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1.0 Introduction
This report describes surveys conducted by the Placer County Water Agency (PCWA) in accordance with the TERR 6 - Special-Status Bats Technical Study Plan (TERR 6 - TSP) for the Middle Fork American River Project (MFP or Project), which was included in Supporting Document (SD) H of the Pre-Application Document (PAD) (PCWA 2007).  Specifically, this report provides a detailed description of the methods and results of special-status bats studies completed in 2007.  A draft report was distributed to the Terrestrial Technical Working Group (TWG) on March 5, 2008 for a 60 day comment period.  The comment period ended on May 5, 2008.  No comments were received.
2.0 Study Objectives
The objectives of the special-status bat studies described in the TERR 6 - TSP are:

· Document special-status bats and roosts at existing Project facilities, features, and recreation features
· Document special-status bats and roosts at potential Project betterments

Figure 1 shows the TERR 6 - TSP study objectives and the study elements associated with each objective.  It also shows where information developed is documented.  

3.0 Study Implementation

All study elements described in the TERR 6 - TSP were completed in 2007.  A summary of study elements that have been completed is provided below.

3.1 Study Elements Completed

· Developed a preliminary map of known occurrences of special-status bats in the MFP area based on agency and stakeholder consultation and literature review.

· Conducted an assessment of Project facilities, features, recreation facilities, and potential Project betterments, in consultation with the Terrestrial Technical Working Group (TWG), to identify locations supporting or potentially supporting special-status bat roosts.

· Selected reproductive and seasonal habitat use survey locations and site-specific methods in consultation with the Terrestrial TWG, including representatives from the U.S. Department of Agriculture - Forest Service (USDA-FS) and California Department of Fish and Game (CDFG).

· Conducted reproductive surveys at Terrestrial TWG selected sampling sites using one or more of the following methods: visual roost, handheld acoustic, and/or infrared video.  

· Conducted seasonal habitat use surveys at Terrestrial TWG selected sampling sites using one or more of the following methods: long-term acoustic, 5-night acoustic, and/or mist netting.

· Documented special-status bat occurrences, roosts, and seasonal habitat use in the study area based on the results of reproductive and seasonal habitat use survey results.
3.1.1 Deviations from the TERR 6 - TSP

There were no deviations from the TERR 6 - Special-Status Bat Technical Study Plan.
3.2 Outstanding Study Elements

There are no outstanding elements to be completed.

3.2.1 Proposed modifications to the TERR 6 - TSP

There are no proposed modifications to the TERR 6 - TSP.

4.0 Extent of Study Area
The study area for the documentation of special-status bats and roosts includes:

· Project facilities and features and recreation facilities.
· One hundred feet around potential Project betterments, including new facilities, roads, trails, staging and disposal sites; and new inundation areas.  
5.0 Study Approach
This section describes the study approach used to document special-status bats and roosts in the study area.  
5.1 Develop Preliminary Information and Maps of Known Occurrences

Preliminary maps of known occurrences of special-status bats were developed in 2006 based on data obtained from the USDA-FS, the California Natural Diversity Database (CDFG 2006), and a Master’s thesis on bats of the Tahoe National Forest (TNF) (Clevenger 2005). Life history information on special-status bats potentially occurring in the study area was based on a variety of sources cited in this document as appropriate.
5.2 Conduct Facility Assessments

Assessment surveys were conducted at Project facilities and features, recreation facilities, and at proposed Project betterments to identify facilities potentially supporting special-status bat roosts and, where appropriate and/or possible, to characterize the type and extent of bat use.
The following types of bat roosts were considered during the assessment:  
· Maternity roosts:  Sites that provide protection from the elements and predators and provide the correct thermal environment for reproduction.  Maternity roosts tend to be warmer in temperature because breeding females need to maintain a high metabolism to aid in lactation.  Juvenile bats need to keep warm to maintain a metabolic rate that allows for rapid growth.  

