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Geographic Area:  This HSI Model was developed for use  on the west slope of the Sierra 

Nevada in Fresno County, California. 

 

Season:  This model was developed to evaluate year-round habitat suitability for the bobcat 

(Felis rufus). 

 

Cover Types:  This model was designed to evaluate habitat suitability for the bobcat in the 

Chaparral cover type (terminology follows that of Verner and Boss 1980). 

 

 

 

Guild:     Feeding   Breedinq 

Surface   Subsurface 

 

 

Equation: HSI = (V1 + V2 + V3 + V4) 

                                                 5 

 

 

 

V1 - Percent Shrub Cover 
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V2 - Herbaceous Cover 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

V3 - Degree of Patchiness 
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V4 - Rock Outcroppings 
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Appendix B 

Federal Endangered and Threatened Species that Occur in 

or may be Affected by Projects in Placer, Sacramento, and El Dorado Counties  

Document Number: 060915114416; Database Last Updated: September 15, 2006 

Red-Legged Frog Critical Habitat - The Service has designated final critical habitat for 

the California red-legged frog. The designation became final on May 15, 2006.  
 

County Lists 

 

Listed Species 

Invertebrates 

Branchinecta conservatio 

Conservancy fairy shrimp (E) 

 

Branchinecta lynchi 

Critical habitat, vernal pool fairy shrimp (X) 

vernal pool fairy shrimp (T) 

 

Desmocerus californicus dimorphus 

Critical habitat, valley elderberry longhorn beetle (X) 

valley elderberry longhorn beetle (T) 

 

Elaphrus viridis 

delta green ground beetle (T) 

 

Lepidurus packardi 

Critical habitat, vernal pool tadpole shrimp (X) 

vernal pool tadpole shrimp (E) 

 

Fish 

Hypomesus transpacificus 

Critical habitat, delta smelt (X) 

delta smelt (T) 

 

Oncorhynchus (=Salmo) clarki henshawi 

Lahontan cutthroat trout (T) 

 

Oncorhynchus mykiss 

Central Valley steelhead (T) (NMFS) 

Critical habitat, Central Valley steelhead (X) (NMFS) 

 

Oncorhynchus tshawytscha 

Central Valley spring-run Chinook salmon (T) (NMFS) 

Critical Habitat, Central Valley spring-run Chinook (X) (NMFS) 

Critical habitat, winter-run Chinook salmon (X) (NMFS) 

winter-run Chinook salmon, Sacramento River (E) (NMFS) 

 

Amphibians 

Ambystoma californiense 

California tiger salamander, central population (T) 

Critical habitat, CA tiger salamander, central population (X) 
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Rana aurora draytonii 

California red-legged frog (T) 

Critical habitat, California red-legged frog (X) 

 

Reptiles 

Thamnophis gigas 

giant garter snake (T) 

 

Birds 

Haliaeetus leucocephalus 

bald eagle (T) 

 

Plants 

Calystegia stebbinsii 

Stebbins's morning-glory (E) 

 

Castilleja campestris ssp. succulenta 

Critical habitat, succulent (=fleshy) owl's-clover (X) 

 

Ceanothus roderickii 

Pine Hill ceanothus (E) 

 

Fremontodendron californicum ssp. decumbens 

Pine Hill flannelbush (E) 

 

Galium californicum ssp. sierrae 

El Dorado bedstraw (E) 

 

Oenothera deltoides ssp. howellii 

Antioch Dunes evening-primrose (E) 

 

Orcuttia tenuis 

Critical habitat, slender Orcutt grass (X) 

slender Orcutt grass (T) 

 

Orcuttia viscida 

Critical habitat, Sacramento Orcutt grass (X) 

Sacramento Orcutt grass (E) 

 

Senecio layneae 

Layne's butterweed (=ragwort) (T) 

 

Candidate Species 

Fish 

Oncorhynchus tshawytscha 

Central Valley fall/late fall-run Chinook salmon (C) (NMFS) 

Critical habitat, Central Valley fall/late fall-run Chinook (C) (NMFS) 

 

Amphibians 

Bufo canorus 

Yosemite toad (C) 

 

Rana muscosa 

mountain yellow-legged frog (C) 
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Birds 

Coccyzus americanus occidentalis 

Western yellow-billed cuckoo (C) 

 

Mammals 

Martes pennanti 

fisher (C) 

 

Plants 

Rorippa subumbellata 

Tahoe yellow-cress (C) 

 

Key: 

• (E) Endangered - Listed as being in danger of extinction.  

• (T) Threatened - Listed as likely to become endangered within the foreseeable future.  

• (P) Proposed - Officially proposed in the Federal Register for listing as endangered or threatened.  

• (NMFS) Species under the Jurisdiction of the National Oceanic & Atmospheric Administration 

Fisheries Service. Consult with them directly about these species.  

• Critical Habitat - Area essential to the conservation of a species.  

• (PX) Proposed Critical Habitat - The species is already listed. Critical habitat is being proposed 

for it.  

• (C) Candidate - Candidate to become a proposed species.  

• (V) Vacated by a court order. Not currently in effect. Being reviewed by the Service.  

• (X) Critical Habitat designated for this species  

Species of Concern - The Sacramento Fish & Wildlife Office no longer maintains a list of 

species of concern. However, various other agencies and organizations maintain lists of 

at-risk species. These lists provide essential information for land management planning 

and conservation efforts. See www.fws.gov/sacramento/es/spp_concern.htm for more 

information and links to these sensitive species lists. 
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Appendix C

Summary of Acreages Impacted and Compensation Needed by Alternative

TOTAL TOTAL

Alternative1 Impact Compensation Impact Compensation Impact Compensation Impact Compensation Impact Compensation Impact Compensation

Oak 44.46 209.99 8.81 41.61 7.57 35.75 19.67 92.91 80.51 380.26 0 0

Rip 3.57 4.88 32.41 44.3 1.72 2.75 3.23 4.64 40.93 56.57 0 0

Chap 0.71 1.66 0 0 0.34 0.93 0.5 1.23 1.55 3.82 0 0

SeaWet 0.38 1.52 0.09 0.36 0 0 3.82 15.28 4.29 17.16 0 0

127.28 457.81

TOTAL TOTAL

Alternative 2 Impact Compensation Impact Compensation Impact Compensation Impact Compensation Impact Compensation Impact Compensation

Oak 44.46 209.99 8.81 41.61 7.72 36.46 20.17 95.27 81.16 383.33 811.74 3834.02

Rip 3.57 4.88 32.41 44.3 1.44 2.31 2.41 3.29 39.83 54.78 0 0

Chap 0.71 1.66 0 0 0.33 0.9 0.48 1.4 1.52 3.96 34.32 112.31

SeaWet 0.38 1.52 0.09 0.36 0 0 3.82 15.28 4.29 17.16 0 0

126.8 459.23

TOTAL TOTAL

Alternative 3 Impact Compensation Impact Compensation Impact Compensation Impact Compensation Impact Compensation Impact Compensation

Oak 44.46 209.99 8.81 41.61 7.22 34.1 19.87 93.85 80.36 379.55 773.08 3651.43

Rip 3.57 4.88 32.41 44.3 2.26 3.62 2.75 4.03 40.99 56.83 0 0

Chap 0.71 1.66 0 0 0.35 0.96 0.2 0.47 1.26 3.09 32.22 101.71

SeaWet 0.38 1.52 0.09 0.36 0 0 3.82 15.28 4.29 17.16 0 0

126.9 459.23

TOTAL TOTAL

Alternative 4 Impact Compensation Impact Compensation Impact Compensation Impact Compensation Impact Compensation Impact Compensation

Oak 44.46 209.99 8.81 41.61 7.51 35.47 19.88 93.9 80.66 380.97 926.66 4376.81

Rip 3.57 4.88 32.41 44.3 0.67 0.92 4 5.27 40.65 55.37 0 0

Chap 0.71 1.66 0 0 0.14 0.33 0.7 1.58 1.55 3.57 40.8 133.51

SeaWet 0.38 1.52 0.09 0.36 0 0 3.82 15.28 4.29 17.16 0 0

127.15 457.07

TOTAL TOTAL

Alternative 5 Impact Compensation Impact Compensation Impact Compensation Impact Compensation Impact Compensation Impact Compensation

Oak 44.46 209.99 8.81 41.61 0 0 27.39 129.37 80.66 380.97 1323.35 6250.47

Rip 3.57 4.88 32.41 44.3 0 0 4.67 6.38 40.65 55.56 0 0

Chap 0.71 1.66 0 0 0 0 0.83 1.94 1.54 3.6 66.09 216.27

SeaWet 0.38 1.52 0.09 0.36 0 0 3.82 15.28 4.29 17.16 0 0

127.14 457.29

Based on: *acres include all construction areas including entire site below LWD

50-year project life and In-kind Compensation and MODS staging areas.  NO spillway ac subtracted.

Dikes Borrow Spillway (4-gate) Construction

Dikes Borrow Spillway (fuseplug) Construction

Dikes Borrow Spillway (tunnel) Construction

Dikes Borrow Spillway (6-gate) Construction

Dikes Borrow Spillway Construction

Raise 7ft (Inundation)

Raise 17 ft (Inundation)

Raise None to 

Minimal(Inundation)

Raise 4-ft (Inundation)

Raise 3.5ft (Inundation)
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1.0 INTRODUCTION 

1.1 Action Background 

The proposed Folsom Dam Safety/Flood Damage Reduction (DS/FDR) Action reflects a 
cooperative effort by the U.S. Department of the Interior, Bureau of Reclamation 
(Reclamation) and the U.S. Army Corps of Engineers (Corps), as well as the Corps’ non-
federal sponsors, the State Reclamation Board (Reclamation Board)/Department of Water 
Resources (DWR) and the Sacramento Area Flood Control Agency (SAFCA). The Folsom 
DS/FDR Action is intended to implement Reclamation’s dam safety and security obligations 
and the Corps’ flood damage reduction structural modifications at Folsom Dam and 
appurtenant facilities. These facilities impound waters of the American River forming 
Folsom Reservoir and are collectively referred within this document as the Folsom Facility 
(Folsom Facility). 

The Folsom DS/FDR Action responds to certain objectives of each of the aforementioned 
agencies. Reclamation's Safety of Dams Program objectives focus on reducing the risk of 
failure under hydrologic (flood), seismic (earthquake), and static (seepage) loads. Folsom 
Dam has been designated as a National Critical Infrastructure Facility and any compromise 
of the facility could result in grave property damage and loss of life. Reclamation's Security 
Program objectives are to protect public safety by securing Folsom Dam and its appurtenant 
structures and other Reclamation facilities, including the Folsom power plant, from attack or 
damage. The Corps' flood damage reduction objective is to improve the annual recurrence 
level of flood protection provided to the lower American River corridor. Similarly, SAFCA 
and DWR seek to improve the level of flood protection for the Sacramento region. 
Reclamation is the lead agency for this action. 

The Folsom DS/FDR Action is located in Placer, El Dorado and Sacramento Counties, 
California. The various alternatives being evaluated for the Folsom DS/FDR Action involve 
construction in and around Folsom Reservoir. The study area is composed of areas that may 
be potentially affected by the Folsom DS/FDR Action in the vicinity of Folsom Reservoir 
including: potential dike construction zones, potential borrow areas, potential contractor use 
areas, existing haul roads and proposed haul roads. A depiction of the Folsom DS/FDR 
Action area and vicinity is provided in Figure 1-1. 

The Folsom Dam and associated facilities were constructed by the Corps, with construction 
completed in 1956. Currently, the Bureau of Reclamation manages Folsom Reservoir, while 
surrounding lands are managed by the State of California’s Parks and Recreation 
Department. 
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A study of biological resources within the Folsom DS/FDR Action area was initiated for the 
purpose of quantifying potential impacts of the various alternatives. The study included a 
combination of database and literature searches and on the ground field surveys. Field 
surveys included: mapping vegetation communities and potential wildlife habitat, a species-
specific valley elderberry long-horned beetle survey, and an inventory of wetlands and other 
jurisdictional waters. 

This report is organized in the following manner; Section 2 presents the methods employed, 
Section 3 provides the results and discussion and Section 4 is the literature cited. 
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2.0 METHODS 
The methods used for each resource study are presented below. The results of each study are 
provided in Section 3. 

2.1 Vegetation Community Mapping 
 
Vegetation maps developed for the Folsom Lake State Recreation Area (SRA) (LSA 2003) 
were reviewed. Additional observations were made in winter 2005-2006 by ENTRIX 
biologists (Keven Ann Colgate, Gretchen Lebednik, Dan Chase, and Jelica White) in 
conjunction with other survey work. The observations from the wetland delineation study 
were also included as part of the vegetation descriptions. The Folsom DS/FDR Action study 
area included the Folsom DS/FDR Action area and immediate vicinity to create a contiguous 
buffer around the Folsom DS/FDR Action area. Vegetation community boundaries were then 
incorporated into a GIS database and mapped on aerial photographs. Acreages of each 
vegetation community are reported in the results section (Section 3) for the Folsom DS/FDR 
Action area as defined in January 2006 by Reclamation. 

Vegetation community types are consistent with those communities identified in the Draft 
Resource Inventory for the Folsom Lake State Recreation Area (LSA 2003). Community 
descriptions generally follow Holland (1986) and Sawyer and Keeler-Wolf (1995). The 
taxonomy of plants is consistent with Hickman (1993). 

Because surveys were conducted outside of the growing season, a list of individual species 
observed is not included in this report. A list of observed plant species is provided in the 
Draft Resource Inventory for the SRA (LSA 2003). However it should be noted that the SRA 
study encompassed a considerably larger area and may include species that are not present in 
the Folsom DS/FDR Action area. 

2.2 Special Status Species Literature Search 
 
A list of special status species with potential to occur in the Folsom DS/FDR Action area was 
compiled through a series of literature, website and database sources. This search included a 
review of California Department of Fish and Game’s (CDFG) California Natural Diversity 
Database (CNDDB) (CDFG 2005a) and the U.S. Fish and Wildlife Service (USFWS) 
Sacramento District website (USFWS 2006). Both the CNDDB and the USFWS website 
were queried by 7.5-minute quadrangle. The list of Folsom DS/FDR Action quadrangles 
(quads) included Folsom, Clarksville, Rocklin, and Pilot Hill. Additional species were 
included in the analysis based on known distribution, habitat requirements, and/or incidental 
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sightings. Other literature sources including Zeiner et al. (1988, 1990a, 1990b) the California 
Wildlife Habitat Relationship (CWHR) database (CDFG 2000), and others are referenced as 
appropriate. 

2.3 Valley Elderberry Longhorn Beetle Survey 

Surveys for the valley elderberry longhorn beetle (VELB [Desmocerus californicus 
dimorphus]) were conducted within the Folsom DS/FDR Action area during the winter of 
2005. On November 16th and 17th, 2005, two ENTRIX biologists (Rob Schell and Gina 
Tarbill) conducted surveys for elderberry (Sambucus spp.) within the reservoir influence 
zone. The reservoir influence zone is between elevation 425 feet and elevation 466 feet (the 
ordinary high water mark). On December 29th and 30th, 2005 two ENTRIX biologists (Rob 
Schell and Gina Tarbill) surveyed the remainder of the Folsom DS/FDR Action area above 
the ordinary high water mark. Follow-up surveys were conducted on May 26 and June 2, 
2006 (Rob Schell and Chris Hogue), when the elderberries were flowering. Additional sites 
were added to the Folsom DS/FDR Action area, and surveys were conducted at these sites on 
August 28, 2006 (Rob Schell and Chris Hogue). 

In all surveys, the locations of elderberry shrubs were recorded using a handheld Garmin 
GPS unit. The diameter of each individual stem at ground level (~6 inches) and total height 
was recorded. All visible exit-holes (potentially used by emerging larvae) were counted and 
recorded. The location of each surveyed elderberry shrub was mapped on an aerial 
photograph of the Folsom DS/FDR Action area. 

2.4 Wetland Delineation 

In winter of 2005-2006 ENTRIX biologists (Keven Ann Colgate, Gretchen Lebednik, Dan 
Chase, and Jelica White, biologists) surveyed the entire Folsom DS/FDR Action area (as then 
defined) for potentially jurisdictional wetlands and other waters. Surveys of the reservoir 
influence zone (elevation 425-466 feet) were performed November 16-18, 2005. Surveys of 
most of the outside reservoir zone (elevation < 466 feet) were completed in January 11-13, 
2006. Surveys of additional smaller areas were conducted on August 1 and 2, 2006 (Gretchen 
Lebednik, biologist and Coralie Dayde, ecologist) and on September 12, 2006 (Gretchen 
Lebednik and Sara Ebrahim, biologists). 

The methods used in the delineation of potential jurisdictional wetland areas at the Folsom 
DS/FDR Action site are consistent with those 1) outlined in the Corps’ Wetlands Delineation 
Manual (USACE 1987). Standard methods were employed to obtain data on the vegetation, 
soils and hydrology at the Folsom DS/FDR Action site. 

All potentially jurisdictional sites were investigated, and soil pits were excavated where 
hydrology and vegetation indicators were inconclusive. Within the reservoir influence zone, 
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a wetland study site was installed approximately every quarter mile along the shoreline, or 
more frequently if conditions were diverse. Wetland soil pits and wetland areas were mapped 
with a handheld Trimble GPS unit (sub-meter accuracy) or a Garmin III Plus unit and 
integrated into a GIS database. The results of these surveys will be provided in a separate 
wetland delineation report. 
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3.0 RESULTS AND DISCUSSION 

3.1 Vegetation And Wildlife Habitat Mapping 

The following communities are consistent with classification results in the Draft Resource 
Inventory for the Folsom Lake State Recreation Area (LSA 2003). However, because that 
report covered a more extensive area, not all communities reported are included here. 

