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Executive Summary

This report describes the special-status amphibian and aquatic reptile study conducted by the Placer County Water Agency (PCWA) associated with the AQ 12 - Special-Status Amphibian and Aquatic Reptile Technical Study Plan (AQ 12 - TSP), which was included in Supporting Document (SD) H of the Pre-Application Document (PAD) for the Middle Fork American River Project (MFP or Project) (PCWA 2007).  The study was conducted from spring through fall 2007 to characterize special-status amphibians and reptiles and their habitats in the vicinity of the MFP. Specifically, the study assessed three species: (1) California Red-legged Frog (Rana draytonii) (hereafter, CRLF), a federally threatened species and California Species of Special Concern; (2) Foothill Yellow-legged Frog (Rana boylii) (hereafter, FYLF), a U.S. Department of Agriculture-Forest Service (USDA-FS) Sensitive Species and California Species of Special Concern; and (3) Western Pond Turtle (Clemmys marmorata) (hereafter, WPT), a California Species of Special Concern.  .  

The field surveys and data analysis included: (1) a U.S. Fish and Wildlife Service (USFWS) protocol-level habitat site assessment for CRLFs; (2) FYLF habitat, distribution, and abundance; (3) depth, velocity, and substrate data collection at FYLF breeding (egg mass) and tadpole locations to provide habitat suitability criteria for instream flow habitat modeling; and (4) WPT potential breeding habitat mapping.  
The CRLF site assessment was conducted within one mile of Project facilities and features, Project recreation facilities, dispersed concentrated use areas, potential Project betterments, and along and bypass and peaking reaches.   The CRLF USFWS protocol-level habitat site assessment is summarized below and provided in detail in Attachment A.   Attachment A was provided under separate cover to the USFWS for their review and comment.  FYLF field surveys were conducted at locations in bypass reaches
 and the peaking reach
, their tributaries, and on comparison stream reaches.  WPT nesting habitat mapping was completed at Project facilities and features, Project recreation facilities, dispersed concentrated use areas, and potential Project betterments. Mapping was also completed along bypass and peaking reaches and near Project reservoirs (French Meadows Reservoir, Hell Hole Reservoir, Ralston Afterbay, and Middle Fork Interbay).

The following provides a detailed description of field data collection, data analysis and results, and a review of existing information of known occurrences and habitat associations of the three species.
1.0 Study Objectives
The objectives of the amphibian and reptile study described in the AQ 12 – Special-Status Amphibian and Aquatic Reptile Technical Study Plan (TSP (PCWA 2007) are:

· Identify and map potential habitat for CRLF and FYLF in the study area.

· Document the distribution and abundance of CRLF populations in the study area, as required by USFWS.

· Document the distribution and abundance of FYLF populations in the study area.

· Document the timing and length of FYLF breeding season. 
· Identify existing data and obtain new data necessary to develop habitat suitability criteria (HSC) for FYLF. 

· Characterize the water stage, velocity, and temperature of various flow regimes as it relates to FYLF habitat through coordination with the instream flow and water temperature studies.

· Document the presence of potential WPT nesting habitat near Project reservoirs and potential Project betterment inundation zones.

· Document the presence of WPT during CRLF and FYLF surveys.
Figure AQ-12-1 shows the AQ 12 – TSP study (PCWA 2007) objectives and the study elements associated with each objective.  It also shows where information developed is documented.  

2.0 Study Implementation
Study elements described in the AQ 12 – TSP (PCWA 2007) were initiated in 2007 and will be completed in 2009.  Study elements that have been completed and outstanding study elements are discussed further below.

2.1 Study Elements Completed
The following study elements have been completed: 

CRLF

· Conducted USFWS CRLF site 3 assessment.

· Identified and mapped potential CRLF habitat in the study area.

· Documented the distribution and abundance of CRLF in the study area.

FYLF

· Identified and mapped potential breeding and rearing habitat in the study area.

· Documented the distribution and abundance of FYLF populations in the study area.

· Documented the timing and length of FYLF breeding season. 
· Identified existing data and obtained new data necessary to develop HSC for FYLF. 

· Selected FYLF modeling sites in coordination with the Aquatic Technical Working Group (TWG).

WPT

· Documented the presence of WPT during CRLF and FYLF surveys.

· Mapped potential WPT nesting habitat in study area.

· Documented the presence of potential WPT nesting habitat near Project reservoirs and potential Project betterment inundation zones.

· Verified WPT habitat around Project reservoirs with ground surveys.

2.2 Deviation from Technical Study Plan
FYLF

Voluntary Enhancements

Several perennial tributary survey sites, not identified in the AQ 12 – TSP (PCWA 2007), were surveyed in 2007 as either qualitative sampling or an incidental one-time site visit locations including the confluences of American Canyon Creek, Pond Creek, and Jesse Creek with the Middle Fork American River and Wallace Canyon Creek, a tributary to Long Canyon Creek (Map AQ 12-1).  These surveys were voluntarily completed by PCWA and augment studies described in the study plan.  The following briefly described these surveys. 
The confluence of American Canyon Creek with the Middle Fork American River at RM 6.4 was added as a qualitative sampling site.  It was surveyed once using the VES protocol in late September to determine the presence of FYLF on the creek and on the mainstem.  Two tributary confluences to the Middle Fork American River (Pond Creek and Jesse Creek) and one tributary confluence to Long Canyon Creek (Wallace Canyon Creek) were also added as incidental one-time site visit locations.  These tributaries were checked near their confluences with the mainstem rivers once in fall for presence of FYLF.  
2.3 Outstanding Study Elements

The following study elements will be completed in 2008 and 2009 and presented in the Technical Study Repots (TSR) listed below:  

CRLF

· If determined necessary by USFWS, conduct protocol-level CRLF surveys in accordance with the Revised Guidance on Site Assessments and Field Surveys for the California Red-legged Frog, August 2005.  This contingency study, if needed, will be completed in 2008 and reported in the 2008 AQ 12 – Technical Study Report (TSR), as described in the AQ 12 – TSP (PCWA 2007).

