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6.2 Bat Study Plan 
 
6.2.1  Pertinent Issue Questions 
 
The bat study addresses Terrestrial Resource Issue Questions: 
 

7(c). "What are the relevant and known factors (limiting and beneficial) affecting special status bat 
populations in the Project area and how/where are these factors influenced by Project operation and 
maintenance?" 

11. "Where and to what extent has the Project created or affected bat roosts and foraging habitat?" 
 
6.2.2  Background 
 
Bats are closely associated with hydroelectric projects where many species are known to roost in dams, 
powerhouses, adits, and other project structures.  Many bats also forage preferentially over project reservoirs and 
streams or on insects attracted to project lights. Bats are highly sensitive to disturbance, especially at roost sites.  
Operation, maintenance, and management of Project facilities may have both beneficial and adverse effects on bats 
in the vicinity of the UARP. The Initial Information Package for the UARP (SMUD 2001) identifies the following 
17 species of bats with the potential to occur in the vicinity of the Project. 
 

Common Name Foraging Habitat Roosting Habitat 
Fringed myotis Open areas and over water Generalist: buildings, mines, caves, crevices 
Little brown myotis Open areas and over water Caves, mines, snags 
Yuma myotis Open forest and over water Generalist: buildings, mines, caves, crevices 
California myotis Open areas and over water Snags, trees, rocks 
Long-eared myotis Gleans off of foliage, trees, ground Tree bark, cavities, snags, caves, mines, rocks 
Long-legged myotis Open forest and over water Tree bark, cavities, buildings, crevices, mines 
Western small-footed myotis Open forest and over water Caves, mines, talus, buildings, bark 
Hoary bat Forest and over water Dense tree foliage 
Western red bat Open areas Tree foliage, especially in riparian forests 
Spotted bat Over water, meadows, open forests Cliffs, crevices, caves, buildings 
Silver-haired bat Over water and forest openings Snags, buildings, crevices, caves, mines, bark 
Townsend's big-eared bat Open areas Caves, mines 
Pallid bat Woodlands Caves, mines, crevices, buildings, snags 
Big brown bat Open areas and over water Snags, trees, caves, mines, crevices 
Western pipistrelle Open areas and over water Crevices 
Western mastiff bat Open forests, meadows, agriculture Cliffs, crevices, some buildings and trees. 
Brazilian free-tailed bat Open woodlands, shrublands Caves, mines, crevices, buildings 
 
6.2.3  Study Objectives 
 
The objectives of the bat study are to: 1) determine which species of bats occur in the study area; 2) locate active bat 
roosts that could be affected by Project-related activities; and 3) identify measures for the protection of bat roosts 
and foraging habitat that may be adversely affected by the Project. 
 
6.2.4  Study Area and Sampling Sites 
 
The study area includes all suitable roosting and foraging habitat within 0.25-mile of Project dams, powerhouses, 
adits, switchyards, penstocks, reservoirs, rights-of-way, and developed recreation sites associated with the project.  
Sampling sites will be determined during field reconnaissance.  The project area may be modified based on activities 
(e.g., operational, recreational) that are determined by the Terrestrial TWG  to have a potential effect on roost sites.  
Field studies will be restricted to those lands where the Licensee has legal access (e.g., ownership/easement rights, 
public lands) and will not occur on private lands without prior permission from the landowner. 
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6.2.5  Information Needed From Other Studies 
 
Important information will be derived (at a minimum) from the Vegetation Mapping, Riparian, Wetland, Lands 
Management, Recreation, and Hydrologic Model studies.   
 
6.2.6  Study Methods and Schedule 
 
A reconnaissance of the entire study area will be performed during early spring 2002 to determine the location of 
trapping sites in late spring/early summer 2002.  A recommendation on the number and location of trap sites will be 
presented to Eldorado National Forest (ENF) biologists for review and approval prior to initiation of the trapping 
effort. Mist nets and/or harp nets will be used to capture bats and determine species occurrence.  In most cases, 
trapping sites are selected near identified roost sites and/or within narrow flight corridors between roost sites and 
foraging habitat (e.g., within stream channels and ravines adjacent to a reservoir). All bat captures will be 
documented by species, sex, age, reproductive status, location, habitat descriptors, and other parameters deemed 
appropriate. Voucher calls will be recorded for captured bats as they are released. Trapping will be supplemented by 
acoustic sampling using an Anabat II detection system or other suitable acoustic detection equipment.  Potential day 
and night roosts in Project facilities/features will be inspected visually for evidence of bat use (e.g., bats, guano, 
staining). Prior to initiating bat trapping efforts, the necessary collecting permit and Memorandum of Understanding 
will be obtained from the California Department of Fish and Game (CDFG). 
 