Upland communities within the Folsom DS/FDR Action area include, interior live oak 
woodland, blue oak woodland and savanna, and annual grassland. Riparian, aquatic and 
seasonally wet areas include cottonwood-willow riparian, freshwater marsh, willow stands 
within the reservoir fluctuation zone, and seasonal wetlands. Areas that are influenced by 
man are typed as developed areas, and areas devoid of vegetation are mapped as reservoir 
shoreline fluctuation zone/ruderal and barren areas. The distribution and extent of each 
community type is depicted on aerial maps of the Folsom DS/FDR Action area. A vegetation 
community map is provided in Appendix A. The acreages for each vegetation type are 
provided in Table 3-1. 

3.1.1 Upland Plant Communities 

Interior Live Oak Woodland 
This upland vegetation community (classified as interior live oak series by Sawyer and 
Keeler-Wolf [1995]) was present above the ordinary high water mark (OHWM) of the 
reservoir (at elevation 466 feet), and is therefore not influenced by fluctuation of the 
reservoir water line. Dominant tree species are interior live oak (Quercus wislizenii), blue 
oak (Quercus douglasii), and foothill or gray pine (Pinus sabiniana). This community 
intergrades with blue oak woodland (Holland 1986). The shrub layer was relatively 
depauperate with an occasional elderberry (Sambucus mexicana), or ceanothus (Ceanothus 
sp.). The understory herb layer was occupied by exotic Mediterranean grasses (Bromus spp.) 
and other ruderal species including summer mustard (Hirschfeldia incana), telegraph weed 
(Heterotheca grandiflora), and yellow star thistle (Centaurea solstitialis). In areas of dense 
tree cover, bare ground or leaf litter was dominant. Approximately 81 acres of oak woodland, 
including interior live oak woodland, are present in the Folsom DS/FDR Action area. 

Blue Oak Woodland and Savanna 
Blue oak woodland is a highly variable climax woodland dominated by blue oak, but usually 
including other oak species (coast live oak [Q. agrifolia], and interior live oak) as well as 
foothill pine (Holland 1986). The community is described as blue oak series (Sawyer and 
Keeler-Wolf 1995) and blue oak woodland (Holland 1986) in the literature. Within the 
Folsom DS/FDR Action area, blue oak woodlands were present outside of the reservoir 
fluctuation zone on relatively xeric sites. Canopy cover ranges from continuous to fairly 
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open. Understory species are mainly herbaceous and include Mediterranean grasses (Bromus 
spp.), dogtail grass (Cynosurus echinatus) and yellow star thistle (Centaurea solstitialis). 
Approximately 81 acres of oak woodland, including blue oak woodland and savanna, are 
present in the Folsom DS/FDR Action area. 

Table 3-1. Vegetation Community Acreages in the Folsom DS/FDR Action Area 
 

Vegetation Community Acres 

Oak Woodland (Interior Live Oak & Blue Oak) 81 

Chaparral 1.5 

Annual Grassland 180 

Riparian Vegetation 41 

Freshwater Marsh 0.9 

Seasonal Wetlands, including Reservoir 
Fluctuation Zone Stands 

5.3 

Reservoir Fluctuation Zone: Ruderal and Barren 
Areas 

733* 

Developed Areas 35 
• some of this area extends below the water line on the aerial images and is not included in this value. See discussion 

below 

Chaparral 
Chaparral consists of a dense cover of perennial, mostly evergreen shrubs, generally 1 to 3 
meters in height. Chaparral is common around Folsom Reservoir, especially on steep, west or 
south facing slopes. The dominant species include chamise (Adenostoma fasciculatum) and 
whiteleaf manzanita (Arctostaphylos viscida). Other common species present include toyon 
(Heteromeles arbutifolia), California coffeeberry (Rhamnus californica), buck brush 
(Ceanothus cuneatus var. cuneatus), poison oak (Toxicodendron diversilobum), and redbud 
(Cercis occidentalis). Small stands of this community occur within the project construction 
area, sometimes as understory to interior live oak woodland. These small units are not shown 
on the vegetation map. Approximately 1.5 acres of chaparral are present in the maximum 
extent of the project construction area. 

Annual Grassland 
Annual grassland is a heterogeneous mix of non-native grasses, annual forbs and 
wildflowers. This community is classified as California annual grassland series (Sawyer and 
Keeler-Wolf 1995) and valley and foothill grassland or non-native grassland (Holland 1986). 
Dominant plant species in the annual grassland include introduced annual grasses such as 
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wild oat (Avena fatua), ripgut brome (Bromus diandrus), barley (Hordeum spp.), dogtail 
grass and fescue (Vulpia spp.). Herbaceous forbs and wildflowers present in this vegetation 
include both native species such as fiddle neck (Amsinckia spp.), western ragweed (Ambrosia 
psilostachya), and popcornflower (Plagiobothrys spp.), and non-native species such as 
shortpod mustard (Hirschfeldia incana), yellow star thistle, and dove weed (Eremocarpus 
setigerus). Approximately 180 acres of annual grassland are present in the Folsom DS/FDR 
Action area. 

3.1.2 Riparian and Wetland Plant Communities 

Cottonwood-Willow Riparian 
Vegetation communities dominated by Fremont cottonwood (Populus fremontii ssp. 
fremontii) and various species of willow (Salix spp.) are typically found on floodplains, 
riparian areas, and low-gradient depositions along the banks of rivers, seeps, and streams 
where soils are intermittently flooded. Cottonwood communities in the Folsom DS/FDR 
Action area contain elements of both great valley cottonwood riparian forests and willow 
scrub described by Holland (1986) and the Fremont cottonwood series and mixed willow 
series described by Sawyer and Keeler-Wolf (1995). Approximately 41 acres of woody 
riparian vegetation, including cottonwood-willow riparian, are present in the Folsom 
DS/FDR Action area. 

Freshwater Marsh 
Freshwater marsh communities within the Folsom DS/FDR Action area were wetland 
communities fed by seeps or springs and are permanently to semi-permanently flooded. The 
dominant species was cattail (Typha latifolia). The most applicable vegetation community 
described in the literature is coastal and valley freshwater marsh, a community dominated by 
perennial, emergent monocots including bulrush (Scirpus spp.) and cattail (Typha spp.) 
(Holland 1986). Approximately one acre of freshwater marsh is present in the Folsom 
DS/FDR Action area. 

Riparian Vegetation within the Reservoir Fluctuation Zone 
Scattered stands of willow and other woody vegetation are present within the reservoir 
fluctuation zone in the Folsom DS/FDR Action area. Several categories have been mapped 
within this general vegetation type. Approximately 41 acres of woody riparian vegetation, 
including these vegetation types, are present in the Folsom DS/FDR Action area. 

Riparian Reservoir Fluctuation Zone: Gooding’s Willow 
This seasonally wet community is created by mature Gooding’s willow (Salix goodingii) 
trees that reached an average height of 30 feet. These communities were generally present 
within 100-200 feet below the OHWM within the vegetated portion of the shore. Understory 
species were common herbaceous species including Bermuda grass (Cynodon dactylon), 
spiny cocklebur (Xanthium strumarium) and rushes (Juncus spp.). 
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Riparian Reservoir Fluctuation Zone: Mixed Riparian Areas 
Areas occupied by this community were generally associated with depressions, or riparian 
areas within the reservoir fluctuation zone. These areas appeared to be frequently inundated 
and also likely received overland flow from upland areas. Species present include rushes, 
buttonwillow (Cephalanthus occidentalis), seep monkey flower (Mimulus guttatus) and other 
common species. 

Riparian Reservoir Fluctuation Zone: Shrub Willow 
Willow shrubs (Salix sp.) dominated certain areas at the very lowest elevations of the shore. 
These areas are frequently inundated and had saturated soil conditions. 

Seasonal Wetlands 
Seasonal wetland communities were observed both inside and outside of the reservoir-
influenced zone. The majority of wetland areas within the Folsom DS/FDR Action area were 
considered seasonal. These communities are exposed to wetland hydrology for a limited 
period of time, though it may be for a long enough duration to show indicators of wetland 
soil and hydrology and to seasonally host hydric vegetation. Much of this area, however, 
does not meet all three wetland criteria. Approximately five acres of seasonal wetlands are 
present in the Folsom DS/FDR Action area. Following is a breakdown of the various types of 
seasonal wetland communities observed in the Folsom DS/FDR Action area. 

Seasonal Depressions within the Reservoir Fluctuation Zone 
Areas occupied by this community were generally associated with depressions, or riparian 
areas within the area influenced by the reservoir. These areas appeared to be frequently 
inundated and also likely received overland flow from upland areas. Species present include 
rushes, seep monkey flower and other common species. 

Seasonal Wetland Slope Areas within the Reservoir Fluctuation Zone 
This seasonal wetland community was by far the most common vegetation community below 
the OHWM of the reservoir. Dominant species included Bermuda grass, sand spurrey 
(Spergularia spp.), rough cocklebur, and rushes, with each species alternating in dominance, 
depending on the site conditions. Rushes and rough cocklebur appeared to dominate the more 
mesic sites and depressions while Bermuda grass and sand spurrey were more common in the 
drier areas. 

Seasonal Depressions and Riparian Areas Outside the Reservoir Fluctuation Zone 
Seasonally wet areas in the Folsom DS/FDR Action area outside the reservoir fluctuation 
zone were also surveyed. These communities receive water from seeps, drainages and from 
direct precipitation. Some areas were confined to a distinct channel, but one area with uneven 
terrain and a partly-exposed bedrock outcrop had what appeared to be seasonal ponding. 
Dominant species included pointed rush (Juncus oxymeris), Baltic rush (Juncus balticus), 
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and often scattered willow and cottonwood. During the dry season, these areas support 
annual upland vegetation such as non-native brome grasses (Bromus spp.) and other forbs. 

3.1.3 Disturbed Areas 

Reservoir Shoreline Fluctuation Zone: Barren Areas 
The reservoir shoreline fluctuation zone occurred between the 425-foot and 466-foot 
elevations, which corresponded with the minimum and maximum pool volumes for the 
reservoir. Barren areas within this zone were generally devoid of vegetation, or hosted less 
than 10 percent cover. Areas of deep sand and rock were prevalent in this zone. This zone 
extended below the water line on the aerial images. 

Developed Areas 
Developed land is intensively used with much of the land paved or covered by structures. 
The urban community includes residential, commercial and industrial development. 
Vegetation in urban areas generally consists of non-native landscape species (lawns, 
flowerbeds, shrubs or ornamental trees) or cleared areas that are generally devoid of 
vegetation. 

Developed communities within the Folsom DS/FDR Action area included rip-rap slopes of 
dams and dikes, roads, trails, or parking lots. These communities were generally located 
outside of the OHWM except in the case of a dam or dike in which the toe of the structure 
would be within the OHWM. Dikes and dams were generally devoid of vegetation but 
sometimes hosted ruderal species such as Mediterranean grasses, summer mustard, telegraph 
weed, yellow star thistle and tree tobacco (Nicotiana glauca). Parks and other developed 
areas were located outside of the reservoir influence and were dominated by horticultural or 
ruderal species. Approximately 35 acres of developed land are present in the Folsom 
DS/FDR Action area. 

3.2 Special Status Species 

3.2.1 Results of Literature Search 
Based on a review of the existing literature, 45 special status plant and animal species could 
occur in the Folsom DS/FDR Action vicinity. A list of these species and an evaluation of 
their potential to occur is provided in Appendix B. Figure 3-1 depicts special status plant and 
animal occurrences recorded by the CNDDB within the Folsom, Clarksville, Rocklin, and 
Pilot Hill quadrangles. 

The following section addresses species that have been afforded special status designations 
by federal or state resource agencies and organizations that could potentially occur in the 
Folsom DS/FDR Action vicinity. This includes species that are federally listed as endangered 
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(FE) or threatened (FT), candidate species for federal listing (FC) and species proposed for 
listing (FPE, FPT) under the Federal Endangered Species Act (ESA). Species protected by 
California statues or California Department of Fish and Game (CDFG) regulations, including 
State of California endangered (CE), threatened (CT), Rare (CR), California species of 
concern (CSC) and California Fully Protected species (CFP) are discussed. And lastly, 
species recognized by the California Native Plant Society (CNPS) in CNPS List 1a 
(presumed extinct in California), List 1b (rare, threatened or endangered in California and 
elsewhere) and List 2 (rare in California but more common elsewhere) are also included. 

Based on data in the California Natural Diversity Database (CNDDB) and other literature 
sources, there were 45 special-status species initially identified as potentially occurring in the 
Folsom DS/FDR Action vicinity (CDFG 2005a, USFWS 2006). An analysis of distribution, 
known occurrences and habitat requirements resulted in a list of 34 species for which 
appropriate 
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habitat exists within the Folsom DS/FDR Action area or vicinity. Section 3.2.2 provides a 
description of each of the 34 species for which suitable habitat exists in the Folsom DS/FDR 
Action vicinity, as well as an evaluation of their potential to occur within the Folsom 
DS/FDR Action area. A list of wildlife species observed in the Folsom DS/FDR Action area 
during the field surveys is provided in Appendix C. 

3.2.2 Special-status Species with Potential to Occur in the Folsom DS/FDR 
Action Area 

Based on known occurrences and quality of existing habitat, a total of 34 special status 
terrestrial species have the potential to occur in the Folsom DS/FDR Action area (Table 3-2). 
This includes five plant species, three invertebrates, three amphibians, three reptiles, 1sixteen 
birds and four mammals. The five plant species are San Joaquin spearscale (Atriplex 
joaquiniana), big-scale balsamroot (Balsamorhiza macrolepis var. macrolepis), El Dorado 
bedstraw (Galium californicum ssp. sierrae), Boggs Lake hedge-hyssop (Gratiola 
heterosepala), and Layne’s butterweed (Senecio layneae). Special-status invertebrate species 
with potential to occur are vernal pool fairy shrimp (Branchinecta lynchi), valley elderberry 
longhorn beetle (Desmocerus californicus dimorphus), and California vernal pool tadpole 
shrimp (Lepidurus packardi). 

Special-status amphibian and reptile species that may occur are California red-legged frog 
(Rana aurora draytonii), foothill yellow-legged frog (Rana boylii), western spadefoot toad 
(Spea [Scaphiopus] hammondii), western pond turtle (Emys [Clemmys] marmorata 
marmorata), California horned lizard (Phrynosoma coronatum frontale), and giant garter 
snake (Thamnophis gigas). 

Special-status bird species with potential to occur are Cooper’s hawk (Accipiter cooperii), 
tricolored blackbird (Agelaius tricolor), western burrowing owl (Athene cunicularia 
hypugaea), Aleutian Canada goose (Branta canadensis leucopareia), ferruginous hawk 
(Buteo regalis), Swainson’s hawk (Buteo swainsoni), Vaux’s swift (Chaetura vauxi), 
mountain plover (Charadrius montanus), white-tailed kite (Elanus leucurus), American 
peregrine falcon (Falco peregrinus anatum), bald eagle (Haliaeetus leucocephalus), 
loggerhead shrike (Lanius ludovicianus), long-billed curlew (Numenius americanus), osprey 
(Pandion haliaetus), white-faced ibis (Plegadis chihi), and bank swallow (Riparia riparia). 

Special-status mammals that may occur are pallid bat (Antrozous pallidus), Pacific western 
big-eared bat (Corynorhinus [Plecotus] townsendii townsendii), spotted bat (Euderma 
maculatum), and greater western mastiff bat (Eumops perotis californicus). The following 
section provides a brief description of each species followed by their potential to occur in the 
Folsom DS/FDR Action area. 
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Table 3-2. Special Status Species Potentially Occurring in the Folsom DS/FDR 
Action Area 
 
Plants Invertebrates 
San Joaquin spearscale Vernal pool fairy shrimp 
Big-scale balsamroot Valley elderberry longhorn beetle 
El Dorado bedstraw Vernal pool tadpole shrimp 
Boggs Lake hedge-hyssop  
Layne's butterweed  
Amphibians Reptiles 
California red-legged frog Northwestern pond turtle 
Foothill yellow-legged frog California horned lizard 
Western spadefoot toad Giant garter snake 
Birds  
Cooper’s hawk White-tailed (=black shouldered) kite 
Tricolored blackbird American peregrine falcon 
Western burrowing owl Bald eagle 
Aleutian Canada goose Loggerhead shrike 
Ferruginous hawk Long-billed curlew 
Swainson's hawk Osprey 
Vaux’s swift White-faced ibis 
Mountain plover Bank swallow 
Mammals  
Pallid bat Pacific western big-eared bat 
Spotted bat Greater western mastiff-bat 
 

Special Status Plant Species 

San Joaquin spearscale (Atriplex joaquiniana) – CNPS List 1B 
A member of the Chenopodiaceae family, the San Joaquin spearscale is an annual herb that 
blooms from April to October. The San Joaquin spearscale is found in chenopod scrub, 
meadows, playas, valley and foothill grassland habitats or alkaline soils within the elevation 
range of 1 to 1,050 feet. This species has been found in Alameda, Contra Costa, Colusa, 
Glenn, Merced, Monterey, Napa, Sacramento, San Benito, Santa Clara [extirpated], San 
Joaquin [extirpated], Solano, Tulare [extirpated], and Yolo Counties (CNPS 2001). 
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It is unlikely that the San Joaquin spearscale would occur within the Folsom DS/FDR Action 
area because there are no chenopod scrubs, playas, or alkaline areas within the Folsom 
DS/FDR Action vicinity. 