FYLF 
· Meet with Aquatic TWG to discuss FYLF survey results and determine if additional limited scope surveys (i.e., distribution and abundance or timing and length of breeding season) are needed in 2008.  This consultation with the Aquatic TWG will be completed in early 2008.  Contingency studies, if needed, will be completed in 2008 and reported in the 2008 AQ 12 – TSR, as described in the AQ 12 – TSP.   

· Collect FYLF egg validation data at instream flow modeling sites in spring 2008.  This information will be reported in the 2009 AQ 1 – Instream Flow TSR.  

· Develop HSC for eggs and tadpoles in consultation with the Aquatic TWG, based on data collected during surveys and existing information sources.  This information will be developed in 2008 and reported in the 2009 AQ 1 – Instream Flow TSR.  

· Develop a life stage periodicity chart for FYLF that identifies the season of the year (time period) when each life stage is likely to be present within the Project area.  This data will be used to determine when the HSC information is applicable for evaluating effects of flow alterations on potential FYLF habitat.  This information will be developed in 2008 and reported in the 2009 AQ 1 – Instream Flow TSR.  

· Characterize water stage and velocity under different flow regimes as they relate to FYLF habitat through coordination with the instream flow study (AQ 1 – Instream Flow TSP (PCWA 2007)).  Water stage and velocity information under different flow regimes will be analyzed and reported in the 2009 AQ 1 – Instream Flow TSR.  

FYLF and WPT

· Characterize instream temperatures under different flow regimes as it relates to FYLF and WPT habitat through coordination with the water temperature study AQ 4 – Water Temperature (PCWA 2007).  Temperature information under different flow regimes will be analyzed and reported in the 2009 AQ 4 – Water Temperature Modeling TSR. 

2.4 Proposed Modifications to Technical Study Plan
No modifications are proposed to the AQ 12 – TSP (PCWA 2007).

3.0 Extent of Study Area

The study area for CRLF, FYLF, and WPT is limited to the elevational distribution of each species within the Project area and includes bypass and peaking reaches, and Project reservoirs and diversion pools.
The elevational distribution for each species is listed below: 

· CRLF - below 5,000 feet in elevation (Jennings and Hayes 1994); 

· FYLF - below 4,500 feet in elevation (personal communication with Jann Williams, USDA-FS regarding known sightings in the region; this elevation would be increased if individuals are found near 4,500 feet); and

· WPT - below 6,000 feet in elevation. 

	Study
Area
	Project Facilities and Features, Recreation Facilities, and Other Stakeholder Identified Recreation Areas

	10 feet
	· On either side of trails

	20 feet
	· around the perimeter of the large reservoirs, medium reservoirs, and diversion pools

· outside the perimeter fence of powerhouses, switchyards, and substations

· around ancillary support facilities and Project fences

	30 feet
	· on either side of penstocks, valve houses, and removable sections

· around gaging stations and weirs

· on either side of communication lines, powerlines, photovoltaic poles and lines, and roads and access points

	60 feet
	· around gatehouses, surge tanks, adits, portals, microwave reflectors, radio towers, sediment disposal, and laydown areas

	100 feet
	· around recreation facilities and dispersed concentrated use areas


The study area for CRLF and WPT also includes off-channel ponds and wetlands that may be present within a buffer area (100 feet) around potential Project betterments including new facilities, roads, trails, staging, and disposal sites, as well as new inundation areas.

4.0 Study Approach

The study approaches for each species are provided below.

4.1 California Red-legged Frog 

As described in the AQ 12 – TSP (PCWA 2007), a CRLF Site Assessment consistent with the Revised Guidance on Site Assessment and Field Surveys for the California Red-legged Frog, August 2005 (USFWS 2005) was completed for the MFP.  This assessment included the following components: determine whether the Project is within the current or historic range of CRLF; identify any known records of CRLF within a 1-mile radius of the project; and describe upland and aquatic habitats within 1-mile of the Project boundaries.  The site assessment also included a discussion of whether suitable habitat for CRLF is present within 1-mile of the MFP.  The site assessment was prepared following standard protocols to provide USFWS with the information they deem necessary to determine if protocol-level CRLF surveys are required for the Project.  The CRLF Site Assessment was developed as a stand-alone document in the specific format required by the USFWS (Attachment A) to facilitate consultation.  Attachment A has been provided to the USFWS under separate cover for review and comment.  PCWA will consult with the USFWS in early 2008 to identify if additional protocol-level CRLF surveys are necessary.  Results of the USFWS consultation will be communicated to the Aquatic TWG.  
4.2 Foothill Yellow-legged Frog 

4.2.1 Study Sites

To determine the distribution and abundance of FYLF within the bypass and peaking reaches, different types of sampling sites were selected.  These included representative sites within each of the bypass and peaking reaches, tributary confluence sites, comparison sites on non-Project rivers, one-time qualitative sampling sites in hard to access areas, and one-time incidental sampling sites typically surveyed in conjunction with other aquatic sampling efforts (e.g., fish population surveys) or to investigate habitat at small tributaries.  Selection of the sampling sites was completed in consultation with the Aquatic TWG.  

Rather than selecting sites at subjectively defined ‘good’ habitat locations, a stratified sampling approach was used to select representative sampling sites that reflected the range of habitats present in the study area.  In this approach, stream reaches were first stratified by geomorphic type.  The geomorphic stream reaches were further stratified by accessibility.  Refer to the 2006 Geomorphology and Riparian Habitat Characterization Study Plan (PCWA 2007) for more information on selection of representative study sites within each of the geomorphic reaches.  The representative study sites were spatially located to help identify the upstream distribution of FYLF (above Ralston Afterbay) in the bypass streams and the distribution along the length of the peaking reach (below Ralston Afterbay).  The study sites were also located to facilitate comparison of FYLF abundance between stream reaches.  Additional sampling sites were selected at the confluences of accessible perennial tributaries where potential breeding habitat may exist.
Comparison sampling sites were selected in non-Project-affected reaches including Shirttail Creek on the North Fork American River, North Fork American River, and North Fork of the Middle Fork American River.  Qualitative sampling sites, where surveys were less frequent (one visit), were selected at perennial tributaries where potential breeding habitat may exist or where the FYLF distribution was uncertain, but access was difficult.  Incidental one-time site visits were also made to a few small tributary locations to assess potential breeding habitat and at a few locations in larger rivers as part of fish population surveys.  Map AQ 12-1 provides the locations of all amphibian and reptile study sites, delineated by type (representative sampling study sites, additional study sites (e.g., at tributary confluences), comparison study sites, qualitative sampling locations, and incidental one-time sampling locations).  Table AQ 12-1 lists details about each study site, including survey type, geomorphic type, presence of FYLF (from incidental sightings), and relation to study plan objectives.  Table AQ 12-2 provides details on the location and extent of each study site.  Photographs and a description of each survey site are provided in Appendix A, and aerial maps of each site are provided in Appendix B.
4.2.2 Methods