6.2.7  Analysis 
 
Study results will be evaluated with respect to both positive and adverse effects related to the Project.  Trapping, 
roost site inspections, and acoustic detections will provide evidence of species distribution and habitat utilization 
(e.g., foraging/roosting) within the study area.  An assessment will be made of the degree of risk to foraging and 
roosting bats due to Project-related operations, maintenance, and management, as well as management of 
recreational facilities.  The analysis will include recommendations for protections and enhancement of roosting and 
foraging habitat for special status bats that are affected by the Project. 
 
6.2.8  Study Output 
 
Study results will be presented to the Terrestrial Resources Technical Working Group (TWG) and Plenary Group 
toward the end of 2002.  However, the ultimate study output will be a written report that includes the issues 
addressed, objectives, study area, methods, analysis, results, discussion, and conclusions.  The reports will be 
prepared in a format that allows the information to be inserted directly into the Licensee-prepared Draft 
Environmental Assessment that will be submitted to FERC with the Licensee's application for a new license. 
 
6.2.9  Preliminary Estimated Study Cost 
 
A preliminary estimated study cost will be prepared after the Plenary Group approves the plan. 
 
6.2.10  TWG and Plenary Group Endorsement 
 
On April 16, 2002 the following participants gave TWG approval to the plan: USFS, BLM and SMUD. 
 
On May 1, 2002 the following participants gave Plenary Group approval to the plan: USFS, BLM, USFWS, 
Taxpayers of El Dorado County, Friends of El Dorado County, Camp Lotus, El Dorado County Water Agency, El 
Dorado County, Placer County Water Agency, California Department of Fish and Game, California State Water 
Resources Control Board, Pacific Gas and Electric and Friends of the River.  None of the participants at the meeting 
said they could not “live with” this study plan. 
 
6.2.11  Literature Cited 
 
SMUD (Sacramento Municipal Utility District).  2001.  Initial Information Package for Relicensing of the Upper 
American River Project (FERC Project No. 2101).  Sacramento. July 2001. 
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BATS 
TECHNICAL REPORT 

SUMMARY 
 
This technical report describes the results of bat studies conducted during 2002 and 2003 for relicensing of SMUD’s 
Upper American River Project (UARP).  Trapping was conducted at 19 locations in the study area from July 15-25, 
2002 and on August 13-14, 2003.  Five species of bats were captured among six trapping locations and none were 
captured at the remaining 13 sites.  The captured species were Yuma myotis, fringed myotis, California myotis, big 
brown bat, and Brazilian free-tailed bat.  All of these species are afforded special status designations by the State of 
California, United States Department of Agriculture, or the Western Bat Working Group.  Yuma myotis was 
captured at the most locations and in the greatest number.  Roost inspections were performed at 43 UARP facilities, 
developed recreation facilities, and non-UARP bridges.  A large night roost, used primarily by Brazilian free-tailed 
bats, was found at White Rock Powerhouse.  Smaller roosts were found under non-UARP bridges along Ice House 
Road at the crossings of Tells Creek, Big Silver Creek, and Jones Fork Silver Creek, which are located from 0.26- to 
0.48-mile upstream of the maximum surface elevation (high water line) of Union Valley Reservoir.  A fourth roost 
was found under the Ice House Road bridge-crossing of South Fork Silver Creek approximately 0.82-mile 
downstream from Ice House Reservoir. 

 

1.0 INTRODUCTION 

This technical report is one in a series of reports prepared by Devine Tarbell & Associates, Inc. 
(DTA) for the Sacramento Municipal Utility District (SMUD) as an appendix to SMUD’s 
application to the Federal Energy Regulatory Commission (FERC) for a new license for the 
Upper American River Project (UARP or Project).  The report addresses bats and includes the 
following sections: 
 

• BACKGROUND – Summarizes the applicable study plan approved by the UARP 
Relicensing Plenary Group; a brief description of the issue questions addressed, in part, 
by the study plan; the objectives of the study plan; the study area, and agency information 
requests.  In addition, requests by resource agencies for additions to and modifications of 
this technical report are described in this section. 

• METHODS – A description of the methods used in the study, including a listing of study 
sites. 

• RESULTS – A description of the most important data.  
• ANALYSIS - An analysis of the results, where appropriate. 
• LITERATURE CITED – A listing of all literature cited in the report. 