· Day roosts:  Areas where bats are able to spend the non-active period of the day resting or in torpor, depending on weather conditions.  Day roosts provide shelter from the elements and safety from predators. 
· Night roosts:  Areas used by bats to rest between foraging bouts, to allow for digestions of prey, to escape from predators, as shelter from weather, and possibly for social purposes.  Night roosts are typically sites or structures that retain heat to aid the bats in maintaining the higher metabolism necessary for digestion.  
Facility assessment surveys were conducted in June 2007 by two qualified bat biologists and PCWA staff who are knowledgeable about historic bat use of PCWA facilities.  The exterior and/or interior of facility structures were visually inspected to assess the suitability of a structure for bat use.  Criteria used to assess suitability include presence of appropriate crevice or cave-like features and appropriate thermodynamic conditions.  In addition, the facilities were examined to determine the accessibility of the structure to bats (e.g., presence of small cracks or openings for bats to enter the interior of the structure).  The suitability of support facilities including stream gages and weirs, communication lines and powerlines, photovoltaic poles, microwave reflectors and radio towers, fences, and some recreation facilities (e.g., flush and toilets and prefabricated toilets) were assessed based on inspections of a representative structure for each support facility type and consultation with PCWA staff. 
All facilities potentially supporting bat use were photographed and examined for signs of bat use, including presence of bats and/or bat skeletons, guano deposition (droppings), urine staining, or prey remains (e.g., insect parts). If bat roosts were observed, then the time of day was noted, number of individuals was estimated, and the bats using the roost were identified to species, if possible.  If bat sign was present, the type, amount, and age of sign were noted.  The size of guano droppings were also noted to aid in the identification of bat species.  
Site assessment data were entered into a database for analysis.  Tables were developed identifying which facilities are suitable and/or accessible to bats, and bat use was categorized (where applicable) according to the type of activity (day, night, or maternity roost) and level of activity (minor, moderate, or extensive).

5.3 Select Survey Locations and Methods

Following completion of the facility assessment, the Terrestrial TWG (including agency representatives from TNF, Eldorado National Forest (ENF), and CDFG) participated in a conference call on August 13, 2007 to review the assessment results and select locations to conduct focused reproductive or seasonal habitat use surveys.  As part of this process, the Terrestrial TWG further clarified the scope of the TERR 6 - TSP.  Specifically, the Terrestrial TWG recommended that reproductive surveys be conducted August and September at Project facilities, features, and recreation facilities where bat roosts and/or bat sign were identified during the facilities assessment.  The Terrestrial TWG also recommended that reproductive surveys be conducted at facilities and features that were determined to be suitable for bat use, but for which the presence of bat roosts or bat sign could not be adequately evaluated during the facility assessment.  In addition, the Terrestrial TWG recommended that seasonal habitat use surveys be spatially distributed across the elevation range of the study area at Project reservoirs and diversion pools as well as areas associated with proposed Project betterments. These seasonal habitat use surveys would be focused in potential flight paths near potential foraging habitat or commuting corridors (e.g., riparian corridors), and would be conducted August through October, the peak activity in which young of the year are volant (i.e., able to fly).

The results of the facility assessment were also reviewed by the Terrestrial TWG to select site-specific methods to be implemented at each sampling location.  These site-specific methods included one or more of the following:

	Reproductive Surveys
	Seasonal Habitat Use Surveys

	· Additional Visual Roost Surveys
	· Mist Netting Sampling

	· Handheld Acoustic Sampling
	· Stationary Acoustic Sampling

	· Infrared Video Sampling
	· Five-night Acoustic Sampling

	
	· Long-term Acoustic Sampling


During the August 13, 2007 conference call, the Terrestrial TWG approved a table of reproductive and seasonal habitat use survey locations, as well as recommendations for site-specific survey methods to be implemented at each location, pending approval by Terrestrial TWG members not able to participate in the conference call.  Terrestrial TWG members that were not able to participate in the conference call were contacted individually, via telephone, to review and discuss the proposed survey table.  Table 1 was approved by the Terrestrial TWG on August 17, 2007.

