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Introduction
This report presents the California Red-legged Frog (CRLF) (Rana aurora draytonii) Site Assessment conducted for the relicensing of Placer County Water Agency’s (PCWA’s) Middle Fork American River Project (MFP or Project).  The purpose of the Site Assessment is to provide the U.S. Fish and Wildlife Service (USFWS) with sufficient information to make a determination as to whether protocol-level presence/absence surveys for the federally listed CRLF are required for relicensing of the MFP.
This Site Assessment was prepared in accordance with the USFWS Revised Guidance on Site Assessments and Field Surveys for California Red-legged Frogs (Guidance) (USFWS 2005) and with the study approach for CRLF site assessment surveys described in PCWA’s AQ 12 - Special-Status Amphibian and Aquatic Reptile Technical Study Plan.  The study area for this Site Assessment encompasses one mile around all existing Project facilities and features, Project recreation facilities, stakeholder-identified dispersed concentrated use areas, and river/stream reaches affected by the MFP within the historic range of the species (below 5,000 feet in elevation).  The study area also includes one mile around potential Project betterments/improvements (less than 5,000 feet in elevation), including proposed new facilities, roads, trails; staging and disposal sites; as well as potential new inundation areas.   
A draft report was distributed to the Terrestrial Technical Working Group, including USFWS, on February 19, 2008 for a 60 day comment period.  The comment period ended on April 19, 2008.  One comment was received from USDA-FS during the March 10, 2008, working group meeting.  This comment is addressed in this report.  On March 27, 2008, USFWS provided a letter to PCWA stating that following review of the report, they determined that protocol level CRLF surveys should be conducted at four locations in the study area.  Refer to Appendix A for a copy of this letter.

Project Description
PCWA owns and operates the MFP, a system consisting of two major storage reservoirs, five smaller regulating reservoirs and diversion pools, and five powerhouses that began operations in 1967.  The MFP seasonally stores and releases water to meet consumptive demands within western Placer County and to generate power for the California electrical grid.  PCWA operates the MFP under a 50-year license (FERC Project No. 2079) issued in 1963.  The current license expires on March 1, 2013. PCWA is seeking the renewal of its license to continue operations of the MFP pursuant to FERC’s Integrated Licensing Process (ILP) regulations. 
The MFP is located on the western slope of the Sierra Nevada primarily in Placer County, California (Map 1).  A small component of the Project (a portion of Ralston Afterbay Dam) is located in El Dorado County, California.  The MFP is located within the Middle Fork American River Watershed (Watershed) at elevations ranging from approximately 1,100 feet to 5,300 feet.  The Project is almost entirely in the Tahoe National Forest (TNF) and the Eldorado National Forest (ENF), with a small portion on PCWA-owned property. 
A detailed description of Project facilities and operations and maintenance activities is provided in Supporting Document (SD) B of the Pre-Application Document (PAD) filed with the FERC on December 13, 2007 (PCWA 2007) and provided under separate cover to the USFWS.  The following briefly summarizes this information. 
The MFP serves as a multi-purpose water supply and hydro-generation project designed to conserve and control waters of the Middle Fork American River, the Rubicon River, and several associated tributary streams.  Water for hydroelectric generation and consumptive use is diverted and stored under permits and licenses issued by the State Water Resources Control Board. 

Water for consumptive purposes is released from the MFP and re-diverted at two locations: (1) the American River Pump Station, located on the North Fork American River near the City of Auburn; and (2) Folsom Reservoir.  Both points of re-diversion are downstream of the MFP facilities and neither is part of the MFP as defined in the FERC Project License.  

Hydroelectric power from the MFP is produced at five Project powerhouses with a combined nameplate generating capacity of approximately 224 megawatts.  The total annual flow through the MFP and the resulting total annual generation are highly variable.  The MFP produces an average of 1,030,000 megawatt-hours annually on mean generation flows of 452,000 acre-feet (ac-ft).  
1.1 Project Facilities

The MFP diverts, stores, and transports water through a series of stream diversions, reservoirs, water conveyance systems, and powerhouses before it is released back into the Middle Fork American River below Oxbow Powerhouse, approximately 29 miles upstream of Folsom Reservoir (Map 1).  Instream flow releases below each diversion are made in accordance with FERC license requirements.  All electricity generated by the MFP is delivered to Pacific Gas and Electric’s (PG&E’s) transmission system at Project switchyards and substations, typically located near powerhouses. PG&E’s transmission system is not part of the MFP. 

The backbone of the MFP is its two principal water storage reservoirs, French Meadows and Hell Hole.  These reservoirs are located on the Middle Fork American River and the Rubicon River, respectively, and have a combined gross storage capacity of 342,583 ac-ft. 

Starting at the highest elevation of the MFP, water is diverted from Duncan Creek at the Duncan Creek Diversion and routed through the Duncan Creek-Middle Fork Tunnel into French Meadows Reservoir (134,993 ac-ft of gross storage).  Flows in the Middle Fork American River are captured and stored in French Meadows Reservoir along with diversions from Duncan Creek.  Water is released into the Middle Fork American River downstream of French Meadows Dam.  From French Meadows Reservoir, water is transported via the French Meadows-Hell Hole Tunnel, passed through the French Meadows Powerhouse (installed generating capacity of 15.3 MW) and released into Hell Hole Reservoir (207,590 ac-ft of gross storage).  Flows in the Rubicon River are captured and stored in Hell Hole Reservoir along with water released from French Meadows Reservoir through French Meadows Powerhouse.  Water released from Hell Hole Reservoir into the Rubicon River to meet instream flow requirements first pass through the Hell Hole Powerhouse (installed generating capacity of 0.73 MW), which is located at the base of Hell Hole Dam.

From Hell Hole Reservoir, water is also transported via the Hell Hole-Middle Fork Tunnel, passed through the Middle Fork Powerhouse (installed generating capacity of 122.4 MW) and released into the Middle Fork Interbay (175 ac-ft of gross storage).  Between Hell Hole Reservoir and Middle Fork Powerhouse, water is diverted from the North and South Forks of Long Canyon creeks directly into the Hell Hole-Middle Fork Tunnel.  

Flows from the Middle Fork American River (including instream flow releases from French Meadows Reservoir) are captured at Middle Fork Interbay along with water released from Hell Hole Reservoir through Middle Fork Powerhouse.  From Middle Fork Interbay, water is transported via the Middle Fork-Ralston Tunnel, passed through the Ralston Powerhouse (installed generating capacity of 79.2 MW) and released into the Ralston Afterbay (2,782 ac-ft of gross storage). 

Flows from the Middle Fork American River (including instream releases from Middle Fork Interbay) and flows from the Rubicon River (including instream releases from Hell Hole Reservoir) are captured in Ralston Afterbay along with water transported from Middle Fork Interbay through Ralston Powerhouse.  From Ralston Afterbay, water is transported via the Ralston-Oxbow Tunnel, passed through the Oxbow Powerhouse (installed generating capacity of 6.1 MW) and released from the MFP to the Middle Fork American River. 

In addition to these major water and power facilities, the MFP includes 35 Project roads (totaling almost 18 miles) and 10 Project trails (totaling approximately 0.5 miles).  These roads and trails are used almost exclusively by PCWA to access Project facilities.  The Project roads and trails represent less than 1% of the total miles of roads and trails in the Watershed.  There are also over 6 miles of Project powerlines and communication lines, which provide power to operate Project equipment and allow communication between Project facilities. In addition, numerous smaller facilities and features support MFP operations including flow gaging stations and weirs, photovoltaic poles, microwave reflectors and radio towers, sediment disposal sites, generator and storage buildings, operator cottages, a maintenance shop, a dormitory facility, and security and public safety fences. 

The MFP also includes 21 developed recreation facilities to enable public access to public lands and Project reservoirs. The developed Project recreation facilities are concentrated around French Meadows Reservoir, Hell Hole Reservoir, South Fork Long Canyon Diversion Pool, and Ralston Afterbay.  
1.2 Project Operation

The MFP has been operated for over 40 years by PCWA as a multi-purpose project to benefit the people of Placer County. The MFP is operated with respect to four objectives, as follows:

· Meet FERC license requirements that protect environmental resources and provide for recreation;

· Meet the consumptive water demands of western Placer County;

· Generate power to help meet California’s energy demand and provide valuable support services required to maintain the overall quality and reliability of the state’s electrical supply system; and

· Maintain Project facilities to ensure their continued availability and reliability. 