 
This technical report does not include a detailed description of the UARP Alternative Licensing 
Process (ALP) or of the UARP, which can be found in the following sections of SMUD’s 
application for a new license:  The UARP Relicensing Process, Exhibit A (Project Description), 
Exhibit B (Project Operations), and Exhibit C (Construction). 
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In addition, this technical report does not include a discussion of the effects of the UARP on bats 
and related environmental resources, nor does the report include a discussion of appropriate 
protection, mitigation and enhancement (PM&E) measures.  An impacts discussion regarding the 
UARP is included in the applicant-prepared preliminary draft environmental assessment (PDEA) 
document, which is part of SMUD’s application for a new license.  Development of resource 
measures will occur in settlement discussions, which will commence in early 2004, and will be 
reported in the PDEA. 

2.0 BACKGROUND 

2.1 Bat Study Plan 

At least 17 species of bats occur or potentially occur in the UARP vicinity (SMUD 2001)  (Table 
2.1-1).  Of these 17 species, 12 have been afforded special status designations (e.g., federal 
and/or state species of concern, USFS sensitive species, or Western Bat Working Group 
(WBWG) designation for high priority/imperiled bat species).  In response to the status and 
protections afforded bats under the California Fish and Game Code, Eldorado National Forest 
Land and Resource Management Plan (LRMP), and various state and federal management 
directives, the UARP Terrestrial Resources Technical Working Group (TWG) developed the 
UARP Bats Study Plan.  The Terrestrial Resources TWG approved this plan on April 16, 2002, 
and the UARP Relicensing Plenary Group approved the plan on May 1, 2002.  The study plan 
was designed to address, in part, the following issue questions developed by the Plenary Group: 
 

Issue Question 7(c)  What are the relevant and known factors (limiting and beneficial) 
affecting special status bat populations in the UARP area and 
how/where are these factors influenced by UARP operations and 
maintenance? 

 
Issue Question 11.  Where and to what extent has the UARP created or affected bat 

roosts and foraging habitat? 
 
The objectives of the study plan were to: 
 

1. Determine which species of bats occur in the study area. 
 

2. Locate active bat roosts that could be affected by UARP-related activities. 
 

3. Identify measures for the protection of bat roosts and foraging habitat that may be 
adversely affected by the UARP. 

 
The study area included all suitable roosting and foraging habitat within 0.25-mile of UARP 
dams, powerhouses, adits, switchyards, penstocks, reservoirs, right-of-way, and developed 
recreation sites associated with the UARP.  Specific sampling sites were determined during field 
reconnaissance (see Methods, Section 3.0). 
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Table 2.1-1.   Confirmed or potentially occurring bat species in the UARP study area and their expected 
foraging and roosting habitat. 

Common Name Scientific Name Foraging Habitat Roosting Habitat 
Family Vespertilionidae: 

Fringed myotis2, 4, 5 Myotis thysanodes Open areas and over water 
Buildings, mines, caves, 
crevices 

Little brown myotis Myotis lucifugus Open areas and over water Caves, mines, snags 

Yuma myotis1, 2 Myotis yumanensis Open forest and over water 
Buildings, mines, caves, 
crevices 

California myotis Myotis californicus Open areas and over water Snags, trees, rocks 

Long-eared myotis2, 4 Myotis evotis 
Gleans off of foliage, trees, 
ground 

Tree bark, cavities, snags, 
caves, mines, rocks 

Long-legged myotis2, 4, 5 Myotis volans Open forest and over water 
Tree bark, cavities, buildings, 
crevices, mines 

Western small-footed 
myotis2, 4 Myotis ciliolabrum Open forest and over water 

Caves, mines, talus, 
buildings, bark 

Hoary bat4 Lasiurus cinereus Forest and over water Dense tree foliage 

Western red bat4 Lasiurus blossevilli Open areas 
Tree foliage, especially in 
riparian forests 

Spotted bat1, 2, 4, 5 Euderma maculatum 
Over water, meadows, open 
forests 

Cliffs, crevices, caves, 
buildings 

Silver-haired bat 5 
Lasionycteris 
noctivagans 

Over water and forest 
openings 

Snags, buildings, crevices, 
caves, mines, bark 

Townsend's big-eared 
bat1, 2, 3, 5 

Corynorhinus 
townsendii Open areas Caves, mines 

Pallid bat1, 3 Antrozous pallidus Woodlands 
Caves, mines, crevices, 
buildings, snags 

Big brown bat Eptesicus fuscus Open areas and over water 
Snags, trees, caves, mines, 
crevices 

Western pipistrelle Pipistrellus hesperus Open areas and over water Crevices 
Family Mollosidae: 

Western mastiff bat1, 2, 4 Eumops perotis 
Open forests, meadows, 
agriculture 

Cliffs, crevices, some 
buildings and trees. 