The following describes the approach to meet each of the study objectives:  (1) identify and map potential FYLF habitat; (2) determine the distribution and abundance of FYLF in the study area; (3) determine the timing and length of the breeding season; (4) develop HSC; and (5) characterize the potential effects of stage and velocity fluctuations on FYLF and their habitat through coordination with the AQ 1 – Instream TSP (PCWA 2007).

Identify and Map Potential FYLF Habitat 
Potential breeding and rearing habitat for FYLF was identified and mapped in the bypass reaches and the peaking reach based on site visits, a review of the aerial photography and video surveys, and helicopter surveys.  Potential breeding and rearing habitat is defined as: 

· Breeding Habitat - Shallow, near-shore areas of low velocity with cobble/boulder substrate in open, sunny areas with little riparian vegetation; often adjacent to low gradient cobble/boulder bars, tributary confluences, side and backwater pools, or pool tailouts with coarse substrates.

· Rearing Habitat - Similar to breeding habitats early in the season; but tadpoles may distribute to shallow, warm, low velocity near-shore habitats with smaller substrate (i.e., gravel/sand) as the season progresses.  

Breeding and rearing habitat was classified as follows:
· Suitable - River reaches that have moderate gradients and valley widths wide enough to create frequent depositional features that provide locally low-gradient, low velocity (< 10 cm/s), relatively shallow (< 50 cm) mesohabitats, such as shallow pool tailouts and wide runs with shallow margins where egg masses and tadpoles can persist.  
· Limited - River reaches where narrow confined conditions and steep gradients create only small, patchily distributed, shallow, low velocity mesohabitats in the channel.    
· Unsuitable - River reaches where shallow, low velocity mesohabitats are typically not present.
A habitat characterization of the study and comparison sites was also completed during the distribution and abundance surveys, which included a qualitative assessment of presence of predators, food availability (presence of algae), and observations of water temperature and flow stability.    
FYLF individuals have not been documented in California above 4,500 ft, as temperatures are likely too cold and the annual growing season is too short to provide enough resources for eggs to reach metamorphosis before winter.  Therefore, elevations above 4,500 feet were considered unsuitable for all lifestages.  This elevational boundary is depicted on both the study site map (AQ 12-1) and the habitat suitability map (AQ 12-2).
Distribution and Abundance Surveys
Known occurrences of FYLF within the study area based on agency consultation and a review of existing information were identified and mapped.  Field surveys were conducted in spring and/or late summer or early fall at the study sites identified on Map AQ 12-1 to further document the distribution and abundance of FYLF. In the study area, all of the surveys, except for the incidental one-time site visits, followed the Visual Encounter Protocol described in Measuring and Monitoring Biological Diversity: Standard Methods for Amphibians (Heyer et al, 1994; Appendix AQ 12-A of PCWA 2007) and incorporated USFWS decontamination guidelines (Appendix B of USFWS 2005).  
Specifically, two surveyors searched the stream banks, back channel areas, and potential instream habitats for FYLF progressing in a slow, methodical fashion.  To aid in the detection of eggs and tadpoles, surveyors used a viewing box in shallow margin areas and snorkeled in deeper water where feasible.  At each sampling location, a minimum of 1,000 meters (m) was surveyed.  For sites located at tributary confluences, a minimum of 1,000 m was surveyed in the mainstem as well as 1,000 m up the tributary, where possible.  During each survey, data (time of the survey, GPS locations, weather conditions, and water and air temperatures at the channel margin and within the channel) were collected to describe the sampling site and document observations (lifestage, sex, size, and GPS location) of FYLF.    
The “representative,” “additional,” and “comparison” study sites (see Map AQ 12-1) were visited three times: twice in the spring/early summer to detect eggs and early tadpoles; and once in the late summer/early fall to detect older tadpoles and young-of-the-year.  The first spring visit was completed when river temperatures reached a daily average of approximately 11 - 12ºC (51.8 - 54.6oF) and when breeding was verified in one or more comparison sites or survey sites in the bypass or peaking reaches.  Six locations with difficult access were visited only once after the breeding season (one-time qualitative sites) when the likelihood of detecting individuals was highest (Map AQ 12-1).  At these sites, a qualitative presence and absence survey was conducted following the VES protocol.  A California Native Species Field Survey form for all FYLF detections was prepared and submitted to the Natural Diversity Database (CNDDB).  At the “one-time incidental” sites, habitat was assessed and visual observations of FYLF were noted, but a VES protocol survey was not completed. 
Timing and Length of Breeding Season
Water temperatures and breeding were monitored to determine the timing of the onset of breeding.  Water temperatures were continuously monitored at 15-minute intervals at the Middle Fork American River (MF26.0) just upstream of Ralston Afterbay and at numerous other sites throughout the study area (Appendix C).  The timing and length of breeding data collected in this study were compared to ongoing studies in other Sierran watersheds to determine if breeding in the Project area was coincident to breeding in other watersheds.  This comparison was used to develop a range of dates for when breeding is likely to occur in the study  area.  
Habitat Suitability Criteria Development
Existing FYLF HSC data were compiled and reviewed.  The sources reviewed included the final report by the Foothill Yellow-legged Frog Habitat Suitability Criteria Technical Working Group for the Desabla-Centerville relicensing project (FERC Project No. 803) (Lind and Yarnell 2007) and results from an academic research study conducted by Kupferberg et al. (2007).  