Big-scale balsamroot (Balsamorhiza macrolepis var. macrolepis) – CNPS List 1B 
The big-scale balsamroot is a perennial herb that blooms from March to June. A member of 
the Asteraceae family, the big-scale balsamroot is found in chaparral, cismontane woodland, 
valley and foothill grassland habitats and sometime serpentinite soils within an elevation 
range of 295 to 4,600 feet. The big-scale balsamroot has been located within Alameda, Butte, 
Colusa, Lake, Mariposa, Napa, Placer, Santa Clara, Solano, Sonoma, and Tehama Counties 
(CNPS 2001). 

Although there is no serpentinite within the Folsom DS/FDR Action area, there is a 
possibility of finding the big-scale balsamroot on other substrates within woodland and 
grassland communities in the Folsom DS/FDR Action area. 

El Dorado bedstraw (Galium californicum ssp. sierrae) – FE, CR, CNPS List 1B 
The El Dorado bedstraw is a perennial herb that blooms from May to June. A member of the 
Rubiaceae family, this species is only found in El Dorado County. The El Dorado bedstraw is 
found within chaparral, cismontane woodland, lower montane and coniferous forest habitats 
and gabbroic soils in an elevation range from 100 to 585 meters (CNPS 2001). 

It is unlikely that El Dorado bedstraw occurs in the Folsom DS/FDR Action area based on 
the lack of chaparral and coniferous forest. However, the Folsom DS/FDR Action area is in 
the lower extent of the elevation range for this species, and cismontane woodland is present. 
Therefore there is a small possibility that this species could be present. 

Boggs Lake hedge-hyssop (Gratiola heterosepala) – CE, CNPS List 1B 
Boggs lake hedge-hyssop is an annual herb and a member of the Scrophulariaceae family. 
This species can be found in marshes, swamps (lake margins), and vernal pool habitats on 
clay soils ranging from 10 to 2,375 meters in elevation. Boggs lake hedge-hyssops bloom 
from April to August and has been known to occur in Fresno, Lake, Lassen, Madera, Merced, 
Modoc, Placer, Sacramento, Shasta, Siskiyou, San Joaquin, Solano and Tehama Counties as 
well as parts of Oregon (CNPS 2001). 

The Folsom DS/FDR Action area is within the known range Boggs lake hedge-hyssop. Small 
areas of seasonal wetland and marshy habitat are present within the Folsom DS/FDR Action 
area, but are not on clay soils. This species is not expected to occur in the Folsom DS/FDR 
Action area. 

Layne’s butterweed (Senecio layneae) – FT, CR, CNPS List 1B 
The Layne’s butterweed is a perennial herb that blooms from April to May in chaparral and 
cismontane woodland habitats on serpentinite, gabbroic and/or rocky soils. A member of the 



Folsom DS/FDR Action– Biological Field Report 
 

16 
 

Asteraceae family, the Layne’s butterweed is found in El Dorado, Tuolumne and Yuba 
Counties. Habitat areas fall within 200 to 1,000 meters in elevation (CNPS 2001). 

Layne’s butterweed is not likely to occur in the Folsom DS/FDR Action area based on the 
lack of chaparral and serpentinite soils. 

Special Status Invertebrates 

Vernal pool fairy shrimp (Branchinecta lynchi) - FT 
Vernal pool fairy shrimp are restricted to seasonal vernal pools (Eng, et al. 1990; Federal 
Register 1994). The vernal pool fairy shrimp prefers cool-water pools that have low to 
moderate dissolved solids (Eriksen and Belk 1999). This fairy shrimp is found primarily in 
the Central Valley and the foothills of the Sierra Nevada in northern California from 10 to 
290 meters in elevation (Eng et al. 1990, Eriksen and Belk 1999, Federal Register 1994). 

Fairy shrimp are adapted for survival in water bodies that are transient and their cysts 
(protected eggs) can withstand long dry periods. They require cool waters early in the rainy 
season for hatching and are highly susceptible to contaminants. Dispersal of cysts to other 
ponds is thought to occur by animal vectors, including grazing animals or waterfowl. 

Evidence of seasonal ponding was observed in August surveys in the vicinity of Dike 2 and 
east of MIAD, at locations that may be included in the Folsom DS/FDR as contractor use 
areas. Vernal pool fairy shrimp have been observed less than one mile away from the Folsom 
DS/FDR area (David Murth pers. obs., as cited in LSA 2003). Although the seasonal pools 
within the study area contain less water than is typical for this species’ habitat, the close 
proximity of the Folsom DS/FDR area to a known occurrence provides at least a low 
potential for this species to occur. 

Valley Elderberry Longhorn Beetle (Desmocerus californicus dimorphus) - FT 
The valley elderberry longhorn beetle (VELB) is associated with various species of 
elderberry (Sambucus spp.). This beetle generally occurs along waterways and in floodplains 
that support remnant stands of riparian vegetation. Both larvae and adult VELB feed on 
elderberry shrubs. Larvae feed internally on the pith of the trunk and larger branches, while 
adult beetles appear to feed externally on elderberry flowers and foliage. Prior to 
metamorphosing into the adult life stage, VELB larvae chew an exit hole in the elderberry 
trunk, through which the adult beetle later exits the plant (CDFG 2003). 

The Folsom Folsom DS/FDR Action area contains blue elderberry (Sambucus mexicana), the 
host of the VELB. Exit holes have been observed in the elderberry shrubs in the Folsom 
DS/FDR Action area. Therefore this beetle must be assumed to occur within the Folsom 
DS/FDR Action area. 

California Vernal Pool Tadpole Shrimp (Lepidurus packardi) - FE 
The California vernal pool tadpole shrimp is a small crustacean found in ephemeral 
freshwater pools. This species inhabits vernal pools ranging in size from 5 square meters to 
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36 hectares. The water in the pools can be clear to turbid and often has low conductivity, 
total dissolved solids, and alkalinity (Federal Register 1994, Eng et al. 1990). Temperatures 
in pools where this tadpole shrimp have been found to vary from 3 to 23°C (Gallagher 1996). 
Vernal pool formations occur in grass-bottomed swales of grasslands, in old alluvial soils 
underlain by hardpan or in mud bottomed pools (Federal Register 1994). Pools with cobblely 
hardpan bottoms also serve as habitat (Gallagher 1996). Gallagher (1996) found that the 
depth, volume, and duration of inundation of a pool was important for the presence of this 
tadpole shrimp in vernal pools when compared to the needs of other branchiopods. He found 
that this species did not reappear in ponds that dried and rehydrated during the study period, 
while other branchiopod species did. California vernal pool tadpole shrimp needs deeper and 
longer-lasting pools if they are to persist over a rainy season in which both wet and dry 
periods occur. 

Potential habitat for the vernal pool tadpole shrimp occurs within the Folsom DS/FDR area. 
Because this species requires pools of specific size and inundation duration, potential habitat 
within the Folsom DS/FDR area is limited. However, this species is known to occur in small 
pools in the Mather Air Force Base vicinity in eastern Sacramento County, and therefore 
even small pools may supply adequate habitat if inundation is of sufficient duration. 

Special Status Amphibians 

California red-legged frog (Rana aurora draytonii) - FT, CSC 
The California red-legged frog is a federally threatened species (Federal Register 1996) and a 
California species of special concern. Critical habitat was designated in 2001 (Federal 
Register 2006). However, on November 6, 2002, the U.S. District Court for the District of 
Columbia entered a consent decree, vacating the critical habitat designation (except Units 5 
and 31) and remanding the designation to the USFWS to conduct an economic analysis. The 
USFWS released a recovery plan in 2002 (USFWS 2002). Critical habitat was again 
designated on April 13, 2006 (Federal Register 2006). No proposed critical habitat is within 
the Folsom DS/FDR Action area. 

Historically, the California red-legged frog occurred in coastal mountains from Marin County 
south to northern Baja California, and along the floor and foothills of the Central Valley from 
about Shasta County south to Kern County (Jennings et al. 1992). Currently, this subspecies 
generally only occurs in the coastal portions of its historic range; it is apparently extirpated 
from the valley and foothills and in most of southern California south of Ventura County. 
California red-legged frogs are usually associated with aquatic habitats, such as creeks, 
streams and ponds, and occur primarily in areas having pools approximately 3 feet deep, with 
adjacent dense emergent or riparian vegetation (Jennings and Hayes 1988). Adult frogs in 
general rarely move large distances from their aquatic habitat. California red-legged frogs 
breed from November to March. Egg masses are attached to emergent vegetation (Jennings 
and Hayes 1994) and hatch within fourteen days. Metamorphosis generally occurs between 
July and September. 
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Within the Folsom DS/FDR Action area perennial and intermittent creeks and Folsom 
Reservoir may provide marginally suitable habitat for this species. This frog has been 
reported from a location upstream of the construction Folsom DS/FDR Action area in a 
tributary to Folsom Reservoir (CDFG 2006c). The presence of centrarchids (including 
species of the warmwater fish community such as bass) and fluctuating reservoir levels that 
affect vegetation communities make Folsom Reservoir marginally suitable to unsuitable for 
this species. Perennial and intermittent creeks, seasonal wetlands, and ponds and may 
provide marginally suitable habitat for adult California red-legged frog, but the lack of 
vegetation and/or the presence of centrarchids substantially reduce the value of aquatic 
habitat for spawning and rearing frogs. 

Foothill Yellow-Legged Frog (Rana boylii) – CSC 
Foothill yellow-legged frogs inhabit foothill and mountain streams from sea level to about 
6,000 feet in elevation. Their known range includes the Coast Ranges from the Oregon 
border south to the Transverse Mountains in Los Angeles County, most of northern 
California west of the Cascade crest, and along the western flank of the Sierra south to Kern 
County. Most records are below 3,500 feet. The foothill yellow-legged frog is found in a 
variety of habitats, including valley-foothill hardwood, valley-foothill hardwood-conifer, 
valley-foothill riparian, ponderosa pine, mixed conifer, coastal scrub, mixed chaparral, and 
wet meadow types (Zeiner et al. 1988). 

Home ranges are small, but these frogs may move several hundred meters to spawning 
habitat. Adult frogs congregate at suitable spawning sites as spring runoff declines, when 
water temperatures reach 54 to 59ºF (12 to 15ºC), usually any time from mid-March to May, 
depending on local water conditions. The breeding season at any locality is usually about two 
weeks for most populations. Spawning frogs favor low to moderately steep gradient streams 
(0 to 8 degrees). Females deposit eggs in shallow edgewater areas with low water velocities 
(Seltenrich and Pool 2002). Egg masses are often attached to the downstream sides of 
cobbles and boulders, or to gravel, wood, or other materials. Eggs hatch in approximately 
five days. Tadpoles transform in three to four months and stay for a time in spawning habitat 
but eventually disperse. Tadpoles feed on diatoms or algae on the surface of the substrate 
(Stebbins 1951). Tadpoles favor calm, shallow water. 

Juvenile and adult frogs bask on midstream boulders or in terrestrial sites along riffles, 
cascades, main channel pools, and plunge-pools, often in dappled sunlight near low 
overhanging vegetation. Adults generally avoid deep shade. Foothill yellow-legged frogs are 
relatively strong swimmers and prefer faster water habitat than do other frog species in the 
foothills such as the bullfrog (Rana catesbeiana) or the California red-legged frog. 

Foothill yellow-legged frogs are not likely to occur in the Folsom DS/FDR Action area, 
although they may occur in upstream areas. Fluctuating reservoir levels and the presence of 
exotic species (bullfrogs, crayfish and introduced fish) probably preclude the establishment 
of a viable population. The perennial and intermittent creeks provide potential habitat, 
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however they are likely too small and lack the appropriate substrate to sustain a viable 
population (LSA 2003). 

Western Spadefoot Toad (Spea [Scaphiopus] hammondii) – CSC 
This species ranges throughout the Central Valley and adjacent foothills from sea level to 
4,500 feet, primarily in grasslands with shallow temporary pools, and occasionally in valley-
foothill hardwood. The Western spadefoot toad typically lives underground in burrows up to 
three feet deep during most of the year, with the first rains of the year initiating movement to 
the surface. Terrestrial burrowing sites may be well removed from breeding sites. 

Breeding occurs from late winter to late March. Western spadefoot toad utilizes shallow, 
temporary pools formed by heavy winter rains, with sand and gravel substrate, for breeding 
habitat and tadpole rearing. Sandy, gravelly washes or small streams (often temporary) may 
also be used. Egg masses, in clusters of 10 to 40, are attached to plant material, or the upper 
surfaces of small, submerged rocks, with eggs hatching within two weeks. During late spring, 
recently metamorphosed juveniles seek refuge in breeding ponds for several days after 
transformation (Zeiner et al. 1988, Stebbins 1972). However, aquatic breeding habitat is 
unsuitable in the presence of predators (bullfrogs, fish or crayfish) or in the presence of 
mosquitofish. 

While most of the grassland/savanna communities in the Folsom DS/FDR Action area appear 
suitable for adult toads, there is little suitable aquatic habitat for reproduction. Most of the 
seasonal wetlands in the Folsom DS/FDR Action area are too small to hold water long 
enough for spadefoot larvae to reach metamorphosis (LSA 2003). There are few seasonal 
wetlands that may inundate long enough to sever as rearing habitat. Therefore the lack of 
breeding habitat may limit the population within the Folsom DS/FDR Action area. 

Special Status Reptiles 

Western pond turtle (Emys [Clemmys] marmorata marmorata) – CSC 
This turtle occurs in suitable aquatic habitat throughout California, west of the Sierra-
Cascade crest, from sea level to about 6,000 feet (Zeiner et al. 1988). It is absent from desert 
regions except in the Mojave Desert along the Mojave River and its tributaries. It is found in 
permanent or nearly permanent water in a wide variety of habitat types with basking sites 
such as partially submerged logs, rocks, mats of floating vegetation, or open mud banks. 
Individuals are active all year where climates are warm but hibernate during cold periods 
elsewhere. During the spring or early summer, females move overland for up to 325 feet to 
find suitable sites for egg-laying. Eggs are laid from March to August depending on local 
conditions and incubate from 73 to 80 days. Sexual maturity is reached at about eight years 
of age (Zeiner et al. 1988). 

Most of the creeks, ponds, and reservoir backwater areas in the Folsom DS/FDR Action area 
are suitable for western pond turtles. They have been regularly observed in the vicinity of the 
Folsom DS/FDR Action area at Avery’s Pond since the 1970’s (David Murth pers. obs., as 
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cited in LSA 2003). However, Holland (1994) and Jennings and Hayes (1994) suggest that 
turtles that are found occupying reservoirs, stock ponds and the like represent displaced 
individuals and therefore do not represent viable populations. 

California Horned Lizard (Phrynosoma coronatum frontale) - CSC 
The California horned lizard occurs in open country, especially gravelly or sandy areas, 
washes, flood plains and wind-blown deposits, sand dunes, alluvial fans, etc. Common 
habitats include valley foothill hardwood, conifer and riparian habitats, alkali flats, chaparral, 
as well as in pine-cypress, juniper and annual grass habitats. This lizard has a wide range in 
California occurring from Shasta County south, along the Sacramento Valley, east to the 
Sierra Nevada foothills (below 4,000 feet), west through much of the South Coast Ranges, 
and in the Southern California deserts and mountains below 6,000 feet. Horned lizards are 
generally active from April through October. The reproductive season for the California 
horned lizard varies from year to year and geographically depending on local conditions. 
Courtship generally occurs in the spring, and hatchlings first appear in mid-summer. Horned 
lizards prefer to eat ants, but they will also eat many other types of invertebrates, such as 
grasshoppers, beetles and spiders. 

Suitable habitat is present for the California horned lizard within the Folsom DS/FDR Action 
area. In addition, recorded observations of this species have occurred within five miles of the 
Folsom DS/FDR Action site within the past 20 years (CDFG 2005a). It is likely that this 
species occurs within the Folsom DS/FDR Action area. 

Giant garter snake (Thamnophis gigas) - FT, CT 
The giant garter snake historically ranged in the Sacramento and San Joaquin valleys from 
Butte County in the north to Kern County in the south (Rossman et al. 1996). Its current 
range is much reduced, and it is apparently extirpated south of northern Fresno Co. (Bury 
1971, Rossman et al. 1996). 

The giant garter snake inhabits marshes, sloughs, ponds, small lakes, low-gradient streams, 
and other waterways and agricultural wetlands, such as irrigation and drainage canals and 
rice fields. Giant garter snakes feed on small fishes, tadpoles, and frogs (Fitch 1941, Hansen 
1980, Hansen 1988). Habitat requirements consist of adequate water during the snake's active 
season (early-spring through mid-fall) to provide food and cover; emergent herbaceous 
wetland vegetation, such as cattails and bulrushes, for escape cover and foraging habitat 
during the active season; grassy banks and openings in waterside vegetation for basking; and 
higher elevation uplands for cover and refuge from flood waters during the snake's dormant 
season in the winter (Federal Register 1993). Giant garter snakes are absent from larger 
rivers and other water bodies that support introduced populations of large, predatory fish, and 
from wetlands with sand, gravel, or rock substrates (Rossman and Stewart 1987, Brode 1988, 
Federal Register 1993). 