Brazilian free-tailed bat5 Tadarida brasiliensis Open woodlands, shrublands 
Caves, mines, crevices, 
buildings 

1 California species of special concern 
2  Federal Category 2 candidate for listing by the U.S. Fish and Wildlife Service as Threatened or Endangered. 
3  USFS sensitive species 
4 Sierra Nevada Framework species of moderate-high vulnerability and species of concern 
5 western Bat Working Group designation for high priority/imperiled bat species 
 

2.2 Water Year Types 

The information in this subsection is provided for informational purposes, as requested by 
agencies.  The derivation of water year types is described in the Water Quality Technical Report.  
Table 2.2-1 presents water types for the period that is pertinent to this Bats Technical Report. 
 

Table 2.2-1. Water year types applied to individual months of years 2001-2003 (D=Dry; BN=Below 
Normal). 

Year Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec 
2002 D BN BN BN BN BN BN BN BN BN BN BN 
2003 BN BN BN D BN BN BN BN BN BN BN BN 
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2.3 Agency Requested Information 

In a letter dated December 17, 2003 to SMUD, the agencies identified, by study, information 
they believed they needed to begin settlement discussions with the understanding that additional 
information might be requested.  While the Bat Study was not specifically addressed, the 
agencies general comment regarding terrestrial studies is pertinent: 
 

• Shape files will need to include survey locations and positive sightings/responses.  
• Spreadsheet formats that include:  bats, bald eagle/osprey, mesocarnivores, goshawks, 

California spotted owl, willow flycatcher, rare plants, noxious weeds. 
 

- Location 
- Date 
- Species observed/captured and specific UTM coordinates 
- Habitat composition 
- On site (In situ) verification of WHR habitat types 
- Method of capture 
- Nest locations 
- Activity centers 

 
Bat survey and capture locations are shown graphically in Figure 4.1-1 (Appendix A).  Pertinent 
data collected during the bat study are provided on the completed field data forms (Appendix B) 
and summarized in Section 4.0, Results. 
 
In a letter dated May 13, 2004, the agencies stated in regards to the Bats Technical Report 
(February 2004) the following: 
 

• Issue Question 11 and Objective 3 of the study plan relate to roosting and foraging 
habitat for bats.  The existing study plan evaluates bat roosts at Project facilities and no 
additional studies for 2004 are identified related to bat roosts. 
 
Related to Issue Question 11 and Objective 3, the extent that Project facilities provide 
foraging habitat has not been evaluated.  Bats often forage on the insects that are attracted 
to artificial lighting.  An evaluation of Project facility lighting and its relationship to bat 
foraging needs to be conducted.  This evaluation should include a listing of Project 
facilities with artificial outdoor lighting, the nature of the lighting, and use by foraging 
bats.  The information will be used to evaluate Project effects on bats. 

 
The Terrestrial Resources TWG met on June 7, 2004 to consider “conclusions” relative to bats 
and to develop recommendations for consideration by the Settlement Negotiations Group.  The 
TWG agreed on the following general conclusions: 
 

1. The Issue Questions and Objectives stated in the Bat Study Plan are adequately addressed 
by the information provided in the Bats Technical Report. 
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2. Methods employed were adequate to address Issue Questions and Objectives. 
 

3. There is no known negative effect of UARP operations and maintenance on bat roosting 
and foraging.  The UARP may provide significant benefits for bats at most UARP 
locations. 

 
Based on the conclusions of the TWG at its meeting on June 7, 2004, SMUD believes that an 
evaluation of UARP facility lighting and its relationship to bat foraging is not warranted.  Most 
UARP facilities require lighting for safety and security purposes.  Bats are known to be 
opportunistic foragers (Pierson and Rainey 1994), that will prey on insects attracted to light 
sources (Blake, Hutson, et al. 1994; Rydell and Baagoe 1996; Swensson and Rydell 1998).  
SMUD considers this a UARP benefit to bats that requires no further study.  However, the 
Terrestrial Resources TWG developed the following recommendations for consideration by the 
Settlement Negotiations Group. 
 

• SMUD should coordinate with state and federal resource agencies and other interested 
entities in development of a bat management plan.  This plan should consider the 
following actions: 

 
1. The Loon Lake Chalet attic has in the past supported roosting bats and may present a 

human health hazard.  The attic area could be assessed to restrict bat access by 
screening or other means.  Alternative roosting opportunities could be provided by 
installing an artificial roost structure atop the Loon Lake Chalet; 

2. The White Rock Powerhouse parking area below the switchyard deck has supported a 
significant bat roost in the past.  Any change in the design of this area should be 
coordinated with resource management agencies; 

3. Gates at tunnel adits should be evaluated to determine if adequate access is provided 
to bats at the exclusion of human entry; 

4. To be considered only as an enhancement measure, SMUD could consider 
cooperating with El Dorado County Department of Transportation to install bat roosts 
under bridges on Ice House Road; 

5. To minimize human contact, any new UARP or recreational facilities should be 
evaluated to discourage bat roosting or foraging.  Installation of artificial roosts can 
be considered on a case-by-case basis; and 

6. SMUD supports the concept of the ongoing Engineering, Education, and Enforcement 
(“Triple Es”) programs as administered by the Forest Service.  There may be an 
opportunity to contribute to this program for the protection of bats (e.g., interpretive 
outreach). 