New habitat suitability data (based on habitat utilization) were collected at the survey study sites where breeding populations were identified during the distribution and abundance surveys.  During the spring surveys, habitat data on egg masses  and early tadpoles were collected. During the summer (August), data on older tadpoles were collected.  Data collected typically included: 

· Specimen lifestage; size; and developmental Gosner stage (Gosner 1960);

· Microhabitat data (type, GPS location);

· Riparian data (type, extent of cover);

· Water temperature;

· Substrate (size, composition);

· Distance to waters edge; and
· Hydraulic data (total depth, mid-column velocity, depth and velocity) at each observation.

At three of the breeding sites (NFMF2.3, R1.2, and R3.5), the amount of habitat available in different depth, velocity, and substrate categories was recorded.  At each of the three sites, the following data were collected:

· Hydraulic habitat (depth and velocity) availability in the surveyed areas.  This was the planform area of available hydraulic habitat searched at the survey site, where ‘hydraulic habitats’ are regions of categorical depth and velocity.  These were depths of 0-0.5, 0.5-1.2, 1.2-1.8, and >1.8 m, and velocities of 0-0.15, 0.15-0.4, 0.4-0.6, and >0.6 m/s. Area for each category of velocity and depth was calculated from a scaled field sketch of hydraulic habitat polygons and hydraulic habitats were verified with field measurements of depth and velocity.

· Substrate was collected at all of the point measurement of depth and velocity in the survey sites.

Habitat utilization and habitat availability data were summarized in histograms.  The habitat utilization data were summarized by large river sites (abundant habitat with depths greater than 0.5 m) and small stream sites (streams where habitat with depths greater than 0.5 m was rare).  The utilization data were compared to HSC data from Kupferberg et al. (2007) and Lind and Yarnell (2007).  The utilization data were also compared between study sites in the bypass and peaking reaches and comparison sites (sites on the North Fork American River and North Fork of the Middle Fork American River).

Actual development of HSC for the instream flow modeling on bypass and peaking reaches  will be completed by the Aquatic TWG as part of the AQ 1 – Instream Flow TSP (PWCA 2007).  The habitat utilization data collected as part of this study and data sets available from other rivers/studies will be used to develop the HSC.  

4.2.3 Modeling Coordination for Determining Stage and Velocity Effects 

FYLF instream flow modeling sites were selected in coordination with the Aquatic TWG as part of the AQ 1 – Instream Flow TSP (PWCA 2007) study site selection process.  Site visits were conducted in August 2007 with the Aquatic TWG.  FYLF modeling sites were selected in the bypass and peaking reaches that were representative of the range of habitats present and included active breeding locations where possible.  The results of the spring FYLF surveys were used to help select the modeling sites.  The target goal was to select two modeling sites in the peaking reach and two sites in the bypass reaches.  

At the North Fork American River (NF 35.7) and North Fork of the Middle Fork American River (NFMF 2.3) FYLF comparison study sites, two cross-sections were placed in breeding locations to quantify stage-discharge relationships as part of the AQ 1 – Instream Flow TSP (PWCA 2007). 

4.3 Western Pond Turtle 

Known occurrences of WPT within the study area were identified and mapped, based on agency consultation and a review of existing information.  Incidental sightings of WPT during the other aquatic surveys, including the FYLF, CRLF, and fish population surveys were recorded.  During the FYLF and CRLF field surveys, surveyors inspected pools and backwaters for WPT.  A California Native Species Filed Survey form for all WPT detections was prepared and submitted to the Natural Diversity Database (CNDDB) 

Information on potential WPT pond and wetland habitats in the study area (including near Project facilities and potential Project betterments) was developed based on a review of aerial photography of the study area, helicopter surveys, and reconnaissance surveys conducted by PCWA in 2007.  Aerial photographs of the study area were reviewed to identify potential pond and wetland habitats occurring within the WPT study area, including permanent or semi-permanent natural ponds, or artificial impoundments such as stock ponds and irrigation ponds.  All photos were full-color orthophotos taken on September 13 and 15, 2005, at a sensor height of 12,000 feet above ground level and at a photo scale of 1:2000 with 35% overlap, subsequently scanned at 2000 DPI, creating 18-inch pixel resolution.

Low-elevation helicopter surveys of the study area were also conducted in August 2007.  Potential pond and wetland habitat was identified and noted on maps.  Detailed information for ponds and wetlands identified during the helicopter surveys was collected during reconnaissance surveys, as described below.  Inaccessible areas were surveyed by helicopter only.

Ground surveys of pond habitats identified in the study area were conducted in August through December 2007 by teams of two biologists in conjunction with CRLF site assessment surveys.  Data collected at each site included: size and maximum depth of each pond; presence of emergent or overhanging vegetation; substrate; and pond status (perennial or ephemeral).  The GPS location was also collected at each site.  Observations of WPT individuals and the presence of other wildlife species were also collected.

GIS maps of potential WPT nesting locations along bypass and peaking reaches, near Project reservoirs, and within the potential inundation zone associated with the potential Hell Hole Reservoir Seasonal Storage Increase betterment were initially developed based on the following criteria: 
· Slope of 15 degrees or less;

· Southeast, south, or southwest aspect;

· 150 foot buffer around perennial streams and reservoirs; and

· below 6,000 ft in elevation.

Along the bypass and peaking reaches the GIS mapping of slope and aspect was overlain as polygons on aerial orthophotography and provided in this report.  The 150 foot buffer from the centerline of the streams is presented along with a supplemental 300 foot buffer. At the Project reservoirs, a field survey of the potential nesting locations identified from the GIS mapping near Hell Hole Reservoir, French Meadows Reservoir, Ralston Afterbay, and Middle Fork Interbay was conducted in October 2007.  The field surveys verified the GIS slope and aspect analysis and quantified the amount of area that had either grassy or dry clay/loam/silt soils in open areas with canopy cover less than about 10%.  The initial GIS map with the potential WPT nesting habitat was updated based on the field surveys.