Project operations for water supply and electric power generation are constrained by regulatory and contract requirements, the physical capacities of the Project facilities, and water availability.  Regulatory and contract requirements include conditions imposed by the FERC license, water rights permits, water delivery contracts, and the existing power purchase contracts with PG&E.  Water availability is influenced by carryover storage in the Project reservoirs and the timing and quantity of annual runoff.

Typical annual operation of the Project results in the capture of runoff which is diverted to increase storage in French Meadows and Hell Hole reservoirs in the winter and spring (filling period), and drawdown of the reservoirs during the summer, fall, and early winter (release period).  Operation of the MFP varies from year-to-year based on the timing and magnitude of spring runoff, which is influenced by the amount of winter snow pack and ambient temperature conditions, as well as precipitation.

1.3 Testing and Maintenance 

To maintain and protect system reliability, PCWA conducts annual inspections, testing, and maintenance of Project facilities.  Annual maintenance is scheduled at a time when the work can be expeditiously completed (during favorable flow and weather conditions) and have the least effect on water supply deliveries and power production. 

These activities typically occur for facilities in the lower Project area beginning in late September, and require that the lower MFP powerhouses (Middle Fork, Ralston, and Oxbow) be taken out of service for 3 to 6 weeks.  During the fall maintenance period, Middle Fork Interbay and Ralston Afterbay water levels are lowered to allow access to the facilities.  Consumptive demands and instream flow requirements downstream of Oxbow Powerhouse during the fall outage are typically met by increasing flow releases from Hell Hole Reservoir into the Rubicon River.  Inspection, testing, and the maintenance of facilities in the upper Project area (i.e., French Meadows and Hell Hole powerhouses) typically occur during the spring, once the roads to the Project facilities are passable. 

PCWA also implements routine maintenance activities within and around Project facilities to: 

· Preserve Project flow and storage capacities by implementing sediment and debris management; 

· Protect worker and public health and safety by implementing vegetation management, pest management, signage, and erosion and rock control measures; 

· Provide facility access by implementing road and trail maintenance; and

· Protect facility reliability by implementing equipment maintenance, erosion and rock control measures, facility painting, and powerline and communication line pole replacement. 

For Project recreational facilities, PCWA has on-going agreements with the TNF and ENF under which it provides the financial resources necessary to support a portion of the operation and restoration of these facilities by the respective National Forests. 

1.4 Potential Project Betterments/Improvements

In preparation for the relicensing of the MFP, PCWA conducted an assessment to identify potential modifications or additions (betterments) to existing Project facilities that would improve operations or maintenance of the Project, and result in an increase in net or peaking generation.  As a result of this assessment, PCWA included the following three potential Project betterments in the PAD: 

· Hell Hole Reservoir Seasonal Storage Increase. 

· French Meadows Powerhouse Capacity Upgrade.
· Ralston Powerhouse Capacity Upgrade.
Refer to Maps 2a-2d for the location of the three potential Project betterments.  PCWA intends to further evaluate these potential betterments during relicensing with respect to their engineering and economic feasibility and the potential protection, mitigation, or enhancement measures that may be necessary to address potential effects on environmental and cultural resources.  The specific Project betterments to be included in the License Application will be determined after reviewing the results of on-going engineering, economic, cultural, and environmental studies in relation to potential future license conditions. 

1.4.1 Hell Hole Reservoir Seasonal Storage Increase 

The purpose of this betterment would be to seasonally increase the storage capacity of Hell Hole Reservoir.  The betterment would utilize a portion of the existing flood control pool, above the present normal maximum operating water level, to store additional water during the spring and summer after the peak of the runoff period.  An approximate 9,750 ac-ft to 12,000 ac-ft increase in seasonal storage in the reservoir would be achieved by installing 8-10 foot high crest gates on the existing dam spillway.  The crest gates would be raised when needed to increase reservoir storage.  Operation of the crest gates would also seasonally increase the reservoir’s inundation area within the existing flood pool by approximately 37 acres. 

In years when either French Meadows or Hell Hole reservoirs would have spilled, this betterment would allow the MFP to capture additional water in storage in Hell Hole Reservoir which can later be used to increase net annual energy generation. In all but the driest years, the betterment would also allow the MFP to shift the timing of some generation from the spring run-off period to the summer peak energy demand period. While the shift in the timing of the generation will not increase total annual MFP generation, it will increase the benefit of the Project by increasing generation during the peak energy demand period.  This betterment would require a new water right to allow for additional storage at Hell Hole Reservoir.

This betterment would require the following modifications to existing Project facilities: 

· Hell Hole Dam Spillway - install 8-10 foot-high crest gates on the existing concrete spillway. 

· Hell Hole Dam - install 2 foot-high parapet walls on each end of the existing dam to maintain minimum freeboard requirements, if 10 foot-high crest gates are installed. 

· French Meadow Powerhouse - install 4 foot-high parapet wall at the powerhouse to avoid inundation from wave action when the reservoir is at its maximum water surface elevation.
· Hell Hole - Middle Fork Tunnel Gatehouse - install 4 foot-high parapet wall around the gatehouse to avoid inundation from wave action. 

· South Fork Long Canyon Diversion Dam - install 3 foot-high crest gates on the diversion dam or a check valve at the drop inlet to avoid the backflow of water from the Hell Hole - Middle Fork Tunnel into South Fork Long Canyon Creek when Middle Fork Powerhouse is not operating. 

The betterment would also require construction of three new Project facilities including:

· Hell Hole Dam Spillway Crest Gates Control Building - construct a small control building adjacent to the spillway to provide power to operate the spillway crest gates. 

· Hell Hole Dam Spillway Crest Gates Control Building Powerline - construct a short spur line (approximately 525 feet) from the control building to an existing powerline to provide power for spillway crest gate operations. 

· South Fork Long Canyon Diversion Dam Generator Building - construct a control building with a generator to provide power to operate the crest gate.
1.4.2 French Meadows Powerhouse Capacity Upgrade

The purpose of this betterment would be to increase the generating capacity of the existing French Meadows Powerhouse from 15.3 MW to approximately 30 MW. Generating capacity would be increased by adding a second powerhouse immediately adjacent to the existing powerhouse.  The existing French Meadows Powerhouse is only able to utilize approximately one-half of the maximum hydraulic capacity of the French Meadows - Hell Hole Tunnel.  The addition of a second unit would allow the maximum hydraulic capacity of the tunnel to be used to transport more water over a shorter period of time from French Meadows Reservoir to Hell Hole Reservoir, thereby increasing the MFP’s peaking generation capabilities.  This betterment would require a new water right to allow for an increase in the permitted direct diversion rate from French Meadows Reservoir to Hell Hole Reservoir.

The new powerhouse would also increase the capability of the MFP to supply electrical grid support services.  The new generating unit could be operated simultaneously or independently of the existing generating unit. The existing PG&E 60-kV French Meadows - Middle Fork Transmission Line will be used to interconnect the new powerhouse with the PG&E transmission system.

This betterment would require the following modifications to existing Project facilities: 

· French Meadows - Hell Hole Tunnel Intake Trash Rack - possible replacement of the existing cylindrical trash rack with a larger trash rack to reduce head losses and allow greater volume of water to flow into the tunnel. 

· French Meadows Powerhouse Switchyard - expand the existing switchyard to include additional buswork, transformers, and electrical switching equipment necessary to convey the additional power generated at the new powerhouse.
· Middle Fork Powerhouse Upper Switchyard - upgrade the transformers and switchgear at the existing 60kV substation at Middle Fork Interbay to handle the additional power transfer.
This betterment would also require construction of the following new Project facilities: 

· French Meadows Powerhouse - construct a second powerhouse with installed generating capacity of approximately 15 MW immediately adjacent to existing powerhouse. 

· French Meadows Powerhouse Penstock - construct a second penstock, parallel to the existing penstock, to provide water to the new powerhouse. 