3.0 METHODS 

3.1 Bat Trapping, Roost Surveys, and Acoustic Surveys 

The study methods conformed to those approved by the UARP Relicensing Plenary Group in the 
Bats Study Plan.  These methods were based on commonly used survey techniques and 
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recommendations (Kunz and Kurta 1988, Thomas and LaVal 1988, Thomas and West 1989, and 
MELP 1998).  Initially, daytime field reconnaissance was conducted on May 14 and 15, 2002 to 
determine bat usage of UARP facilities from Loon Lake Reservoir westward to White Rock 
Powerhouse.  These visits generated information on potential day and night roost sites, foraging 
habitats and flight corridors, and preferred locations for subsequent trapping efforts.  Foraging 
habitats and, perhaps more importantly, flight corridors often provide optimal opportunities for 
mist net placement (Kunz and Kurta 1988, Thomas and West 1989, Nagorsen and Brigham 
1993).  Flight corridors refer to any feature that channels bats in flight between roost sites and 
foraging sites.  Research suggests that bats do not always echolocate during flights to and from 
known foraging and roosting sites (Thomas and West 1989), and therefore, may be less able to 
detect and avoid nets than when actively echolocating. 
 
Daytime and nighttime roost surveys were performed at 43 SMUD UARP facilities, developed 
recreation facilities, and non-UARP bridges along Ice House Road.  Evidence of bat roosting and 
potential foraging areas were documented at these sites although access to the interior of some 
powerhouses and appurtenant structures was not available during site visits.  However, roosting 
evidence was generally discernable at all facilities through external evidence including the 
presence and amount of guano build-up and bodily staining on the surface of roost entrances, 
walls, and/or ceilings (Thomas and LaVal 1988, Adam and Hayes 2000). 
 
Bat trapping and acoustic detection surveys were conducted at 19 locations in the study area 
from July 15 through 25, 2002 and on August 13 and 14, 2003 (see Results, Section 4.1). 
Selection of trapping sites was based on several factors: 1) distance from a UARP facility (i.e. < 
0.25-mile); 2) distribution of suitable bat foraging habitat; 3) proximity of known or potential 
roost sites; and 4) overall feasibility of site access and placement of trapping equipment.  Mist 
netting was the primary technique use to capture and identify bats.  At each trapping location, 
mist nets were set up before dark and oriented to provide optimal coverage and maximize 
chances of capturing bats.  In most situations, nets were set from about three to four feet above 
ground (i.e., above shrubs and low-growing vegetation) to approximately 10 feet above the 
ground.  Nets were monitored continuously from time of net deployment to when bat activity 
diminished (i.e., as determined by direct observation of bats in flight and use of an Anabat II 
echo-location detection instrument).  Generally, bat activity diminishes following an initial 
period of drinking and foraging after emergence from a roost (Hayes 1997).  Following capture, 
bats were removed from the nets and processed.  Processing of bats involved species 
identification through weighing, measuring forearm and ear lengths, and characterization of 
pelage color.  Sex, age class, and reproductive status (i.e., examination of testes in males and 
nipple development in females) were also documented for captured individuals.  All 
measurements were recorded on field data sheets along with additional notes regarding overall 
condition, temperament, and specific capture location (Appendix B).  Trapping and handling of 
bats was authorized by the California Department of Fish and Game under individual Scientific 
Collecting Permits and a Memorandum of Understanding dated July 8, 2002 (Appendix C). 
 
To facilitate species identification, recordings were made of echolocation calls emitted by bats 
foraging near trap sites and of captured bats upon their release (i.e., voucher calls).  Voucher 
calls using Anabat II recordings of sufficient quality can be a useful tool in confirming the 
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identification of captured bats that are morphologically similar to one or more other species.  For 
some taxa, however, Anabat II recordings can only be reliably categorized to broad species 
groups and not identified to species (Seidman and Zabel 2001). 