5.4 Conduct Reproductive Surveys

The primary purpose of reproductive surveys was to determine the location of any special-status bat maternity roosts present at Project facilities and features.  In addition, the surveys also identified day and night roosts.  As stated in Section 5.3, reproductive surveys were conducted August and September at Project facilities, features, and recreation facilities where bat roosts and/or bat sign were identified during the facilities assessment and at facilities and features that were determined to be suitable for bat use but for which the presence of bat roosts or bat sign could not be adequately evaluated during the facility assessment.   
Five special-status bat species could potentially breed in the study area: western red bat (Lasiurus blossevillii , FSS), Townsend’s big-eared bat (Corynorhinus townsendii, FSS, CSC), pallid bat (Antrozous pallidus, FSS, CSC), spotted bat (Euderma maculatum, CSC), and western mastiff bat (Eumops perotis californicus, CSC). However, only Townsend’s big-eared bat and pallid bat are likely to roost in man-made structures.  Western red bat roosts in the foliage of trees and shrubs, and spotted bat and western mastiff bat are primarily cliff-dwelling species.
Three site-specific sampling methods were implemented to identify and characterize bat roosts at Project facilities and features: visual roost surveys, acoustic sampling, and infrared video sampling.  Visual roost surveys were conducted to assess bat presence or bat sign at Project facilities and features identified as potentially suitable for bats during the facility assessment, but where further sampling was necessary to determine species presence and use.  Handheld acoustic sampling and/or infrared video sampling were implemented, as necessary, to obtain more information on bat species present at locations where roosts were identified during site assessment and/or visual roost surveys.  Details on the implementation of each method are provided below.
Visual Roost Surveys

Visual roost surveys were concentrated in August and September 2007 at facilities that were identified as potentially supporting bat species during facility assessment surveys, but surveyors were unable to determine if bat species were present either because access to the interior of a facility was limited or because facilities were only accessible by boat or by repelling.  One or two surveys were conducted at each location.  Surveys were conducted by two qualified biologists.  
Facilities were photographed and examined for signs of bat use including presence of bats, bat skeletons, guano (droppings) deposition, urine staining, or prey remains (e.g., insect parts). If bat roosts were present, then the time of day was noted, number of individuals was estimated and the bats were identified to species. If bat sign was present, the type, amount, and age of sign were noted.  For guano, size of droppings was also noted, as this may help to identify bat species.

Data were entered into a database for analysis, and tables were developed categorizing bat use at each visual roost survey location according to the type of activity (day, night, or maternity roosting) and level of activity (minor, moderate, or extensive).
Handheld Acoustic Sampling

Handheld acoustic bat detectors were used at facilities where bat roosts were identified through site assessment and/or visual roost surveys and where follow-up sampling was necessary to identify bats to species.  Handheld acoustic sampling was concentrated in August through September 2007.  Surveys were conducted by two qualified biologists, and consisted of a single visit to each location. Surveys began after sunset and were conducted for as long as required to identify bat echolocation calls to species.
An Anabat II detector (Titley Electronics) was attached to a high-frequency microphone and to an Anabat Compact Flash Zero-Crossings Interface Module (Titley Electronics) recording device and a handheld computer using Anapocket software v. 2.4.  Active monitoring of echolocation activity was used to confirm species identification during emergence or at roosts where appropriate.    
Identifying bat species with acoustic sampling is dependent on the reliability of detecting a bat in the field and of identifying a bat by its echolocation call parameters once detected.  Detectability depends on call intensity, call frequency, and distance from the detector.  In general, species with low frequency, high intensity calls are detected at the greatest distance, and, therefore, are more frequently represented in acoustic sampling surveys (Pierson et al. 2001). Identifying bat species by echolocation calls involves analyzing several call parameters such as characteristic frequency, call shape, call pattern, call duration, and interpulse time interval.  Some species have more distinct echolocation signatures and therefore are more readily identifiable using acoustic data.  
Table 2 provides a summary of reliability of acoustic detection and identification of bat species potentially occurring in the study area. Three special-status bats species potentially occurring in the study area—pallid bat, Townsend’s big-eared bat, and western red bat—are reliably identifiable to species using time-frequency output graphs in Analook software.  Townsend’s big-eared bat, however, emits low-intensity calls that can be difficult to detect.  Both western mastiff bat and spotted bat emit low-frequency (<15 kHz) echolocation calls that are not reliably detected by standard Anabat hi-frequency microphones, but which are detectable to the human ear.
Infrared Video Sampling

Infrared video sampling was an alternate method used at facilities where bat roosts were identified through site assessment and/or visual roost surveys and where follow-up sampling was necessary to identify bats to species. Infrared video sampling was implemented August through September 2007 by two qualified biologists, and consisted of a single visit to each location. 