· Additional Surge Capacity Facility - develop additional surge capacity through construction of a surge shaft, surge shaft and tank, or surge pipeline located above the French Meadows - Hell Hole Tunnel Portal, or installation of a bypass valve in the new powerhouse.
· French Meadows - Hell Hole Tunnel Surge Shaft or Pipeline Access Road - construct a new Project road from an existing Forest Service road to the surge shaft or pipeline and temporarily improve the existing Forest Service road.
1.4.3 Ralston Powerhouse Capacity Upgrade

The purpose of this betterment is to improve the operating efficiency of the Middle Fork - Ralston system by increasing the hydraulic capacity of Ralston Powerhouse to match Middle Fork Powerhouse throughput, plus accretions at Middle Fork Interbay.  This betterment would allow the MFP to maximize peaking generation during periods of high energy demand, thereby increasing the overall benefit of the MFP.  This betterment would only require upgrades to electrical and mechanical equipment within the Ralston Powerhouse.  This betterment may result in the ability of Ralston Powerhouse to utilize more than 1,000 cubic feet per second (cfs), in which case a new water right will be needed.

Methods
Methods used to develop information for this Site Assessment included: (1) documenting whether the study area is within the current or historic range of CRLF; (2) describing any known records of CRLF in the study area; (3) a describing CRLF habitat requirements, and (4) characterizing, mapping, and evaluating existing upland and aquatic habitat conditions for CRLF in the study area.   
1.5 Current and Historic Range of CRLF
Available literature was reviewed to determine the current and historic range of CRLF in the study area.  Literature reviewed included Designation of Critical Habitat for the California Red-legged Frog and Special Rule Exemption Associated with Final Listing for Existing Routine Ranching Activities, Final Rule (USFWS 2006), Recovery Plan for the California Red-legged Frog (USFWS 2002), and other information referenced as appropriate.
1.6 Known CRLF Records
Known CRLF records in the study area were compiled from a review of the following sources: the California Natural Diversity Database (CNDDB) (CDFG 2007), University of California Berkeley’s Museum of Vertebrate Zoology Data Access (UC Berkeley 2007); and the California Red-Legged Pond Survey Report for the Ralston Ridge Pond (PG&E 2004). 
In addition, agency representatives and species experts familiar with CRLF in the Middle Fork American River (MFAR) watershed were consulted.  This includes USFWS-recognized CRLF expert Sean Barry, Amy Fesnock of USFWS, and Jann Williams of U.S. Department of Agriculture, Forest Service (USDA-FS).  Other local individuals familiar with amphibian studies or resources in the study area were also consulted.  

1.7 CRLF Habitat Characteristics
Available sources were reviewed to characterize CRLF habitat requirements.  The sources included a review of the Recovery Plan for the California Red-legged Frog (USFWS 2002), USFWS Guidance (USFWS 2005), Designation of Critical Habitat for the California Red-legged Frog and Special Rule Exemption Associated with Final Listing for Existing Routine Ranching Activities, Final Rule (USFWS 2006), the USFWS species account for CRLF (USFWS 2007), and other information referenced as appropriate.  In addition, USFWS-recognized CRLF expert Sean Barry was consulted to provide additional information on the characteristics of CRLF habitat.

1.8 Upland and Aquatic Habitat Characterization 
The USFWS Guidance requires that CRLF Site Assessments include descriptions and maps of upland and aquatic habitat within 1 mile of the Project boundary.  The methods implemented to characterize and map upland and aquatic habitats in the study area are provided below.
1.8.1 Upland Habitat 
Mapping and descriptions of upland habitats present in the study area are based primarily on technical studies implemented by PCWA in 2007.  A summary of the methods used in these studies is provided below.  Refer to TERR 1 - Vegetation Communities and Wildlife Habitats Technical Study Report (PCWA 2007) for more detailed methods and study results.

Preliminary information on upland vegetation communities in the vicinity of the MFP was developed based on USDA-FS CalVeg data (PCWA 2007).  Detailed information on riparian communities in the study area was developed from field surveys (helicopter and ground) conducted in August, September, and October 2005, as part of PCWA’s Physical Habitat Characterization Study (PCWA 2006).  These data were integrated to develop preliminary vegetation community maps in the study area. 
The preliminary vegetation maps were verified through a review of aerial photographs of the study area (AirPhoto USA 2005) and video of stream reaches and reservoirs associated with the MFP in August 2007.  Ground-truth surveys were conducted by helicopter and on the ground August through November 2007.  Corrections or modifications to CalVeg data resulting from the review of aerial photographs and video and from ground-truth surveys were incorporated into GIS layers and finalized maps were developed.

1.8.2 Aquatic Habitat
Methods implemented to develop descriptions and maps of aquatic habitat in the study area include a review of aerial photos, low-elevation helicopter surveys, and ground surveys. 
Review of Aerial Photographs

Aerial photographs were reviewed to identify potential aquatic habitat (e.g., backwater areas) along the rivers, large and moderate creeks, and small tributary streams associated with the MPF.  In addition, the photographs were reviewed to identify permanent or semi-permanent natural ponds, or artificial impoundments such as stock ponds and irrigation ponds in the study area.  All photos were full-color orthophotos taken 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

Low-elevation helicopter surveys of all areas within the study area were conducted in August 2007 by two biologists and CRLF expert Sean Barry.  Potential aquatic habitat identified during the surveys was recorded, and additional information for these areas was collecting during ground surveys, as described below.  Inaccessible areas were surveyed by helicopter only.

Ground Surveys

A description of survey methods implemented to obtain aquatic habitat data in the study area is  provided below.  Refer to Table 1 for a list of aquatic habitats evaluated in this assessment.
Rivers
Habitat data on the large rivers within the MFP were collected as part of studies conducted in 2005 and 2006 for PCWA’s Draft Physical Habitat Characterization Report (PCWA 2006), including geomorphology studies, riparian habitat mapping studies, and aquatic habitat characterization studies.
Data obtained that are pertinent to this CRLF Site Assessment include:

· Average and maximum bankfull depth. 
· Bankfull width. 
· Water surface slope (i.e., longitudinal profile). 
· Dominant particle size class (i.e., sand, gravel, cobble, boulder, or bedrock).
· Mean riparian corridor width and riparian vegetation community composition.
· Riparian vegetation percent canopy cover.
· Mesohabitat composition, including information on the extent of pool-type and non-pool habitat (cascades, riffles, and runs).
· Fish species present.
Refer to the Draft Physical Habitat Characterization Report (PCWA 2006) for detailed methodologies for collection of these data in conjunction with other habitat characterization studies.
Large and Moderate Creeks and Small Tributary Streams
Habitat information on large and moderate creeks and small tributary streams in the study area was obtained during foothill yellow-legged frog (FYLF) surveys conducted by PCWA in 2007 as part of the AQ-12, Special-Status Amphibian and Aquatic Reptile technical studies.  Only accessible streams were surveyed.
During the surveys, photographs were taken of each stream, and the following data were collected, as required by the USFWS Guidance:
· GPS location. 

· Bankfull width and depth.
· Stream gradient (percent slope).
· Size and depth of instream pools, if present. 
· Characterization of non-pool habitat. 
· Presence of emergent or overhanging vegetation. 
· Substrate composition.
· Descriptions of the stream bank.  
· Presence of CRLF individuals (if any).
· Predators (such as bullfrogs and predatory fish) and/or other wildlife species present.
Data were recorded on CRLF Habitat Site Assessment Data Sheets (Appendix D of the USFWS Guidance).

Reservoirs and Diversion Pools 

Information on reservoirs and diversion pools associated with the MFP was developed from field data collected in 2007 as part of PCWA’s TERR 1 Vegetation Communities and Wildlife Habitats technical studies, from consultation with PCWA staff, and a review of  SD B - Detailed Existing Project Description of the PAD (PCWA 2007). Data obtained that are pertinent to this CRLF Site Assessment include:
· Photographs of the reservoirs and diversion pools.
· Size (acreage) and depth of the reservoirs and diversion pools.
· General physical setting and characteristics of surrounding landscape.
· Substrate composition.
· Vegetation communities present.
· Emergent and overhanging vegetation present.
Off-Channel Ponds

Habitat data on off-channel ponds in the study area were obtained through ground surveys conducted August through December 2007 by teams of two biologists and by CRLF expert Sean Barry.  During the surveys, photographs were taken of each off-channel pond, and the following data were collected, as required by the USFWS Guidance:

· GPS location. 