3.2 Incidental Observations 

Biologists engaged in these field surveys also recorded incidental observations of wildlife for 
purposes of generating a comprehensive species list for the overall UARP area.  Data recorded 
for each observation generally included species, date of observation, location, and any 
remarkable behavior or activity exhibited by the animals observed. 

4.0 RESULTS 

4.1 Bat Captures  

4.1.1 Mist Net Captures 

Five bat species were captured among six of the 19 sites where trapping was performed in 2002 
and 2003 (Table 4.1-1; Figure 4.1-1, Appendix A; Appendix B).  No bats were captured at the 
remaining 13 trapping sites. Species captured were: Yuma myotis, California myotis, fringed 
myotis, big brown bat, and Brazilian free-tailed bat.  Bats were captured in 2002 at Junction 
Reservoir Dam, Brush Creek Dam, Slab Creek Power House, Jones Fork Powerhouse, and White 
Rock Powerhouse (Table 4.1-1).  In 2003, bats were captured at the entrance (i.e., adit) of the 
Camino Tunnel.  Yuma myotis was documented at the most sites (5): Junction Reservoir Dam, 
Brush Creek Dam, Slab Creek Powerhouse, White Rock Powerhouse and Camino Tunnel Adit).  
The four other species captured were each from only one trap site.  California myotis was 
captured at Junction Reservoir Dam, fringed Myotis was captured at Jones Fork Powerhouse, big 
brown bat was captured at Camino Tunnel Adit, and Brazilian free-tailed bat was captured at 
White Rock Powerhouse. 
 

Table 4.1-1.   Bat trapping locations and captures at Upper American River Project facilities, 2002-2003. 

Date 
Trapping 

Hours Net Length(s) (meters) Facility/UTM1 
Species Captured 

(No. of individuals) 
July 15, 
2002 2030-2315 

54m (3x6m, 2x9m, 
1x18m) 

Loon Lake Intake  
731756E 4318275N None  

July 16, 
2002  2045-2315 

39m (2x6m, 1x9m, 
1x18m) 

Robb’s Peak Forebay  
726315E 4314126N None 

July 16, 
2002 2100-0000 

39m (2x6m, 1x9m, 
1x18m) 

Robb’s Peak Powerhouse 
727422E 430861N None 

July 17, 
2002 2100-2340 

39m (2x6m, 1x9m, 
1x18m) 

Gerle Creek Dam 
725799E 4316247N None 

July 17, 
2002 2045-2315 

39m (2x6m, 1x9m, 
1x18m) 

Gerle Creek Tunnel Adit/Canal 
726082E 4316005N None 

July 18, 
2002 2030-2315 

39m(2x6m, 1x9m, 
1x18m) 

Union Valley Dam 
721796E 4304849N None 

July 18, 
2002 2045-2352 

39m(2x6m, 1x9m, 
1x18m) 

Junction Reservoir Dam Intake 
720688E 430337N 

Myotis yumanensis (1) 
Myotis thysanodes (1) 
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Table 4.1-1.   Bat trapping locations and captures at Upper American River Project facilities, 2002-2003. 

Date 
Trapping 

Hours Net Length(s) (meters) Facility/UTM1 
Species Captured 

(No. of individuals) 
July 19, 
2002 2045-2345 

45m(3x6m, 1x9m, 
1x18m) 

Brush Creek Dam 

706498E 4298499N Myotis yumanensis (2) 
July 19, 
2002 2045-2335 

39m(2x6m, 1x9m, 
1x18m) 

Camino Powerhouse 
706472E 4296769N None 

July 20, 
2002 2030-0030 

45m(3x6m, 1x9m, 
1x18m) 

Slab Creek Powerhouse 

699941E 4294042N Myotis yumanensis (34) 
July 21, 
2002 2030-2300 36m (3x6m, 1x18m) 

Jaybird Canyon Tunnel Adit 
717197E 4301915N None 

July 22, 
2002 2045-2300 33m (4x6m, 1x9m) 

Loon Lake Powerhouse 
731452E 4318488N None 

July 23, 
2002 2030-2300 27m (3x6m, 1x9m) 

Ice House Dam Outflow 
729138E 4300485N None 

July 23, 
2002 2045-2315 

39m(2x6m, 1x9m, 
1x18m) 

Jones Fork Powerhouse 

727255E 4303430N Myotis californicus (2) 
July 24, 
2002 2045-2245 

39m (2x6m, 1x9m, 
1x18m) 

Camino Dam 
713847E 4300603N None 

July 24, 
2002 2050-2230 

39m (2x6m, 1x9m, 
1x18m) 

Jaybird Powerhouse 
714243E 4301205N None 

July 25, 
2002 2030-2255 

66m(2x6m, 2x9m, 
2x18m) 