Final analysis of potential nesting habitat associated with Project reservoirs consisted of quantifying the amount of nesting habitat above different water surface elevations in the reservoirs (GIS analysis).  It was assumed that nesting habitat must remain dry the entire year (e.g. occur above the maximum water surface elevation).  Daily reservoir water surface elevation data were analyzed to determine the maximum water surface elevation during each water year (1975 – 2003 period of record).  Annual maximum water surface elevations were then grouped by water year types (wet, above normal, below normal, dry, and critically dry) based on the water year types in the PCWA’s Final 2005-2006 Hydrology Study Status Report (PCWA 2007).  For each water year type, the average and median maximum annual water surface elevation were calculated.  In addition, the range of maximum annual water surface elevations was determined for each water year type.  Using this information, three representative reservoir water surface elevations were chosen for analyzing the amount of potential WPT habitat at each reservoir.  The polygon maps, overlain on orthophotographs, of the verified potential nesting habitat used in the analysis were also generated.  
5.0 Results
5.1 California Red-legged Frog 

Based on the results of the CRLF Site Assessment, it was determined that the MFAR and Rubicon River do not represent habitat for CRLF and are dispersal barriers as defined by USFWS.  Large and moderate creeks and small tributaries within the study area are high-gradient, do not support backwater areas, and do not support appropriate vegetation for egg attachment or cover.  Therefore, they do not represent potential breeding habitat for CRLF.  

Project reservoirs (Hell Hole Reservoir and Ralston Afterbay) are large, and/or deep reservoirs that are greater than 50 acres in size and are not considered appropriate habitat for CRLF as defined by USFWS.  Middle Fork Interbay is a deep, in-channel impoundment of the MFAR.  This impoundment does not represent CRLF habitat because it is located in a steep, rocky river canyon, the impoundment has no emergent vegetation, and it supports only very sparse willows around the perimeter. Furthermore, it represents a dispersal barrier to CRLF.  Project diversion pools (North Fork and South Fork Long Canyon Creek diversion pools) are too shallow, do not retain water through the breeding period, do not support emergent or aquatic vegetation for egg attachment, and have no surrounding riparian vegetation.  

The majority of off-channel ponds observed in the study area do not represent potential breeding habitat for one or more of the following reasons:  they support extensive predator populations (e.g., bull frogs or predatory fish species such as mosquito fish and bass); do not provide aquatic or emergent vegetation for egg attachment; do not support dense, shrubby riparian vegetation, vegetation for cover and protection from predators; or they do not support water long enough to allow for complete metamorphosis of tadpoles.  However, two ponds in the Horseshoe Bar area were determined to represent potential CRLF breeding habitat (Ponds D and E) because the ponds (1) have water greater than 2 1/3 feet deep that would attract adult CRLF; (2) retain the water long enough for CRLF to complete metamorphosis; and (3) support dense, bramble-forming vegetation on the banks of the pond that may provide structure for egg attachment or that may provide cover from predators.  

One additional pond, Summit Hill Ranch Pond, is located on private property where access was not granted.  Information collected on this pond is limited to characteristics identifiable from aerial photo review and helicopter surveys.   Information obtained on this pond was insufficient to determine if the pond represents potential CRLF breeding habitat.   

One occurrence of CRLF is documented within the study area on Ralston Ridge within the PG&E Transmission Line right-of-way in 2001.  The area that this frog was observed in does not support characteristics of breeding habitat and experts believe that this frog was observed during dispersal.  No frogs have been observed at this site since 2001 and the entire area was burned during the Ralston Ridge fire.   

Two ponds at Horseshoe Bar were identified as potential CRLF breeding habitat.  Other ponds in the Horseshoe Bar area may be potential dispersal habitat, but not breeding habitat.  

The USFWS protocol-level site assessment report is attached in Attachment A.  This report will be submitted to USFWS for review and a determination on whether protocol-level surveys will need to be conducted. 
5.2 Foothill Yellow-legged Frog 

5.2.1 Habitat Characterization

The bypass and peaking reaches associated with the MFP were typical of bedrock-controlled Sierran rivers that flow through incised canyons with coarse substrates.  Most of the perennial streams and rivers in the study  area below 4,500 ft in elevation provided suitable geomorphic habitat for one or more lifestages of the FYLF.  Adults in particular are adaptable and can use most types of stream habitat for foraging or refuge provided it has perennial or even occasionally ephemeral flow.  Notable exceptions are large instream reservoirs that likely prohibit movement and contain large predatory fish.  For a population to persist however, adults must live in proximity, likely less than several kilometers (km) (R. Bourke, unpublished data), to suitable breeding and rearing habitat.
Suitable geomorphic breeding and rearing habitat, defined above in Section 4.2.2, occurred in many of the study streams.  Breeding and rearing habitat was limited in the upper Middle Fork American River, Duncan Creek, lower Long Canyon Creek, and some of the tributary streams due to confined channel conditions and high stream gradients.  Map AQ 12-2 shows the distribution of suitable, limited, and unsuitable breeding and rearing habitats across the study area based on geomorphic channel characteristics.  
Non-native bullfrogs and smallmouth bass, potential predators of FYLF, were only observed in the lower North Fork American River (a comparison river study site) upstream and downstream of Lake Clementine.  This was the warmest reach of river in the study area.  Bullfrogs and smallmouth bass were not observed in the cooler river reaches associated with the MFP.  These species may be a factor in the apparent absence of FYLF below Lake Clementine (see Section 5.2.2 Distribution and Abundance Surveys below), however they were present some distance upstream of Lake Clementine where FYLF were present.  In the study area, non-native brown trout and crayfish were observed at several locations in the bypass and peaking reaches.  Native aquatic garter snakes, a known predator of FYLF, were present throughout the study area.  The presence of native and non-native predators likely limits reproductive success for FYLF and thus may decrease the quality of suitable breeding and rearing habitat in the study area, but the magnitude or importance of the relationship is uncertain.    
Cold water temperatures were observed in the upper reaches of Duncan and Long Canyon creeks (during the spring), in the Middle Fork American River immediately downstream of French Meadows Reservoir, Middle Fork Interbay, and Ralston Afterbay, and in the Rubicon River immediately downstream of Hell Hole Reservoir (Figure AQ 12-2, Map AQ 12-3a and AQ 12-3b).  Fluctuating late spring and summer flows were observed in the peaking reach of the Middle Fork American River downstream of Ralston Afterbay/Oxbow Powerhouse.  Cold water temperatures and fluctuating flows can limit the suitability of breeding and rearing habitat (Jones et al 2005; Kupferberg et al 2007). 
Detailed descriptions and photos of the habitat in each survey site are provided in Appendix A.  A summary description of each study reach is provided in Appendix D.