An infrared closed circuit video camera (Nuvico ® Day/Night) attached to a mini digital video recorder (DVR) (SecuMate®) was set up in the interior of a facility near a roost site to record bat activity from sunset to sunrise.  When the infrared sensor was triggered by bat motion, video footage was taken by the camera and stored on the DVR for later review and analysis.  Visual resolution of the recordings was adequate to determine the presence of special-status species.  However, visual resolution was not adequate to distinguish among Myotis bat species.
5.5 Conduct Seasonal Habitat Use Surveys

Seasonal habitat use surveys were conducted to obtain information on special-status bat use of habitats spatially distributed across the elevation range of the study area at Project reservoirs and diversion pools as well as areas associated with proposed Project betterments. These seasonal habitat use surveys were focused in potential flight paths near potential foraging habitat or commuting corridors (e.g., riparian corridors), and were conducted during August through October, the peak activity period in which young of the year are volant (i.e., able to fly).

Two sampling methods were implemented during the special-status bat seasonal habitat use surveys: stationary acoustic sampling and mist net sampling.  Details on the implementation of each method are provided below.

Stationary Acoustic Sampling

Stationary acoustic bat detectors were used to obtain information on the spatial and temporal distribution of bats in the study area, as well as relative activity of each species.  Stationary acoustic sampling using passive Anabat detectors was conducted August through October 2007.  Equipment was run continuously for three months at four long-term sampling sites and for three five-day sessions at five additional “five-day” sampling sites.  Some variation in sampling duration occurred from site to site, dependent on weather conditions and on equipment reliability.  

At each sampling location, an Anabat II detector (Titley Electronics) was attached to a high-frequency microphone and to an Anabat Compact Flash Zero-Crossings Interface Module (Titley Electronics) recording device. Equipment was housed in a waterproof shroud with a 45° reflector mounted on a 1-meter pole. Anabat acoustic recordings were used to assess relative levels of bat echolocation activity.  Bat activity is measured as the number of “bat passes” recorded.  A bat pass is defined as a single bat call sequence of one or more echolocation pulses. Recordings at the long-term sampling sites were downloaded every two weeks.  Recordings at the five-day sampling sites were downloaded at the end of each five-day period.  

Echolocation activity was analyzed using Analook W software (v3.3g) to identify bat passes to species or phonic group and to quantify relative levels of bat activity by site and season. For the long-term sampling sites, data are presented as graphs showing: 1) the total number of bat passes per night; and 2) special-status bat passes per night recorded at each site over time.  For the five-day sampling sites, data are presented as bar graphs showing the mean number of bat passes per night for common species and for special-status species each of the three five-day periods (August, September, and October).  In addition, tables are provided showing the mean number of bat passes per night for each individual species.  Data are provided as means to account for differences in the actual length of each “five-day” period (i.e., some five-day periods were shorter or longer than five days dependent on weather conditions and equipment functioning).
Mist Net Sampling

Mist net sampling was implemented to obtain information on the bat species present in the study area, as well as to obtain data on the sex and reproductive status of the individuals captured.
Fine mesh, low visibility mist nets were set up to maximize potential bat captures along potential foraging habitat or commuting corridors (such as riparian corridors, diversion pools, or roads).  Mist nests were set up perpendicular to the estimated direction of bat movement.  Nets were approximately 2.6 meters high and either 6- or 12-meters wide.
Each mist net was monitored continuously for one evening at each location from sunset until 1 a.m. or, during inclement weather, after 2 hours of no captures.  Captured bats were removed and identified to species. Their sex, age (juvenile or adult), and reproductive status were determined, and their forearm measurements were recorded.  Juvenile status was determined by lack of epiphyseal (i.e., bone joint) closure (Anthony 1988). Reproductive status for females was determined by abdominal palpation and mammary condition, and females are classified as pregnant, lactating, post-lactating, parous (i.e., given birth, but not currently reproductively active), or nulliparous (i.e., never given birth). Males are considered reproductively active if the testes were scrotal (Racey 1988). Bats were released on-site.  Echolocation calls were also recorded at the time of release to facilitate the identification of bat species that are difficult to identify solely from morphological characteristics.
5.6 Document Special-Status Bat Occurrences and Seasonal Habitat Use in the Study Area