The giant garter snake inhabits small mammal burrows and other soil crevices above 
prevailing flood elevations throughout its winter dormancy period (November to mid-
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March). Giant garter snakes typically select burrows with sunny aspects along south and west 
facing slopes. Upon emergence, males immediately begin wandering in search of mates. The 
breeding season extends through March and April, and females give birth to live young from 
late July through early September (Hansen and Hansen 1990). Brood size is variable, ranging 
from 10 to 46 young (Hansen and Hansen 1990). Young immediately scatter into dense cover 
and absorb their yolk sacs, after which they begin feeding on their own. Sexual maturity 
averages 3 years of age in males and 5 years for females. 

It is unlikely that the seasonal wetlands in the Folsom DS/FDR Action area hold water 
throughout the summer and into the fall. While potential habitat may exist within the vicinity 
of the Folsom DS/FDR Action area, it is unlikely that a viable population occurs within the 
boundaries of the Folsom DS/FDR Action. Previous surveys for giant garter snake in this 
area found no individuals of this species. 

Special Status Birds 

Cooper’s Hawk (Accipiter cooperii) – CSC 
The Cooper’s hawk is a breeding resident through out most of the wooded portion of the 
state. The Cooper’s hawk, which can be found in elevations ranging from sea level to 8,860 
feet, requires dense stands of live oak, riparian, deciduous, or other forest habitats near water 
when nesting. The breeding season begins in March and continues through August, with 
average clutch sizes of 4-5 eggs. During this period, the female will incubate the eggs while 
the male provides food. The Cooper’s hawk primary food source is small birds, 
supplemented by reptiles and amphibians. More of an ambush predator, the Cooper’s hawk 
will take prey from the ground, on branches or in mid-flight (Johnsgard 1990). Hunting takes 
place in broken woodland and habitat edges. The Cooper’s hawk is seldom found in areas 
without dense tree stands. Some individuals are yearlong residents of California, while others 
from the more northern areas winter in California. Commonly found in the southern Sierra 
Nevada foothills, New York Mountains, Owens Valley, and other local areas in southern 
California (Zeiner et al. 1990a). 

There is a high potential for the Cooper’s hawk to occur within the Folsom DS/FDR Action 
area because there is suitable nesting habitat and Folsom DS/FDR Action sites are within 
their known range. A wintering Cooper's Hawk was observed perched in an oak tree in the 
vicinity of Beal's Point behind Dike 6 on December 29th, 2005 (Schell pers. comm. 2005) 

Tricolored blackbird (Agelaius tricolor) – CSC 
The tricolored blackbird ranges throughout the Central Valley of California, typically nesting 
in colonies numbering several hundred. An adequate breeding ground for the tricolored 
blackbird requires open water, protected nesting substrate (emergent wetland vegetation) and 
a foraging area with insect prey within a few kilometers (miles) of the colony. Tricolored 
blackbird foraging habitats in all seasons include pastures, agricultural fields and dry 
seasonal pools. Occasionally, these birds will also forage in riparian scrub, marsh boarders 
and grassland habitats. Egg laying generally begins within 4 days of the colonies arrival, with 
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one egg being laid per day and clutch size usually around 3 to 4 eggs. Tricolored blackbirds 
typically leave their wintering areas in late March and early April for breeding locations in 
Sacramento County and throughout the San Joaquin Valley (Beedy and Hamilton 1997). 

There is potential for the tricolored blackbird to occur within the Folsom DS/FDR Action 
area due to the presence of suitable foraging sites (i.e. grasslands) in an around the Folsom 
DS/FDR Action area. No suitable nesting habitat is present due to the limited size of 
emergent marshland habitat . 

Western burrowing owl (Athene cunicularia hypugaea) – CSC 
The western burrowing owl was formerly a common permanent resident throughout much of 
California. However, a decline that became noticeable in the 1940’s (Grinnell and Miller 
1944) has continued through to the present time. The western burrowing owl is a year long 
resident of open, dry grassland and desert habitats often associated with burrowing animals. 
They have also been found to inhabit grass, forb, and shrub stages of pinyon and ponderosa 
pine habitats. Western burrowing owls commonly perch on fence posts or on top of mounds 
outside their burrows. Western burrowing owls are active both day and night, with a 
lessening in activity at the peak of the day. Western burrowing owls are opportunistic feeders 
and large arthropods comprise a majority of their diet. Small mammals, reptiles, birds, and 
carrion are also important components of the burrowing owl’s diet (Zeiner, et al. 1990a). The 
nesting season of the burrowing owl occurs from February through August, with a peak in 
breeding occurring from April to May. Western burrowing owls nest in burrows in the 
ground and often utilize old ground squirrel or other small mammal nests (Zeiner, et al. 
1990a). However, western burrowing owls may dig their own nests in areas of soft soil. 
Pipes, culverts, and nest boxes are also used in areas where burrows are scarce (Robertson 
1929). 

Portions of the Folsom DS/FDR Action area contain grassland habitat with small mammal 
burrows. Therefore there is potential for Western burrowing owl to occur. 

Aleutian Canada goose (Branta canadensis leucopareia) - FD 
The Aleutian Canada goose breeds in the Aleutian Island chain of Alaska and winters in 
California, Oregon and Washington. These geese are among the smaller of the Canada goose 
subspecies, and migrate south to wintering areas between August and December, with the 
greatest number leaving the Aleutian Island chain in September. Aleutian Canada geese are 
omnivores, having a steady diet of arthropods, evergreen shrubs, roots, tubers, leaves, and 
stems during the breeding season; with all their water taken from vegetation. During the non-
breeding season they feed on crops such as corn, wheat, barley, oats, and lima beans. They 
can be found wintering on lakes, reservoirs, ponds and inland prairies, and will forage on 
natural pasture or fields cultivated in grain (Sibley 2001). 

There is moderate potential for the Aleutian Canada goose to occur within the Folsom 
DS/FDR Action area because suitable wintering habitat is present, although the area is 
outside the reported wintering sites for this subspecies. A Canada goose (subspecies not 
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identified) was observed in the vicinity of Beal's Point on November 17, 2005 (Colgate, pers. 
comm. 2005), and many Canada goose (subspecies not identified) were observed all around 
the reservoir on May 24 and 25, 2006 (Victorine, pers. comm. 2006). 

Ferruginous hawk (Buteo regalis) - CSC 
The ferruginous hawk is an uncommon winter resident and migrant in the lower elevations 
and open grasslands of the Central Valley and Coast Ranges. It is a fairly common resident in 
the Southern Californian grasslands and agricultural areas. Ferruginous hawks favor open 
grasslands, sagebrush flats, desert scrubs, low foothills surrounding valleys and fringes of 
pinyon-juniper habitats. Requiring open, treeless areas to hunt, the ferruginous hawk feeds on 
rabbits, jackrabbits, ground squirrels, and mice, but also takes birds, reptiles and amphibians. 
It is speculated that the hawk’s population trend follows the lagomorph population cycles. 
There are no records of the ferruginous hawk breeding in California. Ferruginous hawks 
prefer to roost in open areas, usually in a lone tree or other elevated structure. Migration to 
California usually occurs in September, where the ferruginous hawk will remain until mid-
April (Zeiner et al. 1990a). 

Roosting and foraging habitat for the ferruginous hawk is present in the vicinity of the 
Folsom DS/FDR Action. Based on their reported distribution, the species is not likely to 
breed within the Folsom DS/FDR Action area. 

Swainson’s Hawk (Buteo swainsoni) –CT 
Swainson's hawk is restricted to portions of the Central Valley and Great Basin regions 
where suitable nesting and foraging habitat is still available. Swainson's hawk requires large, 
open grasslands with abundant prey in association with suitable nest trees. Suitable foraging 
areas include native grasslands or lightly grazed pastures, alfalfa and other hay crops, and 
certain grain and row croplands. Central Valley populations are centered in Sacramento, San 
Joaquin, and Yolo Counties. Over 85 percent of Swainson's hawk territories in the Central 
Valley are associated with riparian systems adjacent to suitable foraging habitats. Swainson's 
hawk often nests peripherally to riparian systems, and is known to utilize lone trees or groves 
of trees in agricultural fields. Valley oak, Fremont cottonwood, walnut, and large willow 
with an average height of about 60 feet are the most commonly used nest trees in the Central 
Valley. Breeding occurs late March to late August, with peak activity late May through July. 
Clutch size is two to four eggs (Zeiner et al. 1990a). 

This species may use the riparian trees in the Folsom DS/FDR Action area as nest sites, and 
they may forage on the uplands. 

Vaux’s swift (Chaetura vauxi) – CSC 
Vaux’s swift is a summer resident of northern California, preferring redwood and Douglas-fir 
habitats. Between April and September, the Vaux’s swift is a fairly common migrant 
throughout the state. Nesting typically takes place in hollow redwood, Douglas-fir, and 
occasionally other coniferous trees, with the nest located near the bottom of the cavity. The 
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Vaux’s swift show a preference to forage over rivers and lakes, but will forage over most 
terrain or habitat. They feed almost exclusively on flying insects taken in long continuous 
foraging flights. The Vaux’s swift breeds from early May to mid-August, with a clutch size 
usually of 4-5 eggs (Zeiner et al. 1990a). 

Although it is unlikely that the Vaux’s swift nests within the Folsom DS/FDR Action area, 
there are adequate foraging sites in the Folsom DS/FDR Action area. 

Mountain Plover (Charadrius montanus) – CSC 
The mountain plover is known to winter in northern California, southern Arizona and New 
Mexico, and central Texas south into north-central Mexico, however it has not been known 
to nest in California. The mountain plover avoids high and dense cover, preferring prairie 
grasslands, shortgrass plains and plowed fields with little vegetation. The mountain plover 
forages for large insects, in particular grasshoppers. Breeding takes place from late April 
through June with a peak in late May. The average clutch is 3 eggs. In years of abundant 
food, the male may incubate the existing clutch to allow the female to lay an additional 
clutch, often attended by another male (Zeiner et al. 1990a). 

The Folsom DS/FDR Action area provides only marginal foraging habitat for the mountain 
plover, therefore this species is not likely to occur there. 

White-Tailed Kite (Elanus leucurus) –CFP 
The white-tailed kite is a common to uncommon, yearlong resident in coastal and valley 
lowlands, and is rarely found away from agricultural areas. This species inhabits herbaceous 
and open stages of most habitats in cismontane California, and uses herbaceous lowlands 
with variable size trees, especially with dense populations of voles. Substantial groves of 
dense, broad-leaved deciduous trees are used for nesting and roosting. The white-tailed kite 
forages in undisturbed, open grasslands, meadows, farmlands, and emergent wetlands. 
White-tailed kite eats small rodents, especially the California vole as well as birds, snakes, 
lizards, frogs and large insects. Nests are built of twigs and sticks with an inner layer of grass 
or leaves in trees that are usually located on habitat edges. Nest-building occurs January 
through August (Dunk 1995). Egg laying begins in February and probably peaks in March 
and April. Peak fledging probably occurs in May and June with most fledging complete by 
October. Clutch size is most commonly four (Zeiner, et al. 1990a). 

Suitable habitat for the white-tailed kite can be found within the Folsom DS/FDR Action 
vicinity. Therefore the white-tailed kite may occur within the Folsom DS/FDR Action area. 

American Peregrine Falcon (Falco peregrinus anatum) – FD, CE 
The American peregrine falcon is a medium sized-raptor breeding from non-Arctic portions 
of Alaska and Canada south to Baja California (except the coast of southern Alaska and in 
British Columbia), throughout Arizona and into Mexico (locally). Nesting American 
peregrine falcons usually winter in their breeding range, with the exception of the more 
northern residents, which move south. The primary nesting habitat for the American 
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peregrine falcon tends to be cliffs or series of cliffs that dominate the surrounding landscape. 
However, river cutbanks, trees, and manmade structures including tall towers and the ledges 
of tall buildings can also serve as suitable nesting sites. American peregrine falcons hunt 
their prey in the air, usually over open habitat types such as waterways, fields, and wetland 
areas, diving at speeds of up to 200 miles per hour to strike their targets. Bluejays, flickers, 
meadowlarks, pigeons, starlings, shorebirds, waterfowl, and other readily available species 
make up the American peregrine falcon’s diet. The raptor may travel 10 to 12 miles from 
their nests in search of prey. Breeding takes place in later March and April, with a usual 
clutch size of 3 to 4 eggs 

There is potential for the American peregrine falcon to occur within the Folsom DS/FDR 
Action area. Adequate nesting sites and sufficient foraging habitat is available within the 
Folsom DS/FDR Action area and vicinity. 

Bald Eagle (Haliaeetus leucocephalus) – FT, FPD, CE, CFP 
This species is a permanent resident and uncommon winter migrant in California. Breeding is 
mostly restricted to Butte, Lake, Lassen, Modoc, Plumas, Shasta, Siskiyou, and Trinity 
Counties. About half of the wintering population is in the Klamath Basin. The bald eagle is 
fairly common as a local winter migrant at a few favored inland waters in southern 
California. Largest numbers occur at Big Bear Lake, Cachuma Lake, Lake Matthews, 
Nacimiento Reservoir, San Antonio Reservoir, and along the Colorado River. Bald eagles are 
typically found in coniferous forest habitats with large, old growth trees near permanent 
water sources such as lakes, rivers, or ocean shorelines. The eagle requires large bodies of 
water with abundant fish and adjacent snags or other perches for foraging. Bald eagle preys 
mainly on fish and occasionally on small mammals or birds, by swooping from a perch or 
from mid-flight. Nests are found in large, old growth, or dominant trees, especially 
ponderosa pine with an open branchwork, usually 50 to 200 feet above the ground. It breeds 
February through July, with peak activity from March to June. Clutch size is usually two. 
Incubation usually lasts 34 to 36 days (Zeiner et al. 1990a). 

The bald eagle could occur within the Folsom DS/FDR Action area based on the availability 
of adequate nesting sites and foraging habitat within the Folsom DS/FDR Action area and 
vicinity. 

Loggerhead Shrike (Lanius ludovicianus) – CSC 
The loggerhead shrike is a common resident and winter visitor in lowlands and foothills 
throughout California. It prefers open habitats with scattered shrubs, trees, posts, fences, 
utility lines, or other perches. Its highest density occurs in open-canopied valley foothill 
hardwood, valley foothill hardwood-conifer, valley foothill riparian, pinyon-juniper, juniper, 
desert riparian, and Joshua tree habitats. It occurs only rarely in heavily urbanized areas, but 
is often found in open cropland. It builds its nest on stable branches in densely-foliaged shrub 
or tree, usually well-concealed. Nest height is 1 to 50 feet above ground. It lays eggs from 
March into May, and young become independent in July or August. The loggerhead shrike is 
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a monogamous, solitary nester with a clutch size of four to eight. Incubation lasts 14 to 15 
days. Altricial young are tended by both parents and leave the nest at 18 to 19 days (Zeiner et 
al. 1990a). 

There is a high potential for the loggerhead shrike to be present within the Folsom DS/FDR 
Action area because of favorable riparian woodlands within the vicinity. A wintering 
loggerhead shrike was observed perched on barbed wire atop a chain-link fence behind the 
right-wing dam on December 29, 2005. 

Long-Billed Curlew (Numenius americanus) – CSC 

In California, the long-billed curlew is known to nest on elevated interior grasslands and wet 
meadows, usually adjacent to lakes or marshes, in northeastern California. Breeding long-
billed curlew will be present in northeastern California from April to September. Generally a 
solitary nester, the long-billed curlew may be loosely colonial in favorable habitats. Both 
parents incubate a mean clutch size of 4 eggs for 27-28 days. The long-billed curlew prefers 
to winter in large coastal estuaries, upland herbaceous areas, and croplands. Some years, 
large numbers of nonbreeders remain in the Central Valley in the summer. The long-billed 
curlew uses its characteristic long bill to probe deep into the substrate, or to grab prey from 
mud surfaces. During its inland stay, the long-billed curlew takes insects (adults and larvae), 
worms, spiders, berries, crayfish, snails, and small crustaceans. Occasionally they will take 
nestling birds. In coastal estuaries and intertidal zones, the long-billed curlew will prey on 
mud crabs, ghost shrimp, mud shrimp, insect pupae, gem clams and small estuarine fish 
(Zeiner et al. 1990a). 

The long-billed curlew has the potential to occur in the Folsom DS/FDR Action area based 
on the availability of grassland and lake habitat. However, this habitat is marginal at best. 

Osprey (Pandion haliaetus) - CSC (Nesting) 

The osprey occurs along seacoasts, lakes, and rivers, primarily in ponderosa pine and mixed 
conifer habitats. It preys mostly on fish at or below the water surface, but will also take small 
mammals, birds, reptiles, amphibians, and invertebrates. Large snags and open trees near 
large, clear, open waters are required for foraging. The osprey typically swoops from flight, 
hover, or perch to catch prey. In California, the osprey breeds primarily in the northern part 
of the state and typically builds its nest in large conifers, but may also use artificial platforms 
as nesting areas. The breeding season is from March to September. Nests are built on 
platforms of sticks at the top of large snags, dead-topped trees, on cliffs, or on human-made 
structures. A nest may be as much as 250 feet above ground and is usually within 1,000 feet 
of fish-producing water. Osprey need tall, open-branched "pilot trees" nearby for landing 
before approaching the nest and for use by young for flight practice. Typically, this species 
migrates in October south along the coast and the western slope of the Sierra Nevada to 
Central and South America (Zeiner et al. 1990a). 
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The osprey has high potential to occur within the Folsom DS/FDR Action area, because there 
is suitable foraging habitat in Folsom Reservoir and the nearby American River. Suitable nest 
trees (foothill pine) are also present. Osprey are frequently sighted at Folsom Reservoir. 

