in fish from Hell Hole Reservoir, where the largest fish were caught.  The lowest concentrations were found in the Middle Fork American River near the Otter Creek confluence.  A summary of the fish that were caught and analyzed, including the species, fork and total lengths, and weight, is provided in Table AQ 11-3.  The relationship between methylmercury concentration and the weight of the fish for each of the sampling locations is shown in Figure AQ 11-2.  
Fifteen of the 24 crayfish analyzed from Hell Hole and French Meadows reservoirs exceeded the screening value of 0.08 mg/kg.  The highest concentrations were from Hell Hole Reservoir (up to 0.264 mg/kg).  The results of the crayfish analyses are summarized in Table AQ 11-4.  Figure AQ 11-3 shows that there was no observable relationship between crayfish weight and methylmercury concentration. 

The average and maximum methylmercury concentrations by location and species are summarized below in order of locations with the highest to the lowest concentrations (Tables AQ 11-3, AQ 11-4, and AQ 11-5).  

· Hell Hole Reservoir
Fish

· The average methylmercury concentration for all fish samples was 0.554 mg/kg, with the highest concentrations found in brown trout (1.032 mg/kg on average).

· Methylmercury concentrations in 24 of the 28 individual fish analyzed (brown trout, lake trout, kokanee, and rainbow trout, as well as the composite sample of brown trout (analyzed in 2007)), exceeded the OEHHA screening value.  

· All the brown trout, lake trout, and kokanee except for one fish of each species exceeded the screening level. The highest concentration was in a 3.5 lbs brown trout (2.310 mg/kg)
· The methylmercury concentration in the one rainbow trout analyzed was lower than the OEHHA screening value.  

Crayfish

· Average methylmercury concentration for crayfish was 0.223 mg/kg.  The highest individual concentration was 0.264 mg/kg.  All of the crayfish captured exceeded the screening value. 
· French Meadows Reservoir
Fish

· The average methylmercury concentration for all fish samples was 0.187 mg/kg, with the highest concentrations found in brown trout (0.211 mg/kg on average).

· Methylmercury concentrations in all the brown trout and one of the three rainbow trout exceeded the screening value.   

· The composite sample of five brown trout also exceeded the screening value.  
· The highest fish methylmercury concentration measured was 0.357 mg/kg (large 8.6 lbs brown trout).  
Crayfish

· The average methylmercury concentration for crayfish was 0.072 mg/kg (3 of the 12 crayfish exceeded the screening value).  The highest concentration in an individual was 0.119 mg/kg.

· Ralston Afterbay 
· The average methylmercury concentration for all fish samples was 0.097 mg/kg, with the highest concentrations found in Sacramento pikeminnow (0.247 mg/kg on average).

· Methylmercury concentrations in all the Sacramento pikeminnows and in 6 of the 12 brown trout exceeded the screening value.  The highest brown trout concentration was (0.150 mg/kg) and the overall highest concentration was in a Sacramento pikeminnow (0.348 mg/kg).

· None of the rainbow trout analyzed had methylmercury concentrations that exceeded the screening value.
· Middle Fork Interbay
· The average methylmercury concentration for all fish samples was 0.070 mg/kg, with the highest concentrations found in brown trout (0.079 mg/kg on average).

· Methylmercury concentrations in only one of the twelve brown (0.061 mg/kg) and two of the nine rainbow trout analyzed exceeded the screening value (0.135 and 0.203 mg/kg).
· Middle Fork American River near Otter Creek
· The average methylmercury concentration for all fish samples was 0.052 mg/kg.

· Methylmercury concentrations in four of the twelve fish caught exceeded 0.08 mg/kg (brown and rainbow trout).  The only brown trout caught exceeded the screening value.
· The highest concentration measured in fish from the Middle Fork American River was 0.130 mg/kg (in the largest rainbow trout caught, 1.0 lbs).
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� A few fish reported in the 2007 results were smaller than the minimum size specified in the 2008 AQ 11 – Contingency TSP.  The locations where these fish were analyzed are identified in Table AQ 11-2.