· Pond size and maximum depth.
· Presence of emergent or overhanging vegetation and dominant species.
· Substrate composition.
· Whether pond is ephemeral or perennial.
· CRLF individuals present (if any).
· Predators (such as bullfrogs and predatory fish) and/or other wildlife species present.
Data were recorded on CRLF Habitat Site Assessment Data Sheets (Appendix D of the USFWS Guidance).

Results
1.9 Current and Historic Range of CRLF

The study area is within the historic range of CRLF, which includes aquatic, riparian, and upland habitats throughout much of California and northern Baja California.  Currently, CRLF are known to occur from sea level to approximately 3,500 feet in elevation, although historical sightings have been reported as high as 4,900 feet in the Sierra Nevada (USFWS 2002).  Jennings and Hayes (1994) suggested that populations at the upper elevation limit may represent translocations.  

In the foothills along the west slope of the Sierra Nevada, five isolated populations of CRLF are currently known, compared to over 60 historic locations reported (USFWS 2002).  However, much of the land in the Sierra Nevada foothills is privately owned and has not been surveyed.  Therefore, the actual distribution of CLRF in this region is unknown.

The MFP is within the USFWS CRLF Recovery Unit 1 (Sierra Nevada Foothills and Central Valley) (USFWS 2002), but does not contain USFWS-designated critical habitat. The nearest critical habitat unit, ELD-1, is located south of the MFAR watershed in El Dorado County (USFWS 2006).
1.10 Known CRLF Records

1.10.1 Records Within the Study Area
There is only one known CRLF record within the study area (Table 2 and Map 3).  In June 2001, a single adult CRLF was observed in an ephemeral pool north of Pennsylvania Point, on the western end of Ralston Ridge (CNDDB 2007, PG&E 2004).  Experts believe the frog was at this site during dispersal (Barry, pers. comm., 2007a).  The site, which is on a right-of-way below a PG&E transmission line, was almost completely burned in the Ralston Ridge wildfire of 2006 and remains almost completely denuded.  The pond, which appears to have been formed in a depression caused by ground disturbance and erosion resulting from logging operations, was completely dry in 2007 during helicopter surveys completed for this Site Assessment.  No frogs have been detected at the site since 2001 (Barry, pers. comm., 2007a).

No CRLF were observed during ground surveys conducted in 2007 for this Site Assessment.  In addition, there were no incidental sightings of CRLF recorded during numerous aquatic surveys conducted for the MFP in 2005 through 2007 as part of early relicensing studies.  

1.10.2 Records Outside the Study Area, but within the MFAR Watershed

There are two additional CRLF records outside the study area, but within the MFAR watershed (Table 2 and Map 3):

· One CRLF museum specimen was found in the vicinity of Michigan Bluff, in 1916, approximately 1 1/3 mile north of the study area.  
· In 2006, a population of more than fifty CRLF was observed in ponds on private land at Michigan Bluff, just less than one mile north of the study area.  All life stages were observed at the site (i.e., eggs, tadpoles, metamorphs, and adults), and the population is believed to be reproductive (Fesnock, pers. comm., 2007).
1.11 CRLF Habitat Characteristics

1.11.1 Upland Habitat 

The USFWS defines upland habitats broadly as those which “provide food and shelter sites for CRLF and assist in maintaining the integrity of aquatic sites by protecting them from disturbance and supporting the normal functions of the aquatic habitat” (USFWS 2006).  For example, upland habitats may be riparian areas immediately adjacent to aquatic breeding areas, or grasslands that contain seeps and springs (USFWS 2002).  Adult CRLF may move from spawning pools into deeply shaded forest streams during the summer, and seek shelter in root masses and undercuts (Barry, pers. comm., 2007c).  Due to the fact that CRLF in coastal California are known to make long-distance movements “without regard to topography, vegetation type, or riparian corridors” (USFWS 2002), any upland habitat that does not contain significant barriers to dispersal may potentially be used by CRLF.  Barriers to dispersal defined by USFWS (2006) include urban and suburban developments, wide or fast-flowing rivers and streams, lakes and reservoirs greater than 50 acres, and heavily traveled roads without underpasses or culverts.  

1.11.2 Aquatic Habitat Characteristics

The USFWS Guidance document states that the following aquatic habitats represent potential habitat for CRLF:
· Marshes.
· Springs.
· Permanent and semi-permanent natural ponds.
· Ponded and backwater portions of streams.
· Artificial impoundments such as stock ponds, irrigation ponds, and siltation ponds.
· Slow-moving shallow riffle zones in creeks.
The USFWS Guidance document further states that the following aquatic habitat does not represent appropriate habitat for CRLF:

· Deep lacustrine water bodies, such as lakes and reservoirs (greater than 50 acres in size) (USFWS 2002).  

The following additional characteristics of potential CRLF spawning habitats were identified through a review of available information:
· Most spawning habitat is associated with dense or shrubby riparian vegetation including, but not limited to, willows (Salix spp.), cattails (Typha spp.), and bulrushes (Scirpus spp.) (USFWS 2007).  

· Vegetation typically provides shade for a significant portion of the water body, with dense vegetation located at or near water level (Hayes and Jennings 1998).  

· CRLF prefer relatively deep (between 0.5 and 1.5 meters in depth) (Barry, pers. comm., 2007c), still or slow-moving water (Hayes and Jennings 1998, Jennings and Hayes 1994).  

· At seasonal spawning habitat, water must remain long enough in most years to allow for metamorphosis of most of the tadpoles (generally between July and September) (USFWS 2006).  

· Most populations of CRLF are found in habitats that are free of introduced predators.  Predators on one or more life stages of CRLF are believed to include bullfrogs, non-native crayfish, and various fishes including bass, catfish, and mosquito fish (USFWS 2002).

1.12 Upland and Aquatic Habitat Characterization 
This section provides a description of upland and aquatic habitats present in the study area.
1.12.1 Upland Habitat
Upland habitats are used primarily by CRLF during the non-breeding season for dispersal and/or estivation.  Specific upland habitat requirements are poorly understood and USFWS (2002) stated that “any upland habitat that does not contain significant barriers to dispersal may potentially be used by CRLF.”  Therefore, the description of upland habitat in this assessment is provided as overview of general habitat conditions in the study area.  The following describes vegetation communities within the study area as well as associated lands uses and potential dispersal barriers. 

Vegetation Communities

Twenty-three upland vegetation communities are present in the study area.  These include two herb-dominated, four shrub-dominated, and 17 tree-dominated communities.  Vegetation communities in the study area vary with elevation.  At higher elevations, two mixed conifer communities are present—one dominated by fir species (white fir) and the other dominated by pine species (sugar pine and Jeffrey pine).  These mixed conifer communities transition into stands of Ponderosa pine and Douglas-fir at intermediate elevations near Middle Fork Interbay.  At the lower elevations, the surrounding vegetation is dominated by canyon live oak woodland communities.  A list of the vegetation communities in the study area is provided in Table 3 and descriptions of these communities are provided in Appendix B.  A map of the location of these communities is provided as Map 4.
Land Use

The study area is situated in the foothills and mountainous uplands of the western slope of the central Sierra Nevada.  The study area is heavily forested, rural in nature, and sparsely populated.  There are no residential or commercial developments in the immediate vicinity of the study area.  The nearest population center is Foresthill (population 1,791), located approximately four miles west-northwest of Ralston Afterbay.  Several paved roads provide the primary access to the MFP vicinity.  These include: Mosquito Ridge Road, Ralston Ridge Road, Blacksmith Flat Road, and Soda Springs Riverton Road. Lands within the study area are located primarily within the Eldorado National Forest (ENF) and Tahoe National Forest (TNF).  Private parcels are also present throughout the study area at various locations.  Land use within the FERC Project boundary is focused on hydropower generation and recreation.  Land use outside the FERC Project boundary is managed mainly for recreation, timber harvest, grazing, natural resource protection, and to a lesser extent mining.  