 

White-faced ibis (Plegadis chihi) – CSC 
The white-faced ibis is a rare visitor to the Central Valley, and is more widespread in 
migration. The white-faced ibis prefers to feed in fresh emergent wetland habitats, shallow 
lacustrine waters, the muddy ground of wet meadows and irrigated/flooded pastures or 
croplands. Within these habitats, the white-faced ibis feeds on earthworms, insects, 
crustaceans, amphibians, small fishes and miscellaneous invertebrates. The white-faced ibis 
uses its long bill to probe deep into mud. It feeds in shallow water or on the surface. 
Preferred nesting sites are in dense marsh vegetation near foraging areas in shallow water or 
muddy fields. The white-faced ibis no longer breeds regularly anywhere within California 
(Zeiner et al. 1990a). 

It is unlikely that the white-faced ibis will occur within the Folsom DS/FDR Action area. 
There is suitable foraging habitat on the margins of Folsom Reservoir, however the 
fluctuating reservoir levels preclude the establishment of dense marsh vegetation, their 
preferred nesting habitat. 

Bank swallow (Riparia riparia) – CT 
The bank swallow arrives in California from South America in early March and remains until 
early August when colonies are abandoned and migration begins. The bank swallow is found 
primarily in riparian and other lowland habitats in California west of the desert during the 
spring-fall period. The bank swallow is a common migrant within the interior of the state 
during the spring-fall period, and less common along the coast. There are few records of the 
bank swallow in California during the winter months. During the summer, the bank swallow 
is restricted to riparian, lacustrine, and coastal areas with vertical banks, bluffs, and cliffs 
with fine-textured or sandy soils. A colonial breeder, about 75% of the current breeding 
population in California nest along the banks of the Sacramento and Feather River in the 
northern Central Valley. The bank swallow breeds from early May through July, digging 
horizontal nesting tunnels and burrows along the side of stream banks and cliffs. Most 
colonies have between 100 to 200 nesting pairs. The bank swallow feeds predominantly over 
open riparian areas, but will also forage over brushland, grassland, wetlands, water and 
cropland. A wide variety of aerial and terrestrial soft-bodied insects including flies, bees and 
beetles makes up the bank swallows diet (Zeiner et al. 1990a). 

The bank swallow may occur within the Folsom DS/FDR Action area due to suitable 
foraging habitat. However, the Folsom DS/FDR Action area does not have vertical banks, 
bluffs or cliffs for nesting. 
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Special Status Mammals 

Pallid Bat (Antrozous pallidus) – CSC 
The pallid bat ranges from western Canada to central Mexico. This species is usually found 
in rocky, mountainous areas, near water, and in desert scrub. They are also found over more 
open, sparsely vegetated grasslands, and they seem to prefer to forage in the open. The pallid 
bat has three different roosts. The day roost is usually in a warm, horizontal opening such as 
in attics or rock cracks; the night roost is usually in the open, near foliage; and the 
hibernation roost, which is often in buildings, caves, or cracks in rocks (Miller 2002). 

Although this species has not been recorded near the Folsom DS/FDR Action vicinity, pallid 
bats are known to occur throughout California where suitable habitat exists (CDFG 2005a). 
Since suitable habitat exists within the Folsom DS/FDR Action vicinity there is potential for 
the species to occur there. 

Pacific Western Big-Eared Bat (Corynorhinus [Plecotus] townsendii townsendii) – CSC 
The Pacific Western big-eared bat is known to occur in the coastal regions of north and 
central California to Washington. Townsend's big-eared bat can be found in a variety of 
habitats throughout California, from the moist coastal redwoods to the mid-elevation mixed 
conifers to the dry deserts, but are most commonly associated with desert scrub, mixed 
conifer, pinyon-juniper, and pine forest. Common roosting locations include limestone caves, 
lava tubes, mines, buildings and other structures. This species is extremely sensitive to 
disturbance in its roost. Townsend's big-eared bat feeds primarily on small moths, but also 
takes other insects including flies, lacewings, dung beetles, and sawflies (Kunz and Martin 
1982). 

This species could potentially utilize the Folsom DS/FDR Action area as foraging habitat 
while using nearby buildings or other man-made structures as roosting habitat. 

Spotted Bat (Euderma maculatum) – CSC 
Although spotted bats were once thought to be very rare (Zeiner, at al. 1990b), this species is 
now known to range widely in western North America from southern British Columbia to 
Mexico (Pierson & Rainey 1998). In California, these bats probably occur throughout the 
state in suitable habitat. Spotted bats have been found foraging in many different habitats, 
from arid deserts, to ponderosa pine forests, and marshlands. 

Spotted bats have a patchy distribution that may be related to the distribution of suitable 
diurnal roosting sites (Pierson & Rainey 1998). Spotted bats roost in the small cracks found 
in steep cliffs and stony outcrops. They have been found as high as 3,000 meters above sea 
level, and even below sea level in the deserts of California (Pierson and Rainey 1998). 

This species is usually found foraging in open areas (Pierson & Rainey 1998). In addition to 
the nightly migration to foraging sites, these bats might have a seasonal elevation migration 
from ponderosa pine high elevation habitats in June and July to lower elevations in August 
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(Barbour & Davis 1969), although they are known to hibernate in some colder portions of 
their range (Pierson & Rainey 1998). 

Due to the proximity of the Folsom DS/FDR Action area to suitable roosting habitat and the 
recorded long-range nightly migrations of this species between roosting and foraging sites, 
this species may be found to forage in the Folsom DS/FDR Action vicinity, although spotted 
bats are unlikely to roost in the Folsom DS/FDR Action area. 

Greater Western Mastiff Bat (Eumops perotis californicus) – CSC 
The greater western mastiff bat occurs from central California to central Mexico. This bat is 
found in arid to semi-arid habitats, including conifer and deciduous woodlands, coastal scrub, 
grasslands and chaparral (Zeiner, at al. 1990b). Preferred roosting sites include cracks and 
crevices in cliffs, trees, tunnels and buildings. Day roosts in cliffs are usually located in large 
cracks in exfoliating slabs of granite or sandstone. Greater western mastiff bat feeds on both 
low-flying and high-flying insects and may forage as much as 195 feet above the ground 
(Zeiner, at al. 1990b). 

This species has potential to occur in the Folsom DS/FDR Action area based on the 
availability of preferred habitat, and the availability of roosting sites in trees and other man-
made structures. 

3.3 Valley Elderberry Longhorn Beetle Survey 

The ecology of the valley elderberry longhorn beetle was presented in Section 2. Because of 
the high probability of the occurrence of VELB in the Folsom DS/FDR Action area, a survey 
was conducted. Surveys for VELB record the number of elderberry shrubs, their stem 
diameters, and the presence and number of exit holes formed by VELB as they exit the 
branch. Additional surveys in parts of the study area have been conducted by USFWS, but 
are not reported here. The survey for VELB recorded 48 elderberry shrubs or shrub 
complexes within the Folsom DS/FDR Action area that were not included in the USFWS 
surveys. Stem diameters (recorded near ground level) ranged from less than one inch to over 
eight inches. Elderberry shrubs ranged in height from three to thirty-five feet, with an 
average height of approximately ten feet. The results of the survey are provided in Table 3-2 
below. None of the shrubs were located in riparian vegetation. A map of the locations of 
elderberry shrubs is provided in Appendix D.  
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Table 3-2. Valley Elderberry Longhorn Beetle Survey Results 
 

PLANT 
HT STEMS PER SIZE CLASS TOTAL EXIT 

HOLES PLANT 
ID # 

(ft) <1” 1-3” >3- ≤ 5” >5” ≥5” (count) 
COMMENTS 

EB 1 7 1 3 0 0 0 0 Stem diameter: 0.7, 1.0, 
1.5, 2.5 

EB 2 9 1 3 0 0 0 0 Stem diameter: 0.8, 2.7, 
1.9, 3.0 

EB 3 10.5 3 3 1 0 0 0 Stem diameter: 0.5, 0.6, 
0.8, 1.0, 1.1, 2.3, 4.8 

EB 7 20 0 0 0 2 2 6 Stem diameter: 8.5, 5.2 

EB 11 11 2 3 0 0 0 0 Stem diameter estimated. 
Bark around bottom of 
3.0’’ stem is peeling  

EB 12 4-6 12 6 0 0 0 1 Stem diameter: 0.5, 0.8, 
0.8, 1.6, 0.7, 0.4, 0.4, 
0.4, 0.7, 0.7, 0.4, 0.3, 
0.5, 1.6, 1.2, 1.9, 1, 2.4.  
Last stem is dead 

EB 13 11 0 0 0 2 2 5 Stem diameter: 6.0, 6.0 

EB 14 15 0 0 1 2 2 30+ Stem diameter: 3.7, 7.5, 
12.8. Burrowing under 
tree; parts of shrub are 
dead. 

EB 15 12 0 0 0 4 4 11 Stem diameter: 7.2, 7.8, 
7.9, 5.4. Large bottom 
branches are dead, but 
many smaller offshoots 
from these branches.  

EB 16 15 21 4 5 4 4 22 Stem diameter: 0.9, 2.1, 
2.5, 3.3, 3.3, 3.6, 6.1, 
6.3, 8.7, 1.1, 4.8, 4.8, 
5.0, 1.6, 15-20 single 
stem offshoots <1” in 
diameter. 

EB 17 14 1 3 9 0 0 0 Stem diameter estimated. 

EB 27 12 2 3 2 0 0 2 Stem diameter estimated 

EB 28 8 0 0 2 0 0 1 Stem diameter: 3.7, 4.3 

EB 29 12 0 0 0 1 1 13 Stem diameter estimated 

EB 30 11 3 2 0 0 0 0 Stem diameter estimated 

EB 31 9 3 2 0 0 0 0 Stem diameter estimated 

EB 32 14 4 3 0 0 0 0 Stem diameter estimated 
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Table 3-2. Valley Elderberry Longhorn Beetle Survey Results (continued) 
 

PLANT 
HT STEMS PER SIZE CLASS TOTAL EXIT 

HOLES PLANT 
ID # 

(ft) <1” 1-3” >3- ≤ 5” >5” ≥5” (count) 
COMMENTS 

EB0526
-D1 

9 6 3 2 0 0 2  

EB0526
-D2 

7 ~20 6 0 0 0 5 Mostly new shoots with 
a couple of larger stems 

EB0526
-D3 

16 2 0 0 1 1 3 old 7.3 

EB0526
-D4 

 2 1 2 0 0 0  

EB0602
-02 

10 0 0 1 0 0 1 new Stem diameter estimated, 
flagged adjacent oak 

EB0602
-06 

8 5 1 0 0 0 0 1.6 

EB0602
-07 

4 1 0 0 0 0 0  

EB0602
-08 

7 0 1 0 0 0 1 old 2 
new 

 

EB0602
-09 

10 1 0 0 0 0 11 new  

EB0602
-10 

10 1 1 0 0 0 0  

EB0602
-11 

5 11 0 0 0 0 0 Aggregation in a 3-foot 
radius 

EB0602
-12 

25  5 1 1 1 many Main stem damaged but 
much new growth 

EB0602
-13 

12 3 8 4 3 3 many  

EB0602
-26 

18 21 7 7 0 0 8 old, 3 
new 

 

EB0602
-27 

12 2 1 3 0 0 1 new 3.7, 2.8, 4.2, 3.1. Older 
branches cut 

EB0602
-28 

 0 0 0 1 1 0 in rip-rap 

EB0602
-45 

10 53 4 0 1 1   

EB0602
-46 

3 8 0 0 0 0 0 Larger stem now dead 

EB0602
-47 

2 16 0 0 0 0 0  

EB0602
-48 

5 8 0 0 0 0 0  

EB0602
-49 

8 0 1 0 0 0 2 new  

EB0602
-51 

12 5 4 5 2 2 7 old  

EB0602
-53 

3 0 2 0 0 0 0 Dried out 
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Table 3-2. Valley Elderberry Longhorn Beetle Survey Results (continued) 
 

PLANT 
HT STEMS PER SIZE CLASS TOTAL EXIT 

HOLES PLANT 
ID # 

(ft) <1” 1-3” >3- ≤ 5” >5” ≥5” (count) 
COMMENTS 

EB0602
-54 

10 5 5 2 0 0 4 old  

EB0602
-55 

15 0 0 0 1 1 6 new 5 
old 

 

EB0825-
01 

12 
 

15 5 0 1 1 11 new  
14 old 

Old, large branches 
broken, new growth out 

of existing stump 
EB0825-

02 
10 8 3 3 2 2 4 new   

3 old 
 

EB0825-
03 

12 63 19 2 1 1 7 new 
22 old    

 

EB0825-
04 

10 2 4 3 0 0 0  

EB0825-
05 

17 54 6 1 2 2 3 old  

EB0825-
06 

10       Plant located in center of 
large elderberry thicket 
under large snag, no 

access 
Numbers are not always sequential because shrubs that were measured but determined to be outside the final boundary for 
the Action, shrubs with all stems less than one inch in diameter, and shrubs that were also recorded in USFWS surveys are 
not included here. 
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ATTACHMENT A. VEGETATION COMMUNITIES WITHIN THE FOLSOM DS/FDR 

ACTION STUDY AREA 
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 Table B-1.. Special-Status Plant and Wildlife Species with Potential to Occur in the DS/FDR Action Vicinity 
 

Name Status Habitat Potential to Occur 

Plants    

San Joaquin spearscale 
Atriplex joaquiniana 

CNPS 1B Chenopod scrub, meadows, playas, valley and foothill grassland and 
alkaline soils. Elevation: 1-320 meters (m). 

No. No chenopod scrub or playas or 
alkaline areas. 

Big-scale balsamroot 
Balsamorhiza 
macrolepis var. 
macrolepis 

CNPS 1B Chaparral, cismontane woodland, valley and foothill grassland and 
sometimes serpentinite soil. Elevation: 90-1,400 m. 

Possible. No serpentinite soil. 

Pine Hill ceanothus 
Ceanothus roderickii 

FE, CR 
CNPS 1B 

Chaparral and cismontane woodland with serpentinite or gabbroic 
soils. Elevation: 260-630 m. 

No. Action area below species 
elevation range. 

Red Hills soaproot 
Chlorogalum 
grandiflorum 

CNPS 1B Chaparral, cismontane woodland, lower montane coniferous forest on 
serpentinite or gabbroic soils. Elevation: 245-1,005 m. 

No. Action area below species 
elevation range. 

Brandegee's clarkia 
Clarkia biloba ssp 
brandegeae 

CNPS 1B Chaparral, cismontane woodland, and often roadcuts. Elevation: 295-
885 m. 

No. Action area below species 
elevation range. 

Pine Hill flannelbush 
Fremontodendron 
californicum ssp. 
decumbens 

FE, CR 
CNPS 1B 

Chaparral and cismontane woodland with gabbroic or serpentinite soil. 
Also rocky areas. Elevation: 425-760 m. 

No. Action area below species 
elevation range. 

El Dorado bedstraw 
Galium californicum 
ssp. sierrae 

FE, CR 
CNPS 1B 

Chaparral, cismontane woodland and lower montane coniferous forest 
with gabbroic soils. Elevations: 100-585 m. 

Unlikely. No suitable soil or 
coniferous forest in Action area. 

Boggs Lake hedge-
hyssop 
Gratiola heterosepala 

CE 
CNPS 1B 

Marshes, swamps (lake margins) and vernal pools in clay. Elevation: 
10-2,375 m. 

Unlikely. No suitable soil is present in 
marshy areas at the Action site. 
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Table B-1. Special-Status Plant and Wildlife Species with Potential to Occur in the DS/FDR Action Vicinity (continued) 
 

Name Status Habitat Potential to Occur 

Plants (continued)    

Amador (Bisbee Peak) 
rush-rose 
Helianthemum 
suffrutescens 

CNPS 3 Chaparral; often serpentinite, gabbroic, or Ione soil. Elevation: 45-840 
m. 

No. Suitable habitat is not present at 
the Action site. 

Pincushion navarretia 
Naverretia myersii ssp. 
myersii 

CNPS 1B Vernal pools on clay loam. Elevation: 355 m. No. Suitable habitat is not present at 
the Action site, Action area below 
species elevation range. 

Sacramento orcutt grass 
Orcuttia viscida 

FE, CE 
CNPS 1B 

Vernal pools. Elevation: 30-100 m. No. Suitable habitat is not present at 
the Action site, no vernal pools. 

Layne's butterweed 
Senecio layneae 

FT, CR 
CNPS 1B 

Chaparral and cismontane woodland on serpentinite or gabbroic soils 
and/or rocky areas. Elevation: 200-1,000 m. 

Unlikely. No chaparral or serpentinite 
soil in Action area. 

El Dorado mule-ears 
Wyethia reticulata 

CNPS 1B Chaparral, cismontane woodland and lower montane coniferous forest 
on clay or gabbroic soils. Elevation: 185-630 m. 

No. Suitable habitat is not present at 
the Action site. 

Invertebrates    

Vernal pool fairy 
shrimp 
Branchinecta lynchi 

FT Endemic to the grasslands of the Central Valley, Central Coast 
mountains, and South Coast mountains, in rain-filled pools. Inhabit 
small, clear-water sandstone-depression pools and grassed swales, 
earth slumps, or basalt-flow depression pools. 