5.2.2 Distribution and Abundance Surveys

FYLF were dispersed widely throughout the study area in varying densities depending on stream size, flow regulation, and water temperatures (Table 12-3; Map AQ 12-4).  Abundance was highest in the downstream reaches of the Rubicon River and in comparison reaches and tributaries.  Abundance was low in the Middle Fork American River bypass reach upstream of Ralston Afterbay, and individuals were observed rarely in the Middle Fork American River peaking reach.  No individuals were observed above approximately 1,800 ft in elevation on the Middle Fork American River, 3,350 ft elevation on the Rubicon River, and above 1,550 ft elevation on Long Canyon Creek (near the Long Canyon Creek confluence with the Rubicon River). 
In the study area, breeding was observed in the lower portions of the Rubicon River and Middle Fork American River bypass reaches, in four lower elevation tributaries to the peaking reach (American Canyon Creek, Gas Canyon Creek, Todd Creek, and Otter Creek), and in the comparison river reaches (Figure AQ 12-3).  No egg masses were observed in the mainstem of the Middle Fork American River peaking reach.  Fall surveys generally reflected this distribution with the highest number of observed tadpoles and young-of-the-year in the Rubicon River, peaking reach tributaries, and at comparison sites (Figure AQ 12-4a and AQ 12-4b). 
The density of egg masses at breeding locations, a common index of FYLF population size, varied by river reach (Figure AQ 12-3).  The Rubicon River bypass reach had the highest density of egg masses (19 egg masses/km in the three lower sites) and the Middle Fork American River bypass reach had one of the lowest densities of egg masses (2 egg masses/km).  The tributaries along the peaking reach (Todd Creek, Gas Canyon and Otter Creek) had moderate egg mass densities (average of 9 egg masses/km).  Two of the unregulated comparison sites, Shirttail Creek and the upper site on the North Fork of the Middle Fork American River, had high egg mass densities similar to the lower Rubicon River of 17 egg masses/km and 14 egg masses/km, respectively.  Two of the comparison survey sites, North Fork of the Middle Fork American River near the confluence with the Middle Fork American River and the mainstem of the North Fork American River near Shirttail Creek, had low egg mass densities (3 egg masses/km and 2 egg masses/km, respectively) (Figure AQ 12-3). 
Summer tadpole surveys were completed in August as planned.  The warm spring and summer conditions, however, led to early development of individuals such that by August approximately half of the 2007 cohort were fully metamorphosed.  As a result, most tadpole observations were of late stage tadpoles.  The distribution and abundance of the different FYLF lifestages in the bypass and peaking reaches, comparison reaches, and the tributaries are described in detail in Appendix E. 
5.2.3 Timing and Length of Breeding Season
Due to warm, dry weather conditions in early 2007 across northern California, spring-like air and water temperatures occurred approximately two to three weeks earlier than typically observed.  As a result, most monitored populations of FYLF initiated breeding at dates earlier than previously recorded.  Eggs were first observed on April 1 on the South Fork Eel River in the Coast Range (personal communication S. Kupferberg), on May 1 on the Poe and Cresta reaches of the North Fork Feather River in the northern Sierras (personal communication J. Drennan), and April 2 on the Pit River in the Southern Cascade Range (personal communication. K. Breedveld).  Each of these dates was a few days to several weeks earlier than previously recorded, with the exception of the Poe reach on the North Fork Feather River, which had egg masses documented on April 18 in 2004.  The length of the 2007 breeding season for these monitored populations was typical of previous years, lasting four to six weeks depending on location.  In general, the timing of FYLF breeding in any given river system is dependent on air and water temperatures, flow regime, and solar day length.  In the northern Sierra and southern Cascade ranges, data from monitored populations show breeding has occurred between early April and late June, and lasted from two to six weeks depending on climatic and flow conditions.
In the study area, breeding occurred between approximately May 10 and June 5.  Water temperatures reached a daily average of 54 oF (approximate minimum temperature for oviposition (Jones et al. 2005)) as early as April 24 in the downstream portions of each regulated reach and continued to increase into early May (Figure AQ 12-5).  Even though water temperatures were sufficiently warm at documented breeding sites to support oviposition in late April, breeding was not observed in the study area until May 8, when two pairs of adults were observed in amplexus on the North Fork of the Middle Fork American River comparison site and on Todd Creek.  Egg masses were first documented at Gas Canyon Creek on May 11.  The first round of spring VES surveys were initiated on May 17, and the second round of spring surveys were completed on June 14 (Table AQ 12-3).  Although each survey site was only visited twice in spring, the timing was such that the majority of egg masses at each site were documented during the first visit, with fewer to no egg masses documented during the second visit.  Based on the developmental stage of eggs observed during surveys, oviposition appeared to occur between May 10 and June 5 across the study  area, with oviposition beginning later at colder sites.  
Of the survey sites where no breeding occurred, most had water temperatures that either remained below 54 oF or increased to a maximum of only about 60 oF for two to three months, and thus were likely too cold to support successful reproduction (Figure AQ 12-5).  Sites that supported oviposition had daily average temperatures above 60 oF for at least three to four months, providing ample time for rearing and metamorphosis of tadpoles.  Several non-breeding sites had daily average temperatures well above 65 oF for most of the summer, but these were all located in the peaking reach where flow fluctuations or other factors may prohibit successful reproduction (Figure AQ 12-5).
The timing of breeding within the study area was comparable to the timing observed in other monitored populations in 2007, although it was slightly later than observations on the North Fork Feather River, north of the study area.  Warm water temperatures likely supported earlier breeding than would be typically observed, possibly up to two weeks earlier.  The observed four week duration of breeding in the study area is similar to other monitored populations and likely represents the typical length of activity in any given year.  
The timing and length of the breeding season, based on field observations, are described in detail for the bypass and peaking reaches, comparison stream reaches and the tributaries in Appendix F. 
5.2.4 Habitat Suitability Criteria Development
Microhabitat data (depth, velocity, and substrate data) were collected at 132 egg mass locations and 244 tadpole groups during the VES surveys to develop habitat suitability (utilization) data. The habitat utilization data were collected from 11 study sites.  The number of egg masses and tadpole groups observed at each study site, grouped by river size (small stream versus large river), is summarized in Table AQ 12-4.  The large river sites are further classified in Table AQ 12-4 as bypass or peaking reaches or comparison sites.
Lind and Yarnell (2007) evaluated 33 datasets from rivers across northern California to determine which habitat variables and datasets would be most applicable for habitat suitability criteria development.  Ultimately, habitat suitability criteria were created for egg masses and tadpoles for mean-column velocity, total depth, and substrate utilization based on a combined dataset that included data from the West Branch Feather River (2006), Butte Creek (2006), the South Fork Feather River (2005), and the Pit River (2002-2004).  Utilization data from this combined dataset and from the Eel River (S. Kupferberg, unpublished data) were compared to the PCWA data directly via histograms.  