White Rock Powerhouse 

692253E4293033N 
Myotis yumanensis (12) 
Tadarida brasiliensis (13) 

August 
13, 2003 1955-2230 21m (2x6m, 1x9m) 

Slab Creek Dam Tunnel Adit 
710124E 4298866N None 

August 
14, 2003 2022-2350 36m (3x6m, 1x18m) 

Camino Tunnel Adit 

699512E 4293879N 
Myotis yumanensis (2) 
Eptesicus fuscus (1) 

1 UTM are in zone 10s and meters 
 

4.1.2 Bridge Roost Captures 

In addition to mist net captures, three bat species were captured by hand during 2002 beneath 
three non-UARP bridges on Ice House Road near Ice House and Union Valley reservoirs.  
Captures at the South Fork Silver Creek Bridge (0.82-mile below Ice House Dam) and Jones 
Fork Silver Creek Bridge (0.26-mile above Union Valley Reservoir high water line) (Figure 4.1-
1, Appendix A), yielded six individual Yuma myotis.  In addition, Brazilian free-tailed bats (five 
individuals) and big brown bat (one individual) were captured at the Ice House Road Bridge 
spanning Big Silver Creek (0.48-mile above the Union Valley Reservoir high water line) (Figure 
4.1-1, Appendix A). 
 

4.2 Roost Searches 

As previously stated, three bat species were observed (and several individuals captured) beneath 
four bridges on Ice House Road, which were being used as night roosts.  These bridges spanned 
South Fork Silver Creek, Jones Fork Silver Creek, Big Silver Creek and Tells Creek (Table 4.2-
1).  The bridge spanning Big Silver Creek had the greatest number of bats present (>300 
individuals) while the bridges spanning South Fork Silver Creek and Jones Fork Silver Creek 
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had 20 and 10-15 individuals, respectively.  The bridge spanning Tells Creek (0.43-mile above 
the Union Valley Reservoir high water line) had the smallest number of individuals at five.  
Probable roosts were also located at three UARP facilities (Robb’s Peak Powerhouse, Gerle 
Creek Dam, and Loon Lake Powerhouse) and one recreational facility (Loon Lake Chalet) based 
on the presence of staining or small amounts of guano:  (Table 4.2-1). 
 
 

Table 4.2-1.   Results of roost surveys at Upper American River Project facilities. 
Location Survey results 

Project Facilities  
Loon Lake Intake Structure  No bat evidence observed 
Robb’s Peak Forebay  No bat evidence observed 
Robb’s Peak Powerhouse Some guano observed under the crane  
Gerle Creek Dam A small amount of guano were observed 
Gerle Creek Tunnel Adit and Gerle Canal Bo bat evidence observed 
Union Valley Dam No bat evidence observed 
Junction Reservoir Dam and Intake 1 No bat evidence observed 
Brush Creek Dam 1 No bat evidence observed 
Camino Powerhouse No bat evidence observed 
Camino Tunnel Adit 1 No bat evidence observed 
Slab Creek Powerhouse 1 No bat evidence observed 
Slab Creek Tunnel Adit No bat evidence observed 
Jaybird Canyon Tunnel Adit No bat evidence observed 
Loon Lake Powerhouse Some staining in entry way with guano deposits in several locations 
Ice House Dam Outflow No bat evidence observed 
Jones Fork Powerhouse 1 No bat evidence observed 
Camino Dam No bat evidence observed 
Jaybird Powerhouse No bat evidence observed 
White Rock Powerhouse 1 Large amounts of staining and guano present  

Recreation Facilities  
Loon Lake Campgrounds  
Loon Lake  No bat evidence observed 
Loon Lake Chalet Staining observed at the eve of the chalet 
North Shore RV No bat evidence observed 
Red Fir Group No bat evidence observed 
Gerle Creek Campgrounds  
Gerle Creek No bat evidence observed 
South Fork No bat evidence observed 
Union Valley Campgrounds  
SMUDEA  No bat evidence observed 
Yellow Jacket  No bat evidence observed 
Wolf Creek No bat evidence observed 
Camino Cove No bat evidence observed 
Westpoint No bat evidence observed 
Fashoda No bat evidence observed 
Sunset No bat evidence observed 
Big Silver Group No bat evidence observed 
Wench Creek/Azalea Cove No bat evidence observed 
Ice House Reservoir Campgrounds  
Ice House No bat evidence observed 
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Table 4.2-1.   Results of roost surveys at Upper American River Project facilities. 
Location Survey results 

Northwind No bat evidence observed 
Strawberry Point No bat evidence observed 

Bridges  

South Fork Silver Creek 20 bats present. Staining along supporting rafters of bridge1 

Jones Fork Silver Creek 10-15 bats present. Staining along supporting rafters of bridge1 

Big Silver Creek 300+ bats present. Abundant staining along supporting rafters of bridge1 

Tells Creek 5 bats present. Staining along supporting rafters of bridge 
South Fork Rubicon River No bat evidence observed 
Gerle Creek No bat evidence observed 
1 Sites with captures.  See text, Section 4.1. 
 