Potential Barriers to CRLF

By USFWS definition (2006), large rivers and reservoirs such as the Middle Fork American River, the Rubicon River, Hell Hole Reservoir, and Ralston Afterbay represent barriers that would restrict the northward and/or southward movement of CRLF throughout the study area.

1.12.2  Aquatic Habitat 
The following characterizes aquatic habitat for CRLF in the study area.  Table 1 provides a list of aquatic habitats (including rivers, large and moderate creeks, small tributary streams, reservoirs, diversion pools, and off-channel ponds) evaluated in this Site Assessment.  Map 5 provides an overview of the locations of these aquatic habitats.
Rivers

There are two major rivers associated with the MFP, the MFAR and the Rubicon River.  Both rivers are rocky, fast-flowing rivers and do not provide appropriate habitat for CRLF.  The rivers do not contain ponded or backwater areas that represent appropriate aquatic habitat for CRLF (USFWS 2006).  Further, the rivers do not have still, slow-moving water or vegetation characteristics typical of most sites known to support populations of CRLF.  According to USFWS-approved CRLF expert Sean Barry, decades of surveys along fast, rocky waterways such as the MFAR and the Rubicon River have yet to reveal a single CRLF population (Barry, pers. comm., 2007b).  In addition, the MFAR below Ralston Afterbay often experiences substantial daily fluctuations in flow levels due to peaking generation.  These flow fluctuations would likely exclude breeding CRLF populations.  Finally, these rivers represent barriers to CRLF dispersal as defined by USFWS (2006).  
An overview of the MFAR and the Rubicon River is provided below.  Table 4 provides more information on the geomorphology, hydrology, and riparian vegetation patterns along these rivers. 
The MFAR, which flows west from the crest of the Sierra Nevada to the Central Valley floor, is contained within a deeply incised river canyon between 2,000 to 4,000 feet-deep.  Stream channel gradients along the MFAR from French Meadows Reservoir down to Ralston Afterbay are relatively steep (slopes of greater than 2%), and the water is confined within the bedrock channel.  As a result, floodplains within the river canyon are generally small, poorly developed, or non-existent.  Substrate materials include bedrock, boulder, cobble, and gravel, often in equal mixtures.  Downstream of Ralston Afterbay, the MFAR has a more moderate gradient (slopes of between 2.5%), with a broader floodplain and large alluvial bars present along the river reach. 

Similar to the MFAR, the Rubicon River is typically confined within deeply incised canyon walls.  However, a four-mile reach immediately downstream of Hell Hole Dam is different from the remainder of the river.  This reach was widened and aggraded by the failure of Hell Hole Dam in 1964, and the valley bottom was transformed from a narrow v-shape to a wider u-shaped cross-sectional profile.  Stream channel gradients along the Rubicon River are moderate, ranging between 1 to 2%.  The river channel is approximately 20 meters wide, often with a floodplain or large bar along at least one bank.  Substrate materials include bedrock, boulder, and cobble.
Riparian vegetation is often absent or sparse along both rivers, although narrow, discontinuous bands of riparian vegetation are present along reaches where localized sediment inputs from hill slope or upstream sources accumulate.  In general, riparian communities are dominated by alder and willow trees and shrubs, with cottonwoods co-dominant in several locations.  
Flows on the MFAR and the Rubicon River are altered year-round.  Flows on the MFAR and Rubicon River upstream of Ralston Afterbay are typically reduced and more stable during the winter and spring season as water is diverted into storage or for power generation.  Currently, high spring flows in these river reaches generally only occur when the reservoirs are spilling.  During the summer and fall season, flows in these rivers are typically equal to or slightly higher than under natural conditions as water is released from storage to meet minimum instream flow requirements mandated in the FERC license.  On the MFAR downstream of Ralston Afterbay (the “peaking reach”), flows fluctuate substantially to meet power demands or to support whitewater recreation.  Daily fluctuations in flow in this reach can range between 75 cfs and 1,080 cfs.
Large and Moderate Streams
The large and moderate streams in the study area, which include Duncan Creek, Long Canyon Creek, North Fork Long Canyon Creek and South Fork Long Canyon Creek, do not represent appropriate habitat for CRLF because the streams  do not contain ponded and backwater areas.  All four streams are steep, high-gradient streams that run through bedrock channels with alternating sections of boulder and cobbles.  The geomorphology of these streams results in swift-moving water and rocky banks with small or nonexistent floodplains which are not conducive to the development of ponded or backwater areas.  The instream pool habitats of these streams are characterized by large, rocky, open pools.  These instream pool types do not support CRLF because the water is too fast and cold, and because they are devoid of bordering emergent or floating vegetative cover (Barry, pers. comm., 2007c).  In addition, the banks along these streams do not have the characteristic vegetation typical of most sites known to support populations of CRLF.   
The following briefly describes aquatic habitat in each of the streams.  Summary data for these streams are provided in Table 5. Refer to Appendix C for the CRLF Site Assessment datasheets and photographs of these streams.  
Duncan Creek is a moderate to high-gradient perennial creek with slopes ranging between about 2 and 10%.  The creek runs within a bedrock channel, although substrates also include boulders and rocks, and some cobble.  The instream habitat is characterized by waterfalls and cascades, interrupted by plunge pools.  There is no emergent or aquatic vegetation instream or immediately along the banks, which tend to be steep and rocky.  Riparian vegetation is relatively sparse along the creek, composed primarily of alders and willows, with about 25% canopy cover.  The upper portion of Duncan Creek is above 5,000 feet in elevation.
Long Canyon Creek runs through two different river canyon types.  The lower reach of Long Canyon Creek runs through a narrow, v-shaped canyon similar to the MFAR (although smaller in size).  Gradients in this section are greater than 5%, and the stream is entrenched in bedrock, with some boulder and cobble substrates.  The upper reach of Long Canyon Creek runs through a wider U-shaped valley, in which stream gradients are more moderate, about 2%.  Substrate included exposed bedrock, but was co-dominant with boulders and cobbles.  There is no emergent or aquatic vegetation instream or immediately along the banks.  Riparian vegetation includes small to medium-sized alders and willows, with canopy cover generally less than 50%.
North and South Fork Long Canyon creeks are geomorphically similar, and portions of both streams are above 5,000 feet in elevation.  Both streams are perennial, and have a moderate to high gradient of between about 2 to 5%.  Instream habitats include high-gradient riffles, cascades, and plunge pools.  There is no emergent or aquatic vegetation instream, although some herbaceous species such as sedges (Carex spp.) and Indian rhubarb grow on and between rock along the sides of the streams.  The streams flow through mixed conifer-pine forests, and there are narrow bands of riparian vegetation along the streams dominated by alders and willows, generally with about 50% canopy cover or greater.
Small Tributary Streams
Habitat surveys were conducted at eleven small tributary streams that were accessible to field crews.  Other small, remote tributaries in the upper MFAR watershed that were not accessible to field crews were evaluated through the review of aerial photography and by helicopter.  
Small tributary streams in the study area do not represent appropriate habitat for CRLF.  The small tributary streams are steep, high-gradient streams that run through bedrock channels with alternating sections of boulder and cobbles. The geomorphology of these streams results in swift-moving water and rocky banks with small or nonexistent floodplains which are not conducive to the development of ponded or backwater areas.  In addition, these streams do not have the characteristic vegetation typical of most sites known to support populations of CRLF.  CRLF expert Sean Barry stated that, based on his evaluation of these streams, “flat or gently sloping sunlit sections with vegetated pools of the preferred water depth” that would represent appropriate habitat for CRLF “appeared to be absent” from the small tributary streams evaluated (Barry, pers. comm., 2007b).
The following briefly describes aquatic habitat in each of the small tributary streams Summary data for each stream are provided in Table 5.  Refer to Appendix C for the CRLF Site Assessment datasheets and photographs of these small tributary streams.  