Kupferberg et al. (2007) also developed habitat suitability criteria for egg masses and tadpoles that can be compared to the PCWA data.  The Kupferbert et al. (2007) egg mass criteria were based on data collected in 2006 at a study site on the South Fork Eel River and the tadpole criteria were based on results from experimental field and laboratory studies.  The criteria are similar to the Lind and Yarnell (2007) data.  Suitable mean-column velocity for egg masses was defined as 0.0-10 cm/s and suitable total depth for egg masses was defined as 0.0-50 cm.  Suitable mean-column velocity for tadpoles was defined as 0.0-5 cm/s and suitable depth for tadpoles was defined as 0.0-50 cm. 

Egg Masses

Histograms of mean-column velocity and total depth for egg masses observed during the surveys at large river MFP study sites show that mean-column velocity at the egg masses was typically less than 12 cm/s and depth was less than 65 cm (Figure 12-6).  The velocity utilization for oviposition at the small stream MFP study sites was similar to that observed at the large river  sites, but the depth utilization appears to be shallower (less than 30 cm for all egg masses) (Figure 12-7).  Average values for mean-column velocity for egg masses were similar between small stream and large river MFP study sites (3.5 cm/s versus 5.0 cm/s, respectively), but mean total depth at small stream MFP study sites was approximately half the mean depth at large river MFP study sites (14.8 cm versus 30.3 cm).  

The observed egg masses were primarily found attached to cobble or boulder in habitats dominated by cobble, boulder or mixed substrate sizes.  One egg mass was found attached to bedrock, and a few egg masses were found attached to cobble or boulder in bedrock-dominated habitats (Table AQ 12-5).

Habitat availability was not limited at large river sites, but was limited in small stream sites.  Figure AQ 12-8 shows velocity and depth habitat availability collected at three representative large river sites where habitat use data were collected (R1.2, R3.5, and NFMF2.3).  A large amount of various depth and velocity habitat was available.  The amount of habitat used by the 23 egg masses observed at these three sites was approximately 8.5 m2 (approximately 0.37 m2 per egg mass).  The amount of habitat available for oviposition was several hundreds of square meters.  At the small stream sites, deep water (greater than 0.5 m) was not present or very limited, which likely accounts for the shallower mean depth at egg mass locations on the small stream sites versus the large river sites.

The distributions of depth and mean-column velocity values observed at egg mass locations at large river MFP study sites were generally similar to the distributions of values in the Lind and Yarnell (2007) data, clustering at low velocities and shallow depths (Figure AQ 12-6); however, mean-column velocities and depths were slightly higher in the MFP study rivers.  The mean-column velocities and depths in the MFP study rivers were 5.0 cm/s and 30.3 cm, respectively, compared with 2.2 cm/s and 19.6 cm , respectively, in the rivers evaluated by Lind and Yarnell (2007).  
Mean values for total depth and mean-column velocity for egg masses were similar between large river bypass reach study sites and large river comparison sites (Figures AQ 12-9a and AQ 12-9b).  Mean-column velocity was slightly higher in large river bypass reach study sites than in large river comparison sites (5.2 cm/s versus 3.8cm/s, respectively).  Total depth was slightly less in large river bypass reach study sites than in the comparison sites (32.1cm versus 26.7cm, respectively).   
Tadpoles

At large river sites, mean-column velocity for late season tadpoles (August) was typically less than 6 cm/s and depth was typically less than 25 cm (Figures AQ 12-10 and AQ 12-11).  Data collected during the spring was primarily for newly hatched tadpoles located adjacent to the egg mass locations.  For the large river sites, the spring tadpole data are compared to the August tadpole data in Figure AQ 12-11.  The spring tadpole data likely reflects the location of the egg masses more than selection of habitat by the young tadpoles.

A comparison of the mean-column velocity and depth histograms for the small stream sites and large river sites indicate that tadpole velocity utilization was similar, but the depth utilization at the small stream sites appears to be slightly less (Figures AQ 12-12, AQ 13a and AQ 13b).  Average values for mean-column velocity for tadpoles at the small stream and large river survey sites were 0.9 cm/s and 1.1 cm/s, respectively.  Mean depth at small stream sites was 5.9 cm while mean depth at large river sites was 12.4 cm.  Part of the difference may have been an artifact of the smaller number of samples in the small stream site dataset, which may not have reflected the tail of the distribution adequately.  Less deep water habitat was available at the small stream sites, but this likely is not a factor in the difference as there was water deeper than was utilized in the small streams.
The distributions of depth and mean-column velocity observed for tadpoles at the large river MFP study sites were generally similar to the distribution of values in the Lind and Yarnell (2007) data, clustering at low velocities and shallow depths (Figure AQ 12-10).  Total depths for the Lind and Yarnell (2007) data ranged from 2 cm to 100 cm with a mean value of 22.6 cm.  The MFP data ranged from 0.0 cm to 76.2 cm with a mean of 12.4 cm.  The mean-column velocity data for the MFP  data clustered at values less than 4 cm/s and ranged up to 27.4 cm/s, with an average of 1.1 cm/s. These values were similar to the Lind and Yarnell (2007) data, which also clustered at less than 4 cm/s, ranged up to 28 cm/s, with an average of 3.4cm/s.