4.3 Anabat II Surveys 

Analysis of Anabat II recordings confirmed the presence of bats at five sites where trapping was 
unsuccessful: Camino Dam, Gerle Creek Tunnel Adit, Ice House Dam, Robbs Peak Powerhouse, 
and Union Valley Reservoir.  However, efforts to assign these echolocation calls to specific 
species were inconclusive but suggest that the recordings could be from one of two families: 
Vespertilionidae and Mollosidae (Table 2.1-1).  Spotted bat, a Vespertilionid species and one of 
the few bats that can be detected through echolocation vocalizations audible to humans, was not 
detected at any of the sites.  Bats of undetermined species were also observed in flight at all 
trapping locations, whether or not individuals were captured in mist nets or detected acoustically 
with Anabat II. 

4.4 Incidental Observations 

Biologists recorded 140 species of birds and mammals during UARP field studies including this 
Bat Study.  These incidental observations are provided in Appendix D of the Waterfowl Nesting 
Habitat Technical Report. 

5.0 ANALYSIS 

5.1 Occurrence and Roosting by Bats at UARP Facilities 

All 17 species of bats that occur or potentially occur within the study area are insectivorous and 
use echolocation for navigation and foraging.  These species often forage over open habitats such 
as water, forest, meadows, and occasionally agricultural areas.  Thirteen of these species roost 
colonially and four roost solitarily.  The lands surrounding UARP facilities contain many of the 
physical and biological components needed to satisfy the foraging and/or roosting habitat 
requirements of these bats, including the five species captured during this study.  The few active 
roosts found at UARP facilities were all located beneath concrete structures such as the entrance 
to the Loon Lake Powerhouse and beneath the substation deck at White Rock Powerhouse.  
Active roosts were also located beneath several non-UARP bridges along Ice House Road.  In 
general, inspections performed for this study confirmed that most UARP facilities are well 
sealed, with few openings of sufficient size to allow access by bats.  However, the presence of 
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bats at all trapping locations suggests that bats are roosting in nearby natural sites such as 
crevices, snags, cliffs, or tree bark, rather than roosting in UARP facilities. 

5.2 Echolocation Analysis 

Anabat II recordings of bat vocalizations had limited value in this study.  The analysis of 
recorded echolocation calls for species identification is limited by the length of the call, the 
distance of the recording device to the bat, and the orientation of the bat relative to the device 
(O’Farrell et al. 1999).  Incomplete calls or “clutter” within calls resulting from the surrounding 
vegetation, wind, and other bat activity can limit the clarity and ultimate efficacy of recorded 
calls.  Each of these factors is believed to have contributed to relatively poor quality of calls 
recorded during this study.  In addition to the quality of a call, the variability within calls of an 
individual bat can also limit the use of a call.  Bats vary their call regularly in response to their 
environment and their activity (Kalko 1995, Kalko and Schnitzler 1993, Obist 1995, and 
Schnitzler and Kalko 1998).  This variability among the calls of individual bats coupled with the 
variation found among species compounds the difficulty of using acoustical analysis for species 
identification. 
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Figure  4.1-1
UARP Bat Trapping

Locations and Results
2002-2003

Prepared by VESTRA Resources, Inc., Redding. CA.                             Jan. 22, 2004
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5 observed

Bat Species Key
EPFU :

TABR :

MYTH :

MYCA :

Eptesicus fuscus

Myotis californicus

Myotis thysanodes

Tadarida braziliensis
MYYU : Myotis yumanensis

Loon Lake
Powerhouse

Robbs Peak
Powerhouse

Jones Fork
Powerhouse

Union Valley
Dam

Jaybird
Powerhouse

Camino
Powerhouse

Slab Creek
Powerhouse

White Rock
Powerhouse

Loon Lake
Intake StructureGerle Creek

Dam

Loon Lake Tunnel Adit

Robbs Peak
Intake and Dam

Tells Creek Bridge

Big Silver Creek Bridge

Junction Reservoir
Dam Jones Fork Silver Creek Bridge

Ice House
Dam

South Fork Silver Creek Bridge

Jaybird Tunnel Adit

Camino
Dam

Camino Tunnel Adit

Brush Creek
Dam

White Rock Tunnel Adit
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