Final maps showing bat occurrences in the study area were developed based on the results of reproductive and seasonal use surveys.  The GPS location of each sampling location was plotted on a map of the study area.  Symbols showing each bat species detected were also plotted. 
6.0 Results
6.1 Key Finding

Based on the results of the TERR 6 studies, between 9 and 15 bat species were detected in the study area (Table 3).  A range of species detected is provided because there is uncertainty in detecting some common bat species.  Three special-status bat species were detected including pallid bat, Townsend’s bat, and western red bat.  Special-status bat species activity was detected only during long-term and five-night acoustic sampling conducted as part of seasonal use surveys.  Special-status bat species were documented based on echolocation calls near French Meadows Dam and Outlet Works, Middle Fork Interbay Dam, Ralston Afterbay Dam, Duncan Creek Diversion Dam, North Fork Long Canyon Creek Diversion Dam, South Fork Long Canyon Creek Diversion Dam, the upper end of Hell Hole Reservoir, and French Meadows Powerhouse Penstock and Butterfly Valve House.  The majority of the activity at these facilities was concentrated in the month of August.

Special-status species were not observed during facility assessment surveys or during reproductive surveys.  All roosts identified at Project facilities, features, and recreation facilities were roosts of common bat species (i.e., Myotis species).  Refer to Table 4 for a summary of bat roosts identified during the facility site assessment and reproductive surveys.  Therefore, while pallid bat, Townsend’s bat, and western bat were confirmed to be present in the study area, they are not using Project facilities, features, or recreation facilities as roosting habitat.   

Provided below is a description of the results of each of the study elements included in the TERR 6 - TSP.

6.2 Develop Preliminary Information and Maps of Known Occurrences

As stated previously, five special-status bat species may potentially occur in the study area:  western red bat, Townsend’s big-eared bat, pallid bat, spotted bat, and western mastiff bat. Refer to Appendix A for life histories of each of these species.  Preliminary maps of known occurrences of special-status bat species are available in SD F, Section 7.0 Botanical and Wildlife Reources of the PAD (PCWA 2007).
6.3 Conduct Facility Assessments

Assessment surveys were conducted at Project facilities and features and Project recreation facilities on June 21-23, 2007.  Refer to Tables 5 and 6 for a summary of the results, and to Appendix B for photographs taken during the site assessments.
No special-status species bats, roosts or bat sign were detected at any of the Project facilities, features, or recreation facilities.

Bat roosts and/or bat sign of common bat species were identified at the following Project facilities and features:

· Ralston Afterbay Dam

· French Meadows - Hell Hole Tunnel Gatehouse

· Hell Hole-Middle Fork Tunnel Gatehouse

· Ralston Powerhouse Penstock and Butterfly Valve House

· French Meadows Powerhouse and Switchyard

· Ralston Powerhouse and Switchyard

· Oxbow Powerhouse and Switchyard 

· Operator Cottages and Shop

· Ralston Afterbay Generator Building

The following Project facilities or features were determined to be suitable for bat use, but could not be adequately evaluated during the facility assessment and required additional surveys to determine the presence of bat roosts or bat sign:

· Dormitory Facility

· Ralston Afterbay Dam

· Duncan Creek - Middle Fork Tunnel and Portal 

· Hell Hole Dam and Outlet Works 
Project recreation facilities support three types of structures representing potential roosting habitat for bats:  pit restrooms, flush restrooms, and pre-fabricated restrooms.  It was determined that flush and pre-fabricated restrooms were not suitable for use by roosting bat species because these facilities do not have shingle roofs or other crevices that represent potential roosting habitat for bats. Pit restrooms all had shingle roofs that were suitable for use by roosting bat species.  No bats or bat sign were observed in any restroom facility.