American Canyon Creek

American Canyon Creek is a narrow, confined perennial stream that meets the MFAR at RM 6.4.  Cobble runs alternate with steeper bedrock cascades and pools.  Riparian vegetation, which is dominated by small to medium-sized willow shrubs and alder trees, is present only along the water’s edge.  Canopy coverage varies from less than 25 to 100%, depending on valley width.  Flows were approximately 1cfs during the fall surveys.  Non-native aquatic predators were not observed.  

Todd Creek

Todd Creek is an intermittent stream that flows within steep canyon walls.  The substrate is dominated by cobble, boulder, and bedrock.  Pools found along the stream course range from 15 to 25 feet-wide and average 2.5 feet-deep.  Non-pool habitat is characterized by cascades and runs with no backwater or secondary channels.  The stream gradient averages 5% with larger cascades found upstream where the gradient is higher.  The bankfull width average 10 feet and bankfull depths average 0.5 to 1.5 feet.  The canopy along the bank is dominated by small and medium-sized alder and willow with scattered California buckeye (Aesculus californica) and provides between 25 and 100% cover along the stream course.  No emergent or floating vegetation is found in the channel.  

Gas Canyon Creek

Gas Canyon Creek is a narrow, high-gradient, intermittent stream with no floodplains.  It flows within steep, canyon walls with a substrate dominated by bedrock and cobble.  The stream gradient averages 3% with higher gradients at the upstream reach.  Pools range from 15 to 40 feet-wide and have a maximum depth of 5 feet.  Non-pool habitat includes cascades and runs with no backwater or secondary channels.  The stream has a bankfull width of 32 feet and bankfull depth that ranges from 0.5 to 1.5 feet.  Vegetation along the bank is dominated by overhanging willow and alder, which provide shade along the stream course.  California grape (Vitis californicus) occurs along the bank.  No emergent or floating vegetation is found in the channel.  

Canyon Creek

Canyon Creek is a perennial stream that flows within a narrow, steep canyon without floodplains.  It has an average stream gradient of 5%.  The stream substrate is composed of bedrock with bankfull stream widths of 35 feet and depths of 3 feet.  Pools are up to 2.5 feet-deep and range from 15 to 35 feet-wide.  Non-pool habitat includes both bedrock chutes and cascades.  The understory along the bank is composed of small to medium-sized alder (Alnus sp.) and willow (Salix sp.).  An overstory canopy of oaks is found further from the bank.  Canopy cover along the stream is high, although several open bedrock areas occur.  
Otter Creek

Otter Creek is a perennial stream that typically has a floodplain along at least one bank.  It flows with a 5% stream gradient within a narrow, bedrock-confined channel with no backwater or secondary channels.  The substrate is dominated by bedrock and boulder in the upstream reaches and boulder and cobble in the downstream reaches.  Stream bankfull widths are approximately 15 feet with bankfull depths of 0.5 to 1.5 feet.  Pools average 15 to 40 feet-wide with maximum depths of 3 feet.  Non-pool habitat includes riffles, runs, and cascades with riffles and runs dominating instream habitat near the MFAR confluence.  The canopy along the banks is dominated by medium to large-sized willow, alder and cottonwood (Populus fremontii) with an average of 50% cover.  Other species found along the stream bank include Indian rhubarb, and grasses and sedges, but no emergent or overhanging vegetation. 

Jesse Canyon Creek

Jesse Canyon Creek is a perennial stream that flows within a steep, narrow canyon.  The substrate is composed primarily of bedrock and stream gradients average 7%.  The bankfull width is approximately 10 feet and bankfull depth ranges from 0.5 to 1.5 feet.  Pools are found along the stream course and range in width from 15 to 25 feet, with a maximum depth of 3 feet.  Non-pool habitat includes chutes and waterfalls with no backwater or secondary channels.  The canopy along the bank is composed of willow and alder with no emergent or overhanging vegetation.  Other species found along the stream bank include Indian rhubarb (Darmera peltata) and poison oak (Toxicodendron diversilobum).  

Pond Creek

Pond Creek is perennial stream within a steep, narrow canyon. It flows at a 7% slope with a primarily boulder substrate.  Pools range in size from 15 to 20 feet-wide with depths of approximately 3 feet.  Non-pool habitat includes waterfalls and chutes with no backwater or secondary channels.  The bankfull widths are 10 feet with bankfull depths of approximately 0.5 to 1.5 feet.  Pools are present along the stream course and range from 15 to 20 feet-wide and up to 3 feet-deep.  The bank vegetation is dominated by alders and willows with no emergent, floating or overhanging vegetation.  

Volcano Canyon Creek

Volcano Canyon Creek is a perennial stream that flows at a 7% slope within steep canyon walls.  Pools are found along the stream course and average 15 to 20 feet-wide and 3 feet-deep.  Instream habitats primarily include cascades and step-pools with a bedrock and large boulder substrate.  The bankfull width of the stream is approximately 15 feet with bankfull depths of 0.5 to 1.5 feet.  The vegetation along the bank is composed of small to medium-sized alder and willow, which generally provide high canopy coverage with several open bedrock sections.  
Brushy Canyon Creek

Brushy Canyon is a perennial stream which flows at a 7% gradient within steep canyon walls.  Pools range in size from 20 to 45 wide with a maximum depth of 3 feet.  Non-pool habitat is characterized by high-gradient cascades and plunge-pools.  The bankfull width of the stream is approximately 15 feet with bankfull depths ranging from 0.5 to 1.5 feet.  The substrate is primarily composed of bedrock boulders.  The overstory along the bank is composed of oaks (Quercus spp.) with up to 90% canopy cover.  

Pilot Creek

Pilot Creek, downstream of Stumpy Meadows Reservoir (gross capacity of 20,000 ac-ft), is a perennial stream that flows at a 5% gradient within a steep canyon.  Pools range in size from 25 to 40 feet-wide with a maximum depth of 15 feet.  Non-pool habitat is characterized by high-gradient cascades and plunge pools with a few riffles in lower-gradient areas.  The bankfull widths average 45 feet with bankfull depths of approximately one foot.  The canopy along the banks is dominated by willows and alders with an overstory of oaks found further from the bank in some sections.  

Wallace Creek

Wallace Canyon is a high-gradient, perennial stream that flows within steep, canyon walls.  The substrate is dominated bedrock and boulders.  It has an average stream gradient of 7% with waterfalls and chutes along the stream course.  Pools range in width from 20 to 25 feet with a maximum depth of 5 feet.  The bankfull width of the stream is approximately 20 feet with bankfull depths of 3 feet.  The understory along the bank is composed of small to medium-sized alder and willow, with an overstory of oaks found further from the bank.  
Reservoirs

Three reservoirs associated with the MFP—Hell Hole Reservoir, Middle Fork Interbay, and Ralston Afterbay—were evaluated in this Site Assessment.  French Meadows Reservoir was not evaluated in this Site Assessment because it is located above 5,000 feet in elevation.  Hell Hole Reservoir and Ralston Afterbay are large, deep reservoirs greater than 50 acres in size.  By USFWS definition, these reservoirs do not represent appropriate habitat for CRLF (USFWS 2006).  While Middle Fork Interbay is smaller than 50 acres in size, it also does not represent appropriate habitat for CRLF because it does not have characteristics of artificial ponds typically supporting CRLF as described in Section 4.3.2 of this document.  A brief description of Hell Hole Reservoir, Middle Fork Interbay, and Ralston Afterbay is provided below.

Hell Hole Reservoir is an impoundment of the Rubicon River.  It is a large, deep reservoir with a maximum surface area of 1,253 acres and a maximum depth of 378 feet.  Hell Hole Reservoir has steep, rocky shores and supports several vegetation communities including canyon live oak, black oak, and mixed conifer-pine communities.  The northwestern shoreline supports a number of Project facilities including the Hell Hole Dam, employee housing including caretakers houses and the Hell Hole dormitory facility, French Meadows Powerhouse; recreation facilities including a boat ramp and picnic area and a campground; and several Forest Service and PCWA-owned roads.  As stated previously, USFWS does not consider large reservoirs (greater than 50) as potential habitat for CRLF.  Furthermore, Hell Hole Reservoir is considered a barrier to dispersal.
Middle Fork Interbay is set within the steep, rocky river canyon of the MFAR.  It has a maximum surface area of 7 acres and a maximum depth of 64 feet (also at maximum operating water surface).  While this impoundment is smaller than 50 acres, this impoundment is much deeper than the 2 to 5 foot water depth preferred by CRLF.  In addition, the canyon walls are very steep, resulting in high gradient shorelines that allow room for only scattered riparian vegetation (e.g., shrubby willows).  There is no emergent or aquatic vegetation around the impoundment.  Middle Fork Interbay does not represent potential CRLF habitat because it is relatively large and deep and it lacks emergent and aquatic vegetation and/or dense shrubby riparian vegetation at the level of the water to provide attachment sites for eggs and cover and protection from potential predators.  Middle Fork Interbay also experiences daily fluctuations in level of several feet. 