Mean-column velocity and total depth use for tadpoles was similar between large river bypass reach study sites and large river comparison sites, but the range of values was greater in the large river bypass reach study sites (Figures AQ 12-13a and AQ 12-13b).  As a result, mean-column velocity was higher in the large river bypass reach study sites than comparison sites (1.7 cm/s versus 0.2 cm/s, respectively), as was total depth (13.9 cm versus 9.9 cm, respectively).  The higher velocities observed in the large river bypass reach study sites data are largely from the survey site at the confluence of the Rubicon River and Long Canyon Creek.  At this site, a large number of tadpoles were found along the edges of a run where velocities were greater than zero and depths were slightly higher than those observed along the margins of pools, which was the most common mesohabitat location.  

5.2.5 Coordination to Determine Stage and Velocity Effects

The habitat use data collected as part of this study and habitat data sets available from studies on other rivers will be used by the Aquatic TWG to develop HSC for use in the AQ 1 – Instream Flow Study (PCWA 2007) to model flow effects on FYLF egg mass and tadpole habitat in the study area.  Modeling for FYLF will be completed at four of the instream flows study sites selected by the Aquatic TWG in coordination with this study in August 2007.  The selected instream flow modeling sites are described in the AQ 1 – Instream Flow TSP (PCWA 2007).  Of the four study sites where FYLF habitat modeling will be completed, two modeling sites are located in the peaking reach (MF4.8 and MF14.1) and two are located in the bypass reaches upstream of Ralston Afterbay (MF26.1 and R3.5).  The two sites in the peaking reach include several pool tailout locations and lateral channel habitat locations that are potential FYLF breeding habitat.  At each of the two modeling sites in the bypass reaches, one run habitat unit and one pool tailout habitat unit will be modeled.  Breeding (egg masses and tadpoles) was documented in these habitat units during the 2007 surveys.  Data on egg mass locations will be collected during the spring of 2008 to help validate the habitat suitability output from the models.  

In addition, at the North Fork American River (NF 35.7) and North Fork of the Middle Fork American River (NFMF 2.3) FYLF comparison study sites, two cross-sections were located on FYLF breeding and rearing habitat to quantify stage-discharge relationships.  These cross-sections will be used as part of the instream flow modeling to identify the stage changes that occur under natural flow conditions.

5.3 Western Pond Turtle 

Eight WPT turtles were observed during the 2007 CRLF, FYLF, and fish population surveys, as shown in Table AQ 12-6.  Six of these observations were in the Middle Fork American River or tributaries downstream of Ralston Afterbay (peaking reach) and two were in the North Fork American River.  Two hatchlings were observed in Otter Creek, while the remaining individuals were adults.  Map AQ 12-5 shows the locations of the 2007 WPT sightings and the historical WPT sightings in the study area. 

Several off-channel pond and wetland habitats were identified during CRLF site assessment surveys conducted within 1 mile of Project facilities and features, recreation facilities, and other stakeholder identified recreation areas; and within one mile of potential Project betterments including new facilities, roads, trails, staging and disposal sites, and new inundation area.  However, none of these ponds are located within the study area for WPT.  WPT have been documented in some of the surveyed ponds located outside of the WPT study area, including ponds located at Horseshoe Bar on the Middle Fork American River.  Refer to Attachment A - CRLF Site Assessment, for a detailed description of each pond including maps and photographs.

The GIS and field mapping of potential WPT nesting habitat at each of the Project reservoirs was analyzed in relation to reservoir water surface elevations.  The results are shown in Table AQ 12-7.  GIS maps of ground verified (soil, vegetation, slope, aspect) potential habitat with polygons depicting applicable reservoir water surface elevations are included in Appendix G.  Three water surface elevations, full pool and two lower elevations, were used for the analysis of French Meadows and Hell Hole reservoirs.  The water surfaces roughly represent the range of annual maximum water surface elevations during wet, above normal, below normal, dry, and critically dry water year types (based on a 1975 to 2003 record) (Figure AQ 12-14).  On Ralston Afterbay and Middle Fork Interbay, full pool is typically reached for multiple days each year; therefore, only the full pool water surface elevation was used for the WPT nesting habitat analysis.  

Due to steep slopes, vegetation, and rocky soils, the amount of WPT nesting habitat on the Project reservoirs was very limited.  At both French Meadows and Hell Hole reservoirs, the potential areas for nesting occurred in the upstream portions of the reservoirs where grassy areas and loamy soils existed above the spring/summer high water surface elevation.  A large amount of suitable soil also existed at a lower elevation inside the reservoirs when the water surface was low (e.g., in fall); however, these areas were inundated each spring and early summer when the reservoirs were filled for storage, and thus were not considered suitable habitat.  The amount of filling each year depends on the water year type.  
Middle Fork Interbay and Ralston Afterbay are often at full pool; therefore, potential habitat for WPT nesting was delineated above the high water mark on these reservoirs.  Middle Fork Interbay is comprised almost entirely of steep bedrock slopes, with the exception of one small area on the north side of the reservoir at the boat ramp where suitable soil, vegetation, and slope occurred.  While this area is potential nesting habitat, disturbance from vehicles would be common.  Ralston Afterbay is also dominated by steep slopes, rocky soils, and vegetation; however, a small grassy, low-lying patch of suitable nesting soils is located about 1,000 feet upstream of the dam on the north side of the reservoir (see map in Appendix G).

Along the bypass and peaking river reaches there are abundant locations for potential (slope and aspect) WPT nesting habitat.   GIS maps of both a 150 foot and 300 foot buffer (from the center of the river) of suitable slope and aspect are provided in Appendix G.  Soils and canopy cover within these polygons was not field verified.  However, along the rivers there are open canopy areas with suitable soils.
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California Red-legged Frog Site Assessment Report

� A bypass reach is a segment of a river or stream downstream of a diversion facility or reservoir where Project operations result in the diversion of a portion of the water from that reach.  Bypass reaches associated with the MFP include: the Middle Fork American River between French Meadows Dam and Ralston Afterbay; the Rubicon River between Hell Hole Dam and Ralston Afterbay; Duncan Creek between the diversion dam and its confluence with the Middle Fork American River; and the North and South Forks of Long Canyon Creek and the mainstem of Long Canyon Creek from the diversion dams to the confluence with the Rubicon River.





� The MFP has a single peaking reach, which extends from Oxbow Powerhouse / Ralston Afterbay to the high-water mark of Folsom Reservoir. In this reach, flows fluctuate substantially to meet power demands or to support whitewater recreation.