Possible. Have been recorded in close 
proximity to Action area, marginal 
habitat exists 

Valley elderberry 
longhorn beetle 
Desmocerus 
californicus dimorphus 

FT Occurs only in the Central Valley of California, in association with 
blue elderberry (Sambucus mexicana). Prefers to lay eggs in 
elderberries 2-8 inches in diameter; some preference shown for 
"stressed" elderberries. 

Yes. Suitable habitat present within 
Action area. Obligate host also occurs 
within Action area 
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Table B-1. Special-Status Plant and Wildlife Species with Potential to Occur in the DS/FDR Action Vicinity (continued) 
 

Name Status Habitat Potential to Occur 

Invertebrates (continued) 

vernal pool tadpole 
shrimp 
Lepidurus packardi 

FE Vernal pools in the Central Valley. Unlikely. Potential habitat within 
Action area may not hold water long 
enough 

Amphibians 

California tiger 
salamander 
Ambystoma 
californiense 

FT 
CSC 

California endemic, a lowland species restricted to the grasslands and 
lowest foothill regions of Central and Northern California, which is 
where its breeding habitat (long-lasting rain pools) occurs. During 
dry-season, uses small mammal burrows as refuge, travelling up to 1.6 
kilometers (km). 

No. Outside the spawning range for 
the species. 

California red-legged 
frog 
Rana aurora draytonii 

FT 
CSC 

Lowlands and foothills in or near permanent sources of deep water 
with dense, shrubby or emergent riparian vegetation. Requires 11-20 
weeks of permanent water for larval development and must have 
access to aestivation habitat. 

Possible. However, only marginal 
habitat exists within Action area. 

Foothill yellow-legged 
frog 
Rana boylii 

CSC Partly shaded, shallow streams & riffles with a rocky substrate in a 
variety of habitats. Need at least some cobble-sized substrate for egg 
laying. Need at least 15 weeks to attain metamorphosis. 

Unlikely. Action area lacking suitable 
substrate habitat.  

Western spadefoot toad 
Spea hammondii  

CSC Occurs primarily in grassland habitats, but can be found in valley-
foothill hardwood woodlands. Vernal pools are essential for breeding 
and egg laying. 

Possible. Seasonal wetlands in Action 
area may be inundated for sufficient 
duration to allow for metamorphosis. 

Reptiles    

Northwestern pond 
turtle 
Emys (=Clemmys) 
marmorata marmorata 

CSC Thoroughly aquatic: found in ponds, marshes, rivers, streams & 
irrigation ditches with aquatic vegetation. Need basking sites and 
suitable (sandy banks or grassy open fields) upland habitat for egg 
laying. 

Yes. Suitable habitat is present at the 
Action site. 
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Table B-1. Special-Status Plant and Wildlife Species with Potential to Occur in the DS/FDR Action Vicinity (continued) 
 

Name Status Habitat Potential to Occur 

Reptiles(continued) 

California horned lizard 
Phrynosoma coronatum 
frontale 

CSC Frequents a wide variety of habitats, most common in lowlands along 
sandy washes with scattered low bushes. Open areas for sunning, 
bushes for cover, patches of loose soil for burial, & abundant supply 
of ants & other insects. 

Yes. Suitable habitat is present at the 
Action site. Been recorded from within 
5 miles of Action site 

Giant garter snake 
Thamnophis gigas 

FT 
CT 

Prefers freshwater marsh and low gradient streams. Has adapted to 
drainage canals & irrigation ditches. This is the most aquatic of the 
garter snakes in California. 

Unlikely. Although suitable habitat is 
present at the Action site this species 
has not been found here in a previous 
study. 

Birds    

Cooper’s hawk 
Accipiter cooperii 

CSC (Breeding and Nesting) Through out most of the wooded portion of 
the state. Requires dense stands of live oak, deciduous riparian or 
other forest habitats near water. 

Yes. Suitable nesting habitat is found 
within the Action area. 

Tricolored blackbird 
Agelaius tricolor 

CSC (Nesting colony) Highly colonial species, most numerous in Central 
Valley and vicinity: largely endemic to California. Requires open 
water, protected nesting substrate, & foraging area with insect prey 
within a few kilometers of the colony. 

Possible. No colonies found within 
Action area, potential foraging area’s 
present. 

Western burrowing owl 
Athene cunicularia 
hypugaea 

CSC Found in a wide variety of arid and semi-arid environments. Nesting 
habitat consists of open areas with mammal burrows, ranging from 
native prairie to urban habitats. Burrows need to be located in well-
drained, level to gently sloping areas characterized by sparse 
vegetation and bare ground. 

Yes. Small mammal burrows present 
in Action area. 

Aleutian Canada goose 
Branta canadensis 
leucopareia 

FD1 (Wintering) Winters on lakes and inland prairies. Forages on natural 
pasture or that cultivated to grain; loafs on lakes, reservoirs, and 
ponds. 

Possible. Suitable habitat found within 
Action area, although it is outside the 
reported wintering areas. 
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Table B-1. Special-Status Plant and Wildlife Species with Potential to Occur in the DS/FDR Action Vicinity (continued) 
 

Name Status Habitat Potential to Occur 

Birds (continued) 

Ferruginous hawk 
Buteo regalis 

CSC (Wintering) Open grasslands, sagebrush flats, desert scrub, low 
foothills & fringes of pinyon-juniper habitats with abundant small 
mammals. 

Unlikely. Marginal foraging habitat 
present at Action site. 

Swainson's hawk 
Buteo swainsoni 

CT (Nesting) Riparian systems adjacent to suitable foraging habitats. 
Often nest peripherally to riparian system in valley oak, Fremont 
cottonwood, walnut, and large willow trees. Require large, open 
grasslands or lightly grazed pastures; feeding on voles, a variety of 
birds and insects. 

Yes. Suitable foraging habitat found 
within Action area. 

Vaux’s swift 
Chaetura vauxi 

CSC (Nesting) Redwood, Douglas fir, & other coniferous forests. Nests in 
large hollow trees & snags, often in flocks. Forages over most terrain 
& habitats but shows a preference for foraging over rivers and lakes. 

Unlikely. Marginal nesting habitat, 
possible foraging habitat found within 
Action area.  

Mountain plover 
Charadrius montanus 

CSC (Wintering) short grasslands,  freshly plowed fields, newly sprouting 
grain fields, & sometimes sod farms: sites with short vegetation, bare 
ground & flat topography. Prefer grazed areas & areas with burrowing 
rodents. 

Unlikely. Marginal habitat found 
within Action area. 

Black swift 
Cypseloides niger 

CSC (Nesting) Coastal belt of Santa Cruz & Monterey Co; central & 
southern Sierra Nevada; San Bernardino & San Jacinto Mountains. 
Breeds in small colonies on cliffs behind or adjacent to waterfalls in 
deep canyons and sea-bluffs above surf; forages widely. 

No. Suitable habitat not present at the 
Action site. 

White-tailed (=black 
shouldered) kite 
Elanus leucurus 

CFP (Nesting) Rolling foothills and valley margins with scattered oaks & 
river bottomlands or marshes next to deciduous woodland. Open 
grasslands, meadows, or marshes for foraging close to isolated, dense-
topped trees for nesting and perching. 

Yes. Suitable habitat present within 
Action area. 

Little willow flycatcher 
Empidonax traillii 
brewsteri 

CE (Nesting) Inhabits extensive thickets of low, dense willows on edge of 
wet meadows, ponds, or backwaters; from 2000-8000 feet. Require 
dense willow thickets for nesting/roosting. Low, exposed branches are 
used for singing posts/hunting perches. 

No. Action area below species 
elevation range. 
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Table B-1. Special-Status Plant and Wildlife Species with Potential to Occur in the DS/FDR Action Vicinity (continued) 
 

Name Status Habitat Potential to Occur 

Birds (continued) 

American peregrine 
falcon 
Falco peregrinus 
anatum 

FD2

CE 
(Nesting) Near wetlands, lakes, rivers, or other water; on cliffs, banks, 
dunes, mounds; also, human-made structures. Nest consists of a scrape 
on a depression or ledge in an open site. 

Yes. Suitable nesting and foraging 
habitat present within Action area. 

Bald eagle 
Haliaeetus 
leucocephalus 

FT/FPD3

CE/CFP 
(Nesting & wintering) Ocean shore, lake margins, & rivers for both 
nesting & wintering. Most nests within 1 mile of water. Nests in large, 
old-growth, or dominant live tree with open branches, especially 
ponderosa pine. Roosts communally in winter. 

Yes. Suitable habitat within Action 
area. 

Loggerhead shrike 
Lanius ludovicianus 

CSC (Nesting) Broken woodlands, savannah, pinyon-juniper, Joshua tree, 
& riparian woodlands, desert oases, scrub & washes. Prefers open 
country for hunting, with perches for scanning, and fairly dense shrubs 
and brush for nesting. 

Yes. Suitable habitat within Action 
area. 

long-billed curlew 
Numenius americanus 

CSC (Nesting) Breeds in upland shortgrass prairies & wet meadows in 
northeastern California. Habitats on gravelly soils and gently rolling 
terrain are favored over others. 

Yes. Suitable habitat within Action 
area. 

Osprey 
Pandion haliaetus 

CSC 
(Nesting) 

(Nesting) Ocean shore, bays, fresh-water lakes, and larger streams. 
Builds large nests in tree-tops within 15 miles of good fish-producing 
body of water. 

Yes. Suitable habitat within Action 
area. 

White-faced ibis 
Plegadis chihi 

CSC (Nesting) Dense, fresh emergent wetland. Prefers to feed in fresh 
emergent wetland, muddy ground of wet meadows, shallow lacustrine 
waters and irrigated, or flooded, pastures and croplands. Currently not 
know to breed anywhere in California. 

Unlikely. Possible feeding ground 
within Action area. 

Bank swallow 
Riparia riparia 

CT (Nesting) Colonial nester; nests primarily in riparian and other 
lowland habitats west of the desert. Requires vertical banks or cliffs 
with fine-textured/sandy soils near streams, rivers, lakes, and ocean to 
dig nesting hole. 

Possible. Marginal habitat, no colonies 
found within Action area. 
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Table B-1. Special-Status Plant and Wildlife Species with Potential to Occur in the DS/FDR Action Vicinity (continued) 
 

Name Status Habitat Potential to Occur 

Mammals    

Pallid bat 
Antrozous pallidus 

CSC Found usually in rocky mountainous areas near water. Also found in 
sparsely vegetated grasslands, and prefer to forage in the open. Day 
roosts in attics or rock cracks, night roosts are usually open. Near 
foliage, hibernation roosts in buildings, caves, cracks in rocks. 

Yes. Widespread range and suitable 
habitat within the Action area likely 
supports this species. 

Pacific western big-
eared bat 
Corynorhinus 
(=Plecotus) townsendii 
townsendii 

CSC Humid coastal regions of northern & central California. Roost in 
limestone caves, lava tubes, mines, buildings, etc. Roosting sites 
limiting. Extremely sensitive to disturbance. 

Possible. May feed in Action area and 
roost in nearby buildings 

Spotted bat 
Euderma maculatum 

CSC Found foraging in many different habitats, especially in arid or 
Ponderosa Pine forests, and marshlands. Because of the low frequency 
of their echolocation calls large open habitat is predicted to be 
preferred. Roost in the small cracks found in cliffs and stony outcrops. 
They have been found as high as 3000m above sea level, and even 
below sea level in the deserts of California. 

Yes. Suitable foraging sites within 
Action area. However unlikely to roost 
within Action area. Long distance 
daily migrant. 

Greater western 
mastiff-bat 
Eumops perotis 
californicus 

CSC Many open, semi-arid to arid habitats, including conifer & deciduous 
woodlands, coastal scrub, grasslands, chaparral, etc. Roosts in crevices 
in cliff faces, high buildings, trees & tunnels. 

Yes. Suitable foraging sites and 
possible roosting sites within Action 
area. 

Sources 
CDFG 2005a, CDFG 2005b, CDFG 2006a, CDFG 2006b, USFWS 2006, Zeiner et al. 1988; 1990a; and 1990b. 
Codes 
1 Delisted from federally threatened on 3/20/2001 
2 Delisted from federally endangered on 8/25/1999 
3 Proposed for federal delisting on 2/16/2006 
 
FE: Federally Endangered 
FT = federally listed as threatened 
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FC: Federal Candidate for listing 
FPT: Federally Proposed Threatened 
FD: Federal Delisted 
FPD: Federal Proposed Delisted 
CE: State of California Endangered 
CT: State of California Threatened 
CR: State of California Rare 
CFP: California Fully Protected 
CSC: California Species of Concern 
CNPS = California Native Plant Society 
 2 = rare, threatened or endangered in California, but more common elsewhere 
 3 = need more information 
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Appendix C. Incidental Wildlife Observations 
 

Common Name Scientific Name 
AMPHIBIANS 
Pacific chorus frog Pseudacris regilla 
Western toad Bufo boreas 
REPTILES 
California red-sided garter snake Thamnophis sirtalis infernalis 
BIRDS 
Double-crested cormorant Phalacrocorax auritus 
Great blue heron Ardea herodias 
Canada goose Branta canadensis 
Turkey vulture Cathartes aura 
Cooper's hawk Accipiter gentilis 
Red-tailed hawk Buteo jamaicensis 
American kestrel Falco sparverius 
American coot Fulica americana 
Killdeer Charadrius vociferus 
Ring-billed gull Larus delawarensis 
California gull Larus californicus 
Herring gull Larus argentatus 
Mourning dove Zenaida macroura 
Rock dove Columba livia 
Barn owl Tyto alba 
Anna's hummingbird Calypte anna 
Acorn woodpecker Melanerpes formicivorus 
Nuttall’s woodpecker Picoides nuttallii 
Northern flicker Colaptes auratus 
Black phoebe Sayornis nigricans 
Loggerhead shrike Lanius ludovicianus 
Western scrub jay Aphelocoma californica 
American crow Corvus brachyrhynchos 
Oak titmouse Baeolophus inornatus 
Bushtit Psaltriparus minimus 
Ruby-crowned kinglet Regulus calendula 
American robin Turdus migratorius 
Northern mockingbird Mimus polyglottos 
European starling Sturnus vulgaris 
American pipit Anthus rubescens 
Cedar waxwing Bombycilla cedrorum 
Orange-crowned warbler Vermivora celata 
Yellow-rumped warbler Dendroica coronata 
Spotted towhee Pipilo maculatus 
California towhee Pipilo crissalis 
Rufous-crowned sparrow Aimophila ruficeps 
Savannah sparrow Passerculus sandwichensis 
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Table C-1. Incidental Wildlife Observations (continued) 
 

Common Name Scientific Name 
BIRDS (continued) 
Golden-crowned sparrow Zonotricha atricapilla 
White-crowned sparrow Zonotricha leucophrys 
Fox sparrow Passerella iliaca 
Song sparrow Melospiza melodia 
Lincoln's sparrow Melospiza lincolnii 
Dark-eyed junco Junco hyemalis 
Western meadowlark Sturnella neglecta 
Red-winged blackbird Agelaius phoeniceus 
Brewer's blackbird Euphagus cyanocephalus 
Purple finch Carpodacus purpureus 
House finch Carpodacus mexicanus 
American goldfinch Carduelis tristis 
MAMMALS 
White-tailed jack rabbit Lepus townsendii 
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1.0 INTRODUCTION 

1.1 Folsom Dam Safety/Flood Damage Reduction Action 
Background 

The proposed Folsom Dam Safety/Flood Damage Reduction (DS/FDR) Action reflects a 
cooperative effort by the U.S. Department of the Interior, Bureau of Reclamation 
(Reclamation) and the U.S. Army Corps of Engineers (Corps), as well as the Corps’ non-
federal sponsors, the State Reclamation Board (Reclamation Board)/Department of Water 
Resources (DWR) and the Sacramento Area Flood Control Agency (SAFCA). The Folsom 
DS/FDR Action is intended to implement Reclamation’s dam safety and security obligations 
and the Corps’ flood damage reduction structural modifications at Folsom Dam and 
appurtenant facilities. These facilities impound waters of the American River forming 
Folsom Reservoir and are collectively referred within this document as the Folsom Facility 
(Folsom Facility). 

The Folsom DS/FDR Action responds to certain objectives of each of the aforementioned 
agencies.  Reclamation's Safety of Dams Program objectives focus on reducing the risk of 
failure under hydrologic (flood), seismic (earthquake), and static (seepage) loads. Folsom 
Dam has been designated as a National Critical Infrastructure Facility and any compromise 
of the facility could result in grave property damage and loss of life.  Reclamation's Security 
Program objectives are to protect public safety by securing Folsom Dam and its appurtenant 
structures and other Reclamation facilities, including the Folsom power plant, from attack or 
damage. The Corps' flood damage reduction objective is to improve the annual recurrence 
level of flood protection provided to the lower American River corridor.  Similarly, SAFCA 
and DWR seek to improve the level of flood protection for the Sacramento region. 
Reclamation is the lead agency for this action and is the responsible party for all mitigation. 