6.4 Conduct Reproductive Surveys

Reproductive surveys were conducted at the following Project facilities, features, or proposed betterments:

· Hell Hole Dam and Outlet Works

· Ralston Afterbay Dam

· Duncan Creek - Middle Fork Tunnel and Portal

· French Meadows - Hell Hole Tunnel Gatehouse

· Hell Hole-Middle Fork Tunnel Gatehouse

· Ralston Powerhouse Penstock and Butterfly Valve House

· French Meadows Powerhouse and Switchyard

· Ralston Powerhouse and Switchyard

· Oxbow Powerhouse and Switchyard

· Operator Cottages and Shop

· Dormitory Facility

· Ralston Afterbay Generator Building

The surveys were conducted June through October, but were concentrated in August and September as recommended by the Terrestrial TWG.  Visual roost surveys, handheld acoustic sampling, and infrared video sampling were conducted as recommended by the TWG with minor modifications as described in Table 7.  No special-status species were observed during reproductive surveys. Refer to Table 4 for a summary of the location of roosts confirmed and/or identified during reproductive surveys, and the common bat species associated with each roost.  Survey locations and site-specific methods are shown in Map 1a.
Provided below is a summary of results for each survey or sampling method implemented.
Visual Roost Surveys
Visual roost surveys were conducted at the following Project facilities and features:

· Hell Hole Dam and Outlet Works 

· Ralston Afterbay Dam 

· Duncan Creek - Middle Fork Tunnel and Portal  
· Ralston Powerhouse Penstock and Butterfly Valve House  
· French Meadows Powerhouse and Switchyard  

· Operator Cottages and Shop 

A summary of visual roost survey results is provided in Table 8.  Roosts of Myotis species bats were identified at Ralston Afterbay Dam, Ralston Powerhouse Penstock and Butterfly Valve House, French Meadows Powerhouse and Switchyard, and the Operator Cottages and Shop.  No roosts were observed at Hell Hole Dam and Outlet Works or at Duncan Creek - Middle Fork Tunnel and Portal.
Handheld Acoustic Sampling

Handheld acoustic sampling was conducted at the following Project facilities and features:
· Hell Hole Dam and Outlet Works

· Oxbow Powerhouse and Switchyard
· Ralston Powerhouse and Switchyard

· Dormitory Facility

A summary of handheld acoustic sampling results is provided as Table 9.  Echolocation calls detected near roosts at Oxbow Powerhouse and Switchyard and Ralston Powerhouse and Switchyard were 50 KHz Myotis species calls, indicating that the roosts are occupied by common bat species including Yuma myotis and/or California myotis bats.  Common bat species echolocations were detected at Hell Hole Dam and Outlet Works and at the Dormitory Facility.  However, no roosts were observed at these two locations.
Infrared Video Sampling

Infrared video sampling was conducted at the following Project facilities and features:
· French Meadows - Hell Hole Tunnel Gatehouse

· Hell Hole-Middle Fork Tunnel Gatehouse

· Ralston Powerhouse and Switchyard

· Oxbow Powerhouse and Switchyard

· Ralston Afterbay Generator Building

A summary of infrared video sampling results is provided as Table 10.  Review of the video recordings for each site indicated that all roosts sampled were occupied by Myotis bat species.  

6.5 Conduct Seasonal Habitat Use Surveys

Seasonal habitat use surveys were conducted at nine locations from August through October 2007 using stationary acoustic and mist nest sampling.  Three special-status bat species, including pallid bat, Townsends’ big-eared bat, and western red bat were detected during the surveys. Common species detected include hoary bat, western pipistrelle, big brown bat, silver-haired bat, Mexican free-tailed bat, and at least four Myotis bat species (some echolocation calls are not distinguishable to species, as described in Section 5.4).  Sampling was conducted as recommended by the TWG with minor modifications that are described in Table 7.  Provided below is a summary of results for each survey or sampling method implemented.  Seasonal habitat survey locations and site-specific methods are shown in Map 1b.
Long-Term Acoustic Sampling