Ralston Afterbay is also an impoundment set within the deep river canyon of the MFAR.  It has a maximum surface area of 83 acres and a maximum depth of 130 feet.  Similar to Middle Fork Interbay, the canyon walls are very steep, resulting in high gradient shorelines that allow room for only scattered riparian vegetation (e.g., shrubby willows).  There is no emergent or aquatic vegetation around the impoundment.  There are several developed areas surrounding Ralston Afterbay, including recreation facilities.  Ralston Afterbay also experiences daily fluctuations in level of several feet.  As stated previously, USFWS does not consider large reservoirs (greater than 50 acres) as potential habitat for CRLF.  Furthermore, Ralston Afterbay is considered a barrier to dispersal.

Diversion Pools

Two diversion pools are evaluated in this Site Assessment, the North and South Fork Long Canyon diversion pools.  Duncan Creek Diversion Pool was not evaluated because it is located above 5,000 feet in elevation.  The North and South Fork Long Canyon diversions pools do not represent appropriate aquatic habitat for CRLF because they do not have characteristics of artificial ponds typically supporting CRLF as described in Section 4.3.2 of this document.  Summary descriptions of the diversion pools surveyed are provided below, and summary data are provided in Table 6.  Refer to Appendix C for the CRLF Site Assessment datasheets and photographs of these diversion pools.

The North and South Fork Long Canyon diversion pools are small impoundments (both significantly less than one acre in surface area) that serve as a point of diversion for the Hell Hole - Middle Fork Tunnel.  They do not serve as water storage impoundments.  PCWA does not currently divert water through the North and South Fork Long Canyon diversion pools after July of each year.  Therefore, at the time surveys were conducted (in August 2007), both impoundments held less than a foot of water, with portions of the impoundment bottom fully exposed.  There was no emergent or aquatic vegetation, although annual grasses lined portions of the impoundments.  The land surrounding the North and South Fork Long Canyon diversion pools is mature mixed conifer-pine forest with sparse or no understory layer.  
The North and South Fork Long Canyon diversion pools lack most of the characteristics of appropriate CRLF habitat.  While CRLF prefer moderately deep water (between 2 and 5 feet) surrounded by dense emergent or aquatic vegetation and/or dense riparian vegetation such as willows, the diversions had very shallow water and there was only sparse vegetation around the diversion pools.  In addition, the impoundments lack vertical emergent vegetation or other structures for the attachment of eggs, and do not contain sufficient water through August or September to allow for complete metamorphosis of tadpoles. 
Off-Channel Ponds  

Off-channel ponds at five locations were identified through the review of aerial photographs, helicopter surveys, expert and agency consultation, and ground-truth surveys.  Of the ponds surveyed, only two ponds (Ponds “D” and “E”) located at Horseshoe Bar had sufficient characteristics to be considered potential CRLF breeding habitat (see Section 4.3.2).  Two other ponds at Horseshoe Bar (Ponds “C” and “F”) may provide non-breeding (dispersal) habitat for CRLF.  The Summit Hill Ranch pond was not surveyed because permission was not obtained to access the pond.  The remainder of the ponds evaluated in this section did not have the characteristics of typical CRLF breeding habitat as described in Section 4.3.2 and/or as evaluated by CRLF expert Sean Barry (Barry, pers. comm., 2007b). 
The following briefly describes aquatic habitat in each of the ponds. Summary descriptions and evaluations of the ponds surveyed are provided below, and summary data are provided in Table 6.  Refer to Appendix C for the CRLF Site Assessment datasheets and photographs of these ponds.

Auburn State Recreation Area (Pond A)
A cattle pond located at a historic homesite in the Auburn State Recreation Area was surveyed by helicopter on August 9, 2007 and by foot on August 24, 2007.  The pond, which is perennial and measures approximately 80 feet in diameter and about 15 feet maximum depth, is impounded by a dam located on its west end.  Floating pondweed (Potamogeton spp.) was seen in the pond and cattails (Typha spp.) and rushes (Juncus spp.) grew on portions of the perimeter of the pond.  A moist drainage overgrown with cattails and rushes leads up to the dam.  The pond is located within an oak woodland. Upland plant species near the pond include Himalayan blackberry (Rubus discolor) and various annual grasses.  More than 35 bullfrogs (first-year metamorphs) were seen on the edge of the pond, and a number of bullfrog tadpoles were seen in the pond. A large population of fish in the pond included mosquito fish (Gambusias spp.) and bass (Micropterus spp.).  

The large population of bullfrogs and predatory fish at this pond indicates that this is not appropriate breeding habitat for CRLF (Barry, pers. comm., 2007b).
Tiechert Industries open-pit mines

Tiechert Industries operates an open-pit mine on the southern side of the MFAR near Highway 49.  Several ponds that have formed as a result of mining operations were identified based on a review of aerial photographs.  These ponds were surveyed by helicopter on August 9, 2007.  Access to view these ponds on foot was not requested, because the ponds did not represent appropriate habitat for CRLF.  

The Tiechert ponds were up to 25 feet-deep and contained no emergent or aquatic vegetation for egg attachment.  The ponds are located in a 2 to 3 acre area that is composed entirely of rock (i.e., gravel) and this is almost completely devoid of vegetation. 

The depth of the ponds and lack of vegetation indicate that these ponds do not represent appropriate habitat for CRLF.  Additionally, the roads in the mine and traffic from mining trucks and other heavy equipment operated on-site represent potential dispersal barriers for CRLF.

Summit Hill Ranch (Pond B) 
A large cattle pond located at the Summit Hill Ranch off of Sliger Mine Road was identified as potential CRLF habitat.  This pond was surveyed by helicopter on August 9, 2007.  The pond is less than one acre in size and appears to be surrounded by shrubby vegetation.  However, detailed information on this pond was not collected because the pond is on private land and the landowner did not grant permission to access the pond.  
Horseshoe Bar (Ponds C-G)
The land at Horseshoe Bar was exposed in the 1850s when gold miners rerouted the original course of the MFAR through what is now called the Tunnel Chute.  Five ponds and one large instream impoundment were surveyed at this location.  Refer to the Horseshoe Bar inset in Map 5 for the location of these ponds in relation to the site.  Of the ponds and impoundment surveyed for this Site Assessment, we conclude that two ponds, Pond “D” and “E” represent potential breeding habitat for CRLF. USDA-FS also conducted CRLF habitat assessment surveys at Horseshoe Bar in April and May 2003 (USDA-FS 2003).  The surveyor concluded that the ponds at this location represented potential habitat for CRLF.  However, bullfrog reproduction was also documented at high levels in all ponds during the 2003 surveys.  No CRLF were detected during the 2003 surveys.
Descriptions and assessments for all of the Horseshoe Bar ponds surveyed during this Site Assessment are provided below.

· Pond “C” does not represent appropriate aquatic breeding habitat for CRLF.  However, it does represent appropriate non-breeding (dispersal) habitat.  Pond “C” is located an old mining excavation and is impounded by a beaver dam at its upper end.  The beaver dam was built approximately two years ago (John Close, pers. comm., 2007). The pond, which is about 50 feet-long, 15 feet in maximum width, and less than 2 feet-deep, is bordered by a steep canyon wall on its western side. The pond is not accessible by foot, and is visible only from a path that ascends the canyon wall.  Because the pond is difficult to access, it is uncertain whether the pond is perennial or ephemeral (John Close, pers. comm., 2007). There is no floating or emergent vegetation in the pond.  The bottom substrate of the pond appears to be silt/mud. The vegetation surrounding the pond does not shade the pond, although limited shading is provided by the canyon wall itself.  