The Folsom DS/FDR study area includes the area surrounding the Folsom Facility. The 
Folsom Facility falls within the borders of Placer, Sacramento, and El Dorado Counties, in 
the State of California. The study area mainly consists of federally-owned lands that are 
currently leased to and managed by the California Department of Parks and Recreation. The 
Folsom DS/FDR Action footprint associated with this assessment is composed of areas that 
may be potentially affected by the Folsom DS/FDR Action in the vicinity of Folsom 
Reservoir including:  potential dike construction zones, potential borrow areas, potential 
contractor use areas, existing haul roads and proposed haul roads. 
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1.2 Folsom DS/FDR Action Location 

The Folsom DS/FDR Action area is located in Placer, El Dorado and Sacramento Counties, 
California. The various alternatives presented in the Folsom DS/FDR Action area involve 
construction in and around Folsom Reservoir. The locations evaluated in this study include 
potential use areas in the vicinity of Folsom Reservoir including: potential dike construction 
zones, potential borrow areas, potential contractor use areas, existing haul roads, and 
proposed haul roads. A depiction of the Folsom DS/FDR Action area and vicinity is provided 
in Figure 1-1, and a soil series map is provided in Figure 1-2. 

1.3 Purpose of Report 

Under Section 10 of the Rivers and Harbors Act, and Section 404 of the Clean Water Act, the 
United States Army Corps of Engineers (Corps) has authority over activities taking places in 
jurisdictional wetlands and other waters of the United States. The Folsom DS/FDR Action is 
located in Placer, El Dorado and Sacramento counties. Therefore, the Sacramento district of 
the Corps has jurisdiction in the Folsom DS/FDR Action area. 

This report is intended to provide information to the Corps on potential jurisdictional areas 
within the Folsom DS/FDR Action area to facilitate a jurisdictional determination by the 
Corps. The purpose of this report is to present the following assessment results: 1) the 
potential occurrence of jurisdictional wetlands in the Folsom DS/FDR Action area, and 2) the 
extent of other waters of the United States in the Folsom DS/FDR Action area that may be 
under the jurisdiction of the Corps, pursuant to its authority under Section 404 of the Clean 
Water Act and Section 10 of the Rivers and Harbors Act. All wetlands and waters that meet 
the criteria for jurisdiction are described herein as potential jurisdictional waters, unless 
Corps staff has already determined that such waters are jurisdictional. 

This document is organized as follows. Section 2 describes the proposed action. Section 3 
describes the climate, soils, vegetation, topographic, and hydrologic character of the Folsom 
DS/FDR Action area. Section 4 outlines the methods used to delineate potential jurisdictional 
wetlands and other waters of the United States in the Folsom DS/FDR Action area. Section 5 
provides the results of the wetland and waters delineation. Finally, Section 6 summarizes the 
findings of the study. 
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2.0 FOLSOM DS/FDR ACTION SETTING 
Regional environmental factors influence the creation and maintenance of wetland sites. 
Following is a general description of the environmental setting surrounding the Folsom 
DS/FDR Action area, including a summary of climate, vegetation, soils and hydrology. 

The Folsom DS/FDR Action area is located between the Sierra Nevada and the Great Valley 
geomorphic provinces on the far western edge of the Sierra Nevada foothills (USFS 1998, 
LSA Associates 2003). This area ranges in elevation from about 200-500 feet. 

2.1 Climate 

Climatological information was derived from the Soil Survey of Placer County, California, 
the Soil Survey of El Dorado County, California and the Soil Survey of Sacramento County, 
California (USDA 1980, USDA 1974, USDA 1993). Additional information was gathered 
from the Ecological Subregions of California (USFS 1998). 

Climate within the Great Valley geographic province is characterized by hot, dry summers 
and mild, wet winters. Marine influence is negligible in this portion of the Valley. The mean 
annual precipitation for this area is between 18 and 25 inches and typically falls as rain 
during the winter months. Around 80 percent of the area's annual rainfall occurs from 
November to March. Mean annual temperature is about 60° to 62°Farenheit (F). The mean 
freeze-free period (i.e. the growing season) is approximately 150 to 300 days. (USFS 1998, 
USDA 1980, USDA 1993, USDA 1974). 

2.2 Hydrology 

The study area is within the American River Watershed, which spans approximately 2,100 
square miles. In 1955, major alterations occurred to the natural drainage system when the 
Folsom Dam and 12 additional dams and dikes were constructed for the impoundment of the 
American River. A major function of the dam is to prevent flooding down stream during 
major winter storms and high spring runoffs. The man-made Folsom Reservoir extends 
approximately 15 miles up the North Fork and 10.5 miles up the South Fork of the American 
River. When operating at full capacity, Folsom Reservoir will hold 1,010,000 acre-feet of 
water with a surface area of 11,450 acres (USDI BR 2005). Reservoir level normally varies 
from 466 feet in early summer to a low of 426 feet in early winter. The ordinary high water 
line (OHWM) of Folsom Reservoir is considered the 466-foot elevation feet and is clearly 
indicated by the “bathtub rim” that borders the reservoir. The dam’s spillways, located at the 
southwest end of the reservoir, feed into the American River. 
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2.3 Soils 

Soils within the Folsom DS/FDR Action vicinity belong to seventeen soil mapping units. 
Fourteen of the mapping units were composed of soil types or soil complexes and four 
additional areas were mapped as urban land, cut and fill areas, or dredge tailings. An 
additional, non-soil mapping unit is the reservoir’s water. Soils found in the Folsom DS/FDR 
Action area are derived from five series, the Andregg, Argonaut, Auburn, Inks, and 
Shenandoah series (USDA 1974, 1980, 1993), or are classified as urban lands, Xerolls, or 
Xerorthents (Figure 1-2). 

2.3.1 Andregg Series 
The Andregg series consists of moderately deep, well-drained soils underlain by weathered 
granitic bedrock. Permeability is moderately rapid. Slopes range from 2 to 50 percent in an 
elevation range of 200 to 1,000 ft. The available water capacity is 2.5 to 5 inches, and roots 
may penetrate as deep as 40 inches (USDA 1980). 

In a typical soil profile for the Andregg series (an Andregg course sandy loam) the surface 
layers (0 to 9 inches) are a dark gray (10 YR 4/1) clay, very dark grayish brown (10 YR 3/2) 
moist with common fine and medium strong brown (7.5 YR 5/8) mottles. From 9 to 27 
inches, the profile is a dark gray clay (10YR 4/1) with very dark grayish brown moist loam 
(2.5Y 3/2) with few very fine roots and tubular pores (USDA 1980). 

Andregg soils found within the survey area include: Andregg coarse sandy loam (2 to 8 or 9 
percent slopes), Andregg coarse sandy loam (8 or 9 to 15 percent slope), Andregg coarse 
sandy loam, rocky (2 to 15 percent slopes), Andregg coarse sandy loam, rocky (15 to 30 
percent slopes), Andregg-rock outcrop complex, the Andregg-Shenandoah complex (2 to 15 
percent slopes), and the Andregg-urban land complex (2 to 8 percent slopes). 

The Andregg coarse sandy loam, rocky (15 to 30 percent slopes) has around 5 percent of its 
area covered with scattered granitic rock outcrop. Depth to bedrock ranges from 40 to 60 
inches (USDA 1980). The Andregg-urban land complex (2 to 8 percent slopes) is comprised 
of about 55 percent Andregg soil and 30 percent urban land. Depth to bedrock ranges from 
20 to 40 inches (USDA 1993). 

Small areas of Auburn, Argonaut, Fiddyment, Caperton, and Sierra soils, as well as urban 
land and rock outcrops, are included in Andregg coarse sandy loam units. Small areas of 
Caperton and Sierra soils, as well as Xerofluvents are included in the Andregg-Shenandoah 
complex (USDA 1980, 1993). None of these soils except Xerofluvents are considered hydric 
(USDA 1992a, 1992b). 

2.3.2 Auburn Series 
The Auburn series consists of well-drained soils that are underlain by hard metamorphic 
rocks at a depth of 12 to 26 inches. Permeability is moderate. Slopes range from 2 to 70 
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percent and elevation ranges from 500 to 1,800 ft. The available water holding capacity is 2 
to 4 inches, and roots may penetrate as deep as 26 inches (USDA 1974). 

In a typical soil profile for the Auburn series the surface layers (0 to 3 inches) are brown silt 
loam (dark reddish brown (5 YR 3/3) when moist). From 3 to 14 inches, the profile is 
reddish-yellow silt loam (dark reddish brown (5 YR 3/4) when moist). Both layers have 
many very fine roots and pores. Below 14 inches, the substrate consists of weathered 
metabasic rock (USDA 1993). 

Auburn soils within the Project area include the Auburn very rocky silt loam (2 to 30 percent 
slopes), the Auburn silt loam (2 to 30 percent slopes), and the Auburn-Argonaut-rock outcrop 
complex (8 to 30 percent slopes). The Auburn very rocky silt loam is a typical Auburn soil. 
Soils included in this mapping unit have slopes that are usually between 5 and 15 percent. 
Auburn silt loam is similar to Auburn very rocky silt loam, except that less than 5 percent of 
the surface is bedrock. The Auburn-Argonaut-rock outcrop complex (8 to 30 percent slopes) 
is comprised of about 40 percent Auburn soil, 35 percent Argonaut soil and 10 percent Rock 
outcrop (USDA 1974, 1993). 

Small areas of Argonaut very rocky loam, Boomer very rocky loam, and Sobrante very rocky 
silt loam are included in mapped units of Auburn very rocky silt loam. Small areas of 
Argonaut gravelly loam, Perkins gravelly loam, and Sobrante silt loam are included in 
mapped units of Auburn silt loam (USDA 1974). Small areas of Mokelumne soils are 
included in mapped units of Auburn-Argonaut-rock outcrop complex USDA 1993). None of 
these soils are considered hydric (USDA 1992b, 1998). 

2.3.3 Argonaut Series 
The Argonaut series consists of moderately deep, well-drained soils on foothills. This series 
is formed from material weathered from meta-andesite and metamorphic rocks. Permeability 
is very slow. Slopes range from 3 to 30 percent. Soils of this series are fine, mixed, thermic 
Mollic Haploxeralfs. Depth to the paralithic contact ranges from 20 to 40 inches (USDA 
1993). 

In a typical Argonaut series, the surface layer (0 to 1 inch) is a light yellowish brown loam 
(dark yellowish brown when moist, 7.5 YR 5/6) with common prominent string brown 
mottles (7.5 YR 4/6). From 1 to 8 inches, the profile is a reddish yellow loam (7.5 YR 6/6) 
with distinct pale brown mottles (10 YR6/3). From 8 to 14 inches, the profile is yellowish red 
gravelly loam (5 YR 4/6) with medium distinct light brown mottles (7.5 YR 6/4). From 14 to 
21 inches, the profile is a variegated strong brown and yellowish brown clay (7.5 YR 5/6 and 
10 YR 5/6), with yellowish red (5 YR 5/6) clay films on the faces of peds (USDA 1993). 

One wetland investigation site within the Folsom DS/FDR Action  area is situated in an 
Argonaut-Auburn complex (3-8 percent slopes) mapping unit. The Argonaut-Auburn 
complex (3 to 8 percent slopes) is comprised of about 45 percent Argonaut soil and 35 
percent Auburn soil USDA 1993). 
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Small areas of Creviscreek, Hicksville, and Mokelumne soils, as well as xerorthents and rock 
outcrop, are included in mapped units of Argonaut- Auburn complex. None of these soils are 
considered hydric except for certain types of dredge-tailing xerorthents (USDA 1992b). 

2.3.4 Ink Series 
The Inks series consists of shallow soils underlain by andesitic conglomerate. These soils are 
well-drained and are found on side slopes of volcanic ridges. 

In a typical Inks series, the surface layer (0 to 5 inches) is a yellowish-brown loam (dark 
brown when moist, 10YR 3/3). From 5 to 12 inches, the profile is a brown, very cobbly clay 
loam (dark brown when moist, 7.5YR 3/3). From 12 to 18 inches, the profile is a brown, very 
cobbly clay loam, (dark brown when moist, 10YR 3/3). Below 18 inches is partly weathered 
consolidated andesitic conglomerate (USDA 1980). 

The only Inks soil mapped in the Folsom DS/FDR Action  area is Inks cobbly loam, (2 to 30 
percent slopes). The surface layer for this Inks soil differs from the typical description 
provided above. It is a cobbly loam, rather than a loam, but the color is the same. Small areas 
of Inks Variant and Exchequer soils are included in mapped units if Inks cobbly loam. None 
of these soils are considered hydric soils (USDA 1992a). 

2.3.5 Shenandoah Series 
The Shenandoah series consists of moderately deep, claypan soils underlain by weathered 
granite. These soils are somewhat poorly-drained and are found in upland areas of foothills. 

In a typical Shenandoah series, the surface layer (0 to 10 inches) is a grayish brown, sandy 
loam (very dark grayish brown when moist, 10YR 3/2). From 10 to 16 inches, the profile is a 
dark grayish brown, sandy loam (dark brown when moist, 7.5YR 3/3), with common, 
medium, faint dark brown mottles (7.5YR 4/2 moist). From 16 to 23 inches, the profile is a 
grayish brown clay, (dark brown when moist, 10YR 4/3), with common, medium, faint 
brown mottles (7.5YR 4/4 moist). From 23 to 29 inches, the profile is a light olive brown 
clay (olive brown when moist, 2.5Y 4/4). From 29 to 34 inches, the profile is a light olive 
brown clay (olive brown when moist, 2.5YR 4/4) with common, medium, distinct, brown 
mottles (dark yellowish brown when moist, 10YR 4/4). Below 34 inches is weathered 
granodiorite (USDA 1980). 

Shenandoah soils are found in the Folsom DS/FDR Action  area as part of the Andregg-
Shenandoah complex (2 to 15 percent slopes), described under the Andregg series. 

2.3.6 Xerolls 
Xerolls are shallow to very deep soils on terrace escarpments and steep hillsides along 
drainages near the American River, formed in colluvium derived from mixed granitic or 
metabasic rocks. These soils are well-drained or somewhat excessively drained. The texture, 
color, and thickness of these soils vary. 
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Small areas of Andregg, Auburn, Fiddyment, Kaseberg, and Red Bluff soils are included in 
mapped units of Xerolls. None or these soils are considered hydric (USDA 1992b). 

2.3.7 Xerothents 
Xerothents are typically deep, well drained soils derived from mixed rock sources. The soils 
are very well to excessively drained. Areas included in the mapping unit for Xerothents (cut 
and fill areas) consist of mechanically removed and mixed soil materials. Horizons are no 
longer discernable in these areas. Fill area can contain rocks, concrete, asphalt, and other 
debris. These areas are typically well drained and are used primarily for highways and urban 
development (USDA 1980). Xerorthents in this category are not considered hydric soils 
(USDA 1992a, 1992b). 

2.4 Vegetation 

Vegetation communities are a direct function of climate, soils, topography, and land use 
practices. The primary vegetation communities found within the Folsom DS/FDR Action  
area are identified below, followed by a short description of each vegetation community. 
Community descriptions were derived from the Draft Resource Inventory of the Folsom 
Reservoir State Recreation Area (LSA Associates 2003) with additional details provided for 
some wetland communities. These descriptions generally follow Holland (1986) and Sawyer 
and Keeler-Wolf (1995). 

Currently, vegetation in the Folsom DS/FDR Action  area is dominated by oak woodland and 
non-native annual grassland. The immediate shoreline of the reservoir is characterized by 
seasonally wet areas occupied by willows and herbaceous vegetation. Smaller areas of 
willow and cottonwood willow riparian and freshwater marsh and vegetation typical of 
seasonally wet areas are located within woodland and grassland communities. Non-vegetated 
habitats include open water within the reservoir, frequently flooded areas along the shoreline, 
small, isolated ponds on the floodplain, and developed areas including roads, parking lots and 
rip rap dikes and dams. These habitats are discussed in more detail below. 

2.4.1 Upland Vegetation and Other Upland Habitats 
Upland vegetation types in the Folsom DS/FDR Action area include Interior Live Oak 
Woodland (Interior Live Oak Series) dominated by interior live oak (Quercus wislizenii), 
blue oak (Quercus douglasii), and foothill or gray pine (Pinus sabiniana), Blue Oak 
Woodland and Savanna (Blue Oak Series) dominated by blue oak and other oaks, Non-
Native Annual Grassland (California Annual Grassland Series) dominated by non-native 
annual grasses and native and non-native herbs. 

Other upland habitat types include developed land that is intensively used with much of the 
land paved or covered by structures. The urban community includes residential, commercial, 
and industrial development. Vegetation in urban areas generally consists of non-native 
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landscape species (lawns, flowerbeds, shrubs, or ornamental trees) or cleared areas that are 
generally devoid of vegetation. Developed areas within the Folsom DS/FDR Action area 
included rip-rap slopes of dams and dikes, roads, trails, or parking lots. These communities 
were generally located outside of the OHWM except in the case of a dam or dike in which 
the toe of the structure would be within the OHWM. Dikes and dams were generally devoid 
of vegetation but sometimes hosted ruderal species such as Mediterranean grasses, summer 
mustard, telegraph weed, yellow star thistle and tree tobacco (Nicotiana glauca). Parks and 
other developed areas were located outside of the reservoir influence and were dominated by 
horticultural or ruderal species. 

2.4.2 Wetlands and Aquatic Habitats 

Cottonwood-Willow Riparian 
Vegetation communities dominated by Fremont cottonwood (Populus fremontii ssp. 
fremontii) and various species of willow (Salix spp.) are typically found on floodplains, 
riparian areas, and low-gradient depositions along the banks of rivers, seeps, and streams 
where soils are intermittently flooded. Cottonwood communities in the Folsom DS/FDR 
Action area contain elements of both great valley cottonwood riparian forests and willow 
scrub described by Holland (1986) and the Fremont cottonwood series and mixed willow 
series described by Sawyer and Keeler-Wolf (1995). 