Long-term acoustic sampling was conducted at the following Project facilities and features:
· French Meadows Dam and Outlet Works

· Ralston Afterbay Dam

· French Meadows Powerhouse Penstock and Butterly Valve House

· Hell Hole Reservoir - Upper End

Table 11 provides a summary of the bat species detected at each sampling location. Figure 2 shows relative bat activity over time at each sampling location for: 1) all bat species combined (calculated as the total number of bat passes per night); and 2) special-status bat species (calculated as bat passes per species per night).  Bat activity data were not obtained for some dates during the long-term acoustic sampling because of equipment failure and/or inclement weather.  Heavy rain can interfere with the microphone causing it not to record echolocation calls (e.g., microphone become saturated with water).
Between nine and 15 bat species were detected during the long-term acoustic sampling.  There is uncertainty in detecting some common bat species.  Refer to Section 5.4 for more information on sampling reliability for these species.  Three special-status bat species were detected including pallid bat, Townsend’s big-eared bat, and western red bat.  Map 2 provides the location special-status species were detected during acoustic sampling.
Generally, special-status bat species activity comprised a relatively small portion of the total bat species activity.  Special-status bat activity levels were similar at all sampling locations and were concentrated in mid-to-late August.
Five-Night Acoustic Sampling

Five-night acoustic sampling was conducted at the following Project facilities and features:
· Middle Fork Interbay Dam

· Duncan Creek Diversion Dam

· North Fork Long Canyon Creek Diversion Dam

· South Fork Long Canyon Creek Diversion Dam

· French Meadows - Hell Hole Tunnel Surge Shaft and Tank and Access Road

Figure 3 provides a bar graph showing: 1) relative bat activity for common bats (calculated as the mean of bat passes for all common bat species per night); and 2) relative special-status bat species activity (calculated as mean bat passes for all special-status species per night) for each sampling location.  Appendix C shows relative bat activity (calculated as mean bat passes per individual species per night) for all bat species.
Between eight and 14 bat species were detected during the five-night acoustic sampling.  As stated above, there is uncertainty in detecting some common-status bat species.  Three special-status bat species were detected including pallid bat, Townsend’s big-eared bat, and western red bat. Map 2 shows the location of special-status species that were detected during acoustic sampling.

Results for the five-night sampling showed patterns similar to the long-term acoustic sampling. Relative total bat activity and special-status bat activity were highest in mid-to-late August, and special-status bats activity comprised a relatively small portion of the total bat species activity. Special-status bat species were detected at all sampling locations listed above except for French Meadows - Hell Hole Tunnel Surge Shaft and Tank and Access Road.
Mist Net Sampling
Mist net sampling was conducted at the following locations:

· French Meadows Dam and Outlet Works

· Middle Fork Interbay Dam

· North Fork Long Canyon Creek Diversion Dam

· South Fork Long Canyon Creek Diversion Dam

· French Meadows - Hell Hole Tunnel Surge Shaft and Tank and Access Road

· Ralston Afterbay Picnic Area

Table 12 provides results of mist net sampling conducted August through October 2007 at six sampling locations.  No special-status bat species were captured during the mist nest sampling.  Common bat species captured include silver-haired bat, hoary bat, Yuma myotis, and California myotis.  There were no bat captures at two of the six locations:  French Meadows - Hell Hole Tunnel Surge Shaft and Tank and Access Road, and North Fork Long Canyon Diversion Dam.
Twenty-six individual bats were captured including four juveniles.  Of the 22 adult bats, 11 were non-reproductive adult males (i.e., testes were not scrotal).  The 11 adult female bats included one lactating, six post-lactating, and four nulliparous (i.e., have never given birth) females.
6.6 Document Special-Status Bat Occurrences and Seasonal Habitat Use in the Study Area

Refer to Map 2 for final maps showing the locations of special-status bat detections from surveys completed in 2007 in accordance with the TERR 6 - TSP, as well as locations of special-status bat detections obtained from the literature review and agency consultation as described in Section 5.1 and 6.1 of this report.  
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