This pond does not represent breeding habitat for CRLF because the water in this pond is too shallow for breeding CRLF, which prefer water of 2 to 5 feet in depth, and the pond lacks vertical emergent vegetation or other structures for the attachment of eggs.  If the pond dries up in summer, then the pond would not contain sufficient water to allow for complete metamorphosis of tadpoles.  This pond, however, represents appropriate non-breeding (dispersal) habitat for CRLF.
· Pond “D” represents potential breeding habitat for CRLF.  Pond “D” is a perennial impoundment that was created in the widening of an old mining excavation.  The pond is approximately 35 to 40 feet in maximum width, 375 feet-long, and between 6 and 20 feet-deep depending on the season.  The pond is hydrologically connected to Pond “E” in winter by a culvert that runs from the east end of the pond and under a dirt road.  There is no floating or emergent vegetation in the pond.  The pond is surrounded by willow trees (Salix spp.), and bramble-forming species such as Himalayan blackberry and California grape (Vitis californica).  This vegetation does not overhang or provide shade over the pond. Herbaceous species growing nearby the pond include woolly mullein (Verbascum thapsus), curly dock (Rumex spp.) and Yerba santa (Eriodictyon spp.).  A sheer canyon wall borders the southern side of the pond.  The substrate is silt, and the bottom of the pond appears to be covered in fallen leaves or other organic matter.  
Under our evaluation, Pond “D” represents potential CRLF breeding habitat.  While the water is deeper than 2 to 5 feet cited by Sean Barry as the optimum for CRLF, portions of the pond may be of appropriate depth, and the pond retains the water long enough for CRLF to complete metamorphosis.  The banks of the pond support dense, bramble-forming vegetation that may provide structure for egg attachment or cover from predators.  

· Pond “E” represents potential breeding habitat for CRLF. Pond “E” is an impoundment that was created in the widening of an old mining excavation.  There is generally water in the pond year-round, although it has dried up in past drought years (John Close, pers. comm.., 2007).  As stated above, Pond “E” is hydrologically connected to Pond “D” in winter by a culvert.  The pond is approximately 30 feet in maximum width, 450 feet-long, and 7 feet in maximum depth.  There is no emergent vegetation in the pond, although floating pondweed was seen in the pond during an August survey. Similar to Pond “D”, the pond is surrounded by willow trees, and bramble-forming species such as Himalayan blackberry and California grape.  This vegetation does not overhang or provide shade over the pond. Herbaceous species growing nearby the pond include woolly mullein, curly dock, and Yerba Santa. The substrate is silt, and the bottom of the pond appears to be covered in organic matter. 

Similar to Pond “D”, Pond “E” represents CRLF breeding habitat because it has water of appropriate depth for adult CRLF, it retains the water long enough for CRLF to complete metamorphosis, and it supports dense, bramble-forming vegetation on the banks of the pond that may provide structure for egg attachment or that may provide cover from predators.  

· Pond “F” does not represent breeding habitat for CRLF.  However, it does represent appropriate non-breeding (dispersal) habitat.  Pond “F” is a shallow (1 foot deep) ephemeral pond that was created in the widening of an old mining excavation. It is about 45 feet in maximum width and about 129 feet-long.  The pond dries up in late June (John Close, pers. comm., 2007).  The pond is bordered on its west side by a sheer canyon wall.  There is no floating or emergent vegetation in the pond.  Surrounding vegetation is similar to that around Ponds “D” and “E”, with the addition of several incense cedar trees (Calocedrus decurrens).  The substrate is silt, and the water in the pond is very muddy and opaque.

This pond does not represent appropriate habitat for CRLF because of the lack of emergent or aquatic vegetation, the insufficient depth of the water (i.e., less 2 to 5 feet cited as optimal for CRLF), and the fact that the water dries up in early summer, which would not allow sufficient time for the metamorphosis of CRLF tadpoles into terrestrial adults.  However, the pond provides appropriate habitat for CRLF dispersal.
· Pond “G” does not represent appropriate habitat for CRLF.  Pond “G” is a perennial pond that is hydrologically connected to the MFAR during flood events (i.e., is within the floodplain of the MFAR).  It is formed in a depression between a granite wall and a sandbar. The pond is approximately 50 to 60 feet-long and 20 feet in maximum width.  It was approximately 2 feet-deep at the time of the survey, but marks on the canyon wall indicate that the water may be up to about 8 feet-deep during the rainy season or during flood events.  The pond is bordered by the canyon wall on its west side.  The substrate is primarily sand, with larger rocks and boulders on the eastern edge of the pond where it joins with the floodplain of the MFAR.  The area around the pond is sparsely vegetated with small sedges (Carex spp.), several clumps of deer grass (Muhlenbergia rigens) and shrubby willows.  Submerged vegetation (unidentified) was seen growing in the bottom of the pond.  The pond is not shaded, except by the canyon wall. 

Pond “G” does not represent appropriate habitat for CRLF, in that it does not support emergent or aquatic vegetation for egg attachment, and it is surrounded by canyon wall on one side and large rocks and boulders on the other.  It supports only very sparse vegetation. In addition, because the pond is within the floodplain of the MFAR, periodic flood events would make this an intolerable environment for CRLF.
· South Lake does not represent potential habitat for CRLF.  South Lake is an impoundment that has formed in the widening of the MFAR on the downstream side of the Tunnel Chute.  The water flows back into the main channel of the MFAR from drainages on the northeast and northwest sides of the lake.  The lake is 1 to 2 acres in size, with a maximum depth of approximately 50 to 60 feet during the rainy season.  There is no vegetation in the water or on the banks of the lake.  Surrounding vegetation includes birch and alder, shrub willows on the sandbars, horsetails (Equisetum spp.) and bramble-forming species such as Himalayan blackberry and California grape. The substrate is silt.  Bullfrogs were heard in the vicinity of the lake.  Trout species (Onchorhynchus spp.) in the lake include rainbow and brown trout. The river is also occupied by beaver (Castor canadensis) and river otter (Lontra canadensis) (John Close, pers. comm., 2007).  Bullfrogs were heard calling in the vicinity of the lake during surveys.
South Lake does not represent appropriate habitat for CRLF.  It is an in-channel impoundment located downstream from Ralston Afterbay in the “peaking reach” of the MFAR, and therefore it is highly influenced by daily fluctuating water levels.  Because of this, it does not support emergent or aquatic vegetation for egg attachment and it is devoid of dense or shrubby riparian vegetation at the water level to provide sufficient escape cover or shading for the pond.  South Lake is also very deep, and bullfrogs and other potential predators such as trout are known to be present at the lake.
Ralston Ridge
The Ralston Ridge pond does not represent appropriate aquatic habitat for CRLF.  However, this site has been known to support CRLF during dispersal.  As described in Section 4.2.1 of this document, an adult CRLF was observed in a drying ephemeral pond at this location on the west end of Ralston Ridge in June 2001 by biologists conducting surveys for the PG&E (2004).  No frogs have been detected at this site since 2001 (Barry, pers. comm., 2007).  A CRLF habitat survey was conducted by helicopter at this site on August 9, 2007.  At the time of the helicopter survey the site, which is on a right-of-way below a PG&E transmission line, was almost completely burned (a result of the Ralston Ridge wildfire of 2006) and remains almost completely denuded.  The pond, which appears to have been formed in a depression caused by ground disturbance and erosion resulting from logging operations, was completely dry at the time of the survey. Surveys on foot were not conducted at this site.

Conclusions
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 streams and small tributary streams do not support appropriate CRLF habitat (i.e., ponded or 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, deep reservoirs greater than 50 acres in size that 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, it is deeper than the preferred water depth for CRLF, it 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 contain sufficient 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:  
· Extensive predator populations (i.e., bull frogs, or predatory fish species such as mosquito fish and bass) are present. 
· Aquatic or emergent vegetation for egg attachment is absent. 

· Dense, shrubby riparian vegetation, vegetation for cover and protection from predators is not supported. 
· Water conditions that allow for complete metamorphosis of tadpoles is not present.
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 appropriate water depth for 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.   
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