Freshwater Marsh 
Freshwater marsh communities within the Folsom DS/FDR Action area were wetland 
communities fed by seeps or springs and are permanently to semi-permanently flooded. The 
dominant species was cattail (Typha latifolia). The most applicable vegetation community 
described in the literature is coastal and valley freshwater marsh, a community dominated by 
perennial, emergent monocots including bulrush (Scirpus spp.) and cattail (Typha spp.) 
(Holland 1986). 

Riparian Vegetation within the Reservoir Fluctuation Zone 
Scattered stands of willow and other woody vegetation are present within the reservoir 
fluctuation zone in the Folsom DS/FDR Action area. Several categories were observed 
within this general vegetation type, but were not mapped separately due to intergradation of 
types. 

Gooding’s Willow 
This seasonal wetland community is created by mature Gooding’s willow (Salix goodingii) 
trees that reached an average height of 30 feet. These communities were generally present 
within 100 to 200 feet from the OHWM within the heavily vegetated portion of the shore. 
Understory species were common herbaceous species including Bermuda grass (Cynodon 
dactylon), spiny cocklebur (Xanthium strumarium) and rushes (Juncus sp.). 
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Mixed Riparian Areas within the Reservoir Fluctuation Zone 
Areas occupied by this community were generally associated with depressions, or riparian 
areas within the reservoir fluctuation zone. These areas appeared to be frequently inundated 
and also likely received overland flow from upland areas. Species present include rushes, 
buttonwillow (Cephalanthus occidentalis), seep monkey flower (Mimulus guttatus) and other 
common species. 

Shrub Willow within the Reservoir Fluctuation Zone 
Willow shrubs (Salix sp.) dominated certain areas at the very lowest elevations of the shore. 
These areas are frequently inundated and had saturated soil conditions. This depauperate 
shrub was generally the only species present in these areas. 

Seasonal Wetlands 
Seasonal wetland communities were observed both inside and outside of the reservoir-
influenced zone. The majority of wetland areas within the Folsom DS/FDR Action area were 
considered seasonal. These communities are exposed to wetland hydrology for a limited 
period of time, though it may be for sufficient duration to show indicators of wetland soil and 
hydrology and to seasonally host hydric vegetation. Much of this area, however, does not 
meet all three wetland criteria. Following is a description of the various types of seasonal 
wetland communities observed in the Folsom DS/FDR Action area. However, because of 
overlap in the types, they are not mapped separately. 

Seasonal Depressions within the Reservoir Fluctuation Zone 
Areas occupied by this community were generally associated with depressions, or riparian 
areas within the area influenced by the reservoir. These areas appeared to be frequently 
inundated and also likely received overland flow from upland areas. Species present include 
rushes, seep monkey flower (Mimulus guttatus) and other common species. These areas are 
mapped as jurisdictional seasonal wetlands. 

Seasonal Wetland Slope Areas within the Reservoir Fluctuation Zone 
This seasonal wetland community was by far the most common vegetation community below 
the OHWM of the reservoir. Dominant species included Bermuda grass, sand spurrey 
(Spergularia spp.), rough cocklebur, and rushes, with each species alternating in dominance, 
depending on the site conditions. Rushes and rough cocklebur appeared to dominate the more 
mesic sites and depressions while Bermuda grass and sand spurrey were more common in the 
drier areas. However, areas with this type of vegetation below the OHWM frequently did not 
meet all three wetland criteria, and most have been mapped as jurisdictional other waters of 
the U.S. (fluctuation zone). 
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Seasonal Depressions and Seasonal Riparian Areas Outside the Reservoir Fluctuation 
Zone 
Seasonally wet areas in the Folsom DS/FDR Action  area outside the reservoir fluctuation 
zone were also surveyed. These communities receive water from seeps, drainages and from 
direct precipitation. Some areas were confined to a distinct channel, but one area with uneven 
terrain and a partly-exposed bedrock outcrop had what appeared to be seasonal ponding. 
Dominant species included pointed rush (Juncus oxymeris), Baltic rush (Juncus balticus), 
and often scattered willow and cottonwood. During the dry season, these areas support 
annual upland vegetation such as non-native brome grasses (Bromus spp.) and other forbs. If 
all three criteria were met, these areas were mapped as jurisdictional seasonal wetlands or 
jurisdictional riparian wetlands. 

Reservoir Shoreline Fluctuation Zone: Barren Areas 
The reservoir shoreline fluctuation zone occurred between the 425-foot and 466-foot 
elevations, which corresponded with the minimum and maximum pool volumes for the 
reservoir. Barren areas within this zone were generally devoid of vegetation, or hosted less 
than 10 percent cover. Areas of deep sand and rock were prevalent in this zone. This area 
was mapped as jurisdictional other waters of the U.S. 
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3.0 METHODS 
This section describes the following: 1) the parameters used to determine potential 
jurisdictional wetlands and other waters of the United States based on the Corps' Wetland 
Delineation Manual (USACE 1987) and written guidance as provided in the 1997 (33 CFR 
328) and, 2) the field methods used to apply these parameters. 

3.1 Corps Parameters 

Three parameters (vegetation, soils and hydrology) are used by the Corps to determine 
jurisdictional wetlands. A summary of these parameters is presented below. 

3.1.1 Hydrophytic Vegetation 
Hydrophytic vegetation is defined in the Corps’ Wetland Delineation Manual (USACOE 
1987) as "macrophytic plant life that occurs in areas where the frequency and duration of soil 
saturation produce permanently or periodically saturated soils of sufficient duration to exert a 
controlling influence on the plant species present."  For a site to be defined as supporting 
hydrophytic vegetation, the dominant plant species must be species that, by virtue of 
physiological and reproductive adaptations, are adapted to wetland inundation or saturated 
soils. Table 3-1 provides a listing of plant categories and their indicator status (i.e., 
probability of occurrence in wetlands). 

3.1.2 Hydric Soils 
Hydric soils are defined as soils that are saturated, flooded, or ponded long enough during the 
growing season to develop anaerobic conditions in the upper part (SSS 1997). These soils 
usually support hydrophytic vegetation. 

3.1.3 Wetland Hydrology 
The driving force creating wetlands is "wetland hydrology"; that is, permanent or periodic 
inundation, or soil saturation, for a significant period (usually a week or more) during the 
growing season. Wetland hydrology refers to the hydrologic regime of an area that is 
periodically inundated, or the soils of which are saturated to the surface, at some time during 
the growing season. Ponded or standing water for seven or more days indicates wetland 
hydrology. 
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Table 3-1. Indicator Codes for Plant Species 
 

INDICATOR CATEGORY CODE DESCRIPTION 

Obligate Wetland Plant OBL Occurs almost always (estimated probability >99%) under 
natural conditions in wetlands. 

Facultative Wetland Plant FACW Usually occurs in wetlands (estimated probability 67% to 
99%), but occasionally found in non-wetlands. 

Facultative Plant FAC Equally likely to occur in wetlands or non-wetlands 
(estimated probability 34% to 66%). 

Facultative Upland Plant FACU Usually occurs in non-wetlands (estimated probability 67% 
to 99%), but occasionally found in wetlands (estimated 
probability 1% to 33%). 

Obligate Upland Plant UPL Occurs in wetlands in other regions, but almost always 
occurs (estimated probability >99%) under natural 
conditions in non-wetlands in the region specified. 

No Indicator NI Insufficient information was available to determine an 
indicator status.  

 
+ indicates increased probability of occurrence in wetlands 
-  indicates decreased probability of occurrence in wetlands 
 

3.2 Field Methods 

The methods used in the delineation of potential jurisdictional wetland areas at the Folsom 
DS/FDR Action  site are consistent with those 1) outlined in the Corps’ Wetlands Delineation 
Manual (1987) and subsequent comments and 2) outlined in the National Food Security Act 
Manual (1996) and its amendments. Standard methods were employed to obtain data on the 
vegetation, soils and hydrology at the Folsom DS/FDR Action  site. 

3.2.1 Initial Identification of Wetlands 
Initial identification of potential wetlands was based on a review of an ortho-rectified 
photograph of the study area. Field observations confirmed the potential presence of potential 
wetlands and other waters of the United States in the study area 
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3.2.2 Selection of Sample Sites 
On November 16, 17, and 18, 2005, a wetland delineation of the potential jurisdictional 
wetland areas within the OHWM of Folsom Reservoir was conducted by ENTRIX staff 
(Gretchen Lebednik, botanist, Keven Ann Colgate, biologist, Jelica White, biologist, and Dan 
Chase, biologist). Additional studies were conducted on January 11 and 12, 2006 (Keven 
Ann Colgate, biologist, Jelica White, biologist), August 1 and 2, 2006 (Gretchen Lebednik, 
botanist, Coralie Dayde, ecologist), and September 12, 2006 (Gretchen Lebednik, botanist, 
Sara Ebrahim, biologist). Twenty-three transects were spaced around the reservoir in the 
study area. Ten transects were located at potential wetland locations in the study area outside 
the reservoir. (see Attachment B). One exterior transect has been excluded as not part of the 
study area. The area below the Left Wing Dam had recently been delineated by USFWS. 
That portion of the Folsom DS/FDR Action area was not included in this study. 

3.2.3 Hydrophytic Vegetation 
At each site, the vegetation in five-foot radius was identified (all dominant vegetation was 
herbaceous). Hydrophytic vegetation was considered to be present if more than 50 percent of 
the dominant species had a wetland indicator status of FAC, FACW, or OBL. At locations 
that had more than one stratum, more than 50 percent of the dominant species in each stratum 
must have a wetland indicator status of FAC, FACW, or OBL for the vegetation at that site to 
be considered hydrophytic. The indicator status of each species was obtained from the 
National List of Plant Species that Occur in Wetlands: California (USFWS 1988), which is 
summarized in Table 3-2. The taxonomy of plants is based on Hickman (1993). 
 
Table 3-2. Wetland Plant Species Observed within the Folsom DS/FDR Action Area. 
 

GENUS SPECIES COMMON NAME INDICATOR STATUS 
(REGION 0) 

Aesculus californica California buckeye NL 

Baccharis pilularis coyotebrush NL 

Bromus sp. brome grass NL 

Cardamine hirsuta  NL 

Carduus pycnocephalus Italian plumeless thistle NL 

Centaurea solstitialis yellow star thistle NL 

Cephalanthus occidentalis var. californicus California buttonwillow OBL 

Cynodon dactylon Bermuda grass FAC 

Cynosurus echinatus bristly dogstailgrass NL 

Cyperus eragrostis tall flatsedge FACW 

Eleocharis sp. spikerush OBL - FACW 
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GENUS SPECIES COMMON NAME INDICATOR STATUS 
(REGION 0) 

Epilobium brachycarpum autumn willowweed NL 

 

Table 3-2. Wetland Plant Species Observed within the Folsom DS/FDR Action Area. 
(continued) 

 

GENUS SPECIES COMMON NAME INDICATOR STATUS 
(REGION 0) 

Epilobium ciliatum hairy willowherb FACW 

Eremocarpus setigerus turkey mullein NL 

Erodium cicutarium redstem stork's bill NL 

Eryngium aristulatum coyote thistle OBL 

Euthamia occidentalis western goldenrod OBL 

Festuca sp. red fescue FAC 

Foeniculum vulgare fennel, sweet fennel FACU 

Geranium molle dovefoot geranium NL 

Gnaphalium palustre western marsh cudweed FACW     

Heterotheca grandiflora telegraphweed NL 

Hirschfeldia incana shortpod mustard, summer 
mustard NL 

Hordeum murinum  NL 

Hypericum perforatum Klamath weed NL 

Juncus balticus Baltic rush OBL 

Juncus oxymeris pointed rush FACW 

Juncus sp. rush FAC to OBL 

Lythrum hyssopifolium loosestrife FACW 

Marrubium vulgare horehound FAC 

Mimulus guttatus seep monkeyflower OBL 

Nicotiana glauca tree tobacco FAC 

Pinus sabiniana foothill pine, grey pine NL 

Plantago lanceolata narrowleaf plantain FAC- 

Poa annua annual bluegrass FACW- 

Polypogon monspeliensis annual rabbit's-foot grass FACW+ 

Populus fremontii ssp. fremontii Fremont's cottonwood FACW     
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GENUS SPECIES COMMON NAME INDICATOR STATUS 
(REGION 0) 

Quercus douglasii blue oak NL 

Quercus lobata California white oak FAC+ 

Quercus wislizenii interior live oak NL 
 
Table 3-2. Wetland Plant Species Observed within the Folsom DS/FDR Action Area. 

(continued) 
 

GENUS SPECIES COMMON NAME INDICATOR STATUS 
(REGION 0) 

Rorippa nasturtium-aquaticum water cress OBL 

Rubus discolor Himalayan blackberry FACW* 

Rumex crispus curly dock FACW- 

Rumex pulcher fiddle dock FAC+ 

Salix gooddingii Goodding's black willow OBL 

Salix sp. willow FAC to OBL 

Spergularia sp. sand-spurrey FAC- to NL 

Typha latifolia broadleaf cattail OBL 

Xanthium strumarium rough cocklebur FAC + 
Sources: USFWS 1988, Hickman 1993 
Notes: 
Obligate Wetland (OBL). Occur almost always (probability >99 percent) under natural conditions in wetlands. 
Facultative Wetland (FACW). Usually occur in wetlands (probability 67 to 99 percent), but occasionally 
found in non wetlands. 
Facultative ( FAC). Equally likely to occur in wetlands or non wetlands (estimated probability 34 to 66 
percent). 
Obligate Upland (UPL). Occur in wetlands in another region, but occur almost always (probability >99 
percent) under natural conditions in non wetlands in the region specified 
No Indicator (NI). Insufficient information available to determine indicator. 
Not Listed (NL). Not included in the National List of Plant Species. This generally denotes an upland species 
that was not considered during the formation of the National List. 

3.2.4 Hydric Soils 
Due to wetness during the growing season, hydric soils usually develop certain morpho-
logical properties that can be readily observed in the field. Prolonged anaerobic soil 
conditions typically lower the soil redox potential and cause a chemical reduction of some 
soil components, mainly iron oxides and manganese oxides. This reduction affects solubility, 
movement, and aggregation of these oxides. Reduction is reflected in the soil color and other 
physical characteristics that are usually indicative of hydric soils. 
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In order to examine the soil, a soil pit was excavated to a depth of 16 inches at most sample 
sites. Where the soil was extremely compacted, or some other impermeable material (i.e., rip-
rap) was encountered, shallower pits were dug. The soil chroma for each soil pit was 
characterized by the appropriate Munsell soil color chart (Munsell Color 1994). Each soil 
sample was described by its Hue notation of color, which indicates its relation to red, yellow, 
green, blue, and purple; its Value notation, which indicates lightness; and its Chroma 
notation, which indicates its departure from a neutral color of the same lightness. Mottle 
color and abundance was also examined if mottles were present. Other soil parameters 
recorded were texture, structure and any indications of hydric conditions including odor, 
presence of organics, aquic moisture regime, and presence of concretions or other reducing 
conditions. 

3.2.5 Wetland Hydrology 
Numerous factors influence the wetness of an area including precipitation, stratigraphy, 
topography, soil permeability, and plant cover. The frequency and duration of inundation or 
soil saturation are important in separating wetlands from non-wetlands. Duration usually is 
the more important factor. Soil permeability, related to the texture of the soil, influences the 
duration of inundation and soil saturation. For example, clayey soils absorb water more 
slowly than sandy or loamy soils, and therefore have slower permeability, and remain 
saturated much longer. The type and amount of plant cover also affect both the degree of 
inundation and duration of saturated soil conditions. Excess water drains more slowly in 
areas of abundant plant cover, thereby increasing duration of inundation and soil saturation. 
Conversely, transpiration rates are higher in areas of abundant plant cover, which may reduce 
the duration of soil saturation. 

At each sample site, the depth to saturated soil in the excavated pit was measured as well as 
depth to free water in pit and depth of surface water if the site was significantly wet. Primary 
indicators, such as inundation, water marks, drift lines, sediment deposits, and drainage 
patterns were documented, and any secondary indicators of hydrology were noted. 

3.2.6 Wetland Determinations 
Those sites meeting the vegetation, hydrology, and soil criteria described above were 
considered potential jurisdictional wetlands. Those sites located within the ordinary high 
water mark (OHWM) of Folsom Reservoir were determined to be potential jurisdictional 
wetlands if the area met the hydric soil criterion and had a “prevalence of vegetation 
typically adapted for life in saturated soil conditions” (USACE 1987), or met the hydrophytic 
vegetation criteria described above and met the hydric soil criterion. Similarly, sites located 
within seasonally wet areas outside of the reservoir were considered wetlands if indicators of 
wetland hydrology, vegetation and soil were evident. 

The data collected were used to complete the data forms for normal and atypical wetland 
determinations, as specified in the Corps’ Wetlands Delineation Manual (1987). The 
completed data forms are included in Attachment C. 
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3.2.7 Other Waters of the United States 
If the vegetation criterion was not met, but clear indications of hydrology were present, the 
site was considered a potentially jurisdictional other waters of the United States. Other waters 
of the United States were delineated by estimating the Ordinary High Water Mark (OHWM) 
for Folsom Reservoir within the Folsom DS/FDR Action boundaries and mapping the areas 
that lie below this elevation. The OHWM of Folsom Reservoir is considered to be at the 466-
foot elevation, which corresponds to the elevation of the spillway and the maximum pool 
elevation of the reservoir. This elevation is marked by the “bathtub ring” at the upper edge of 
the reservoir shoreline. All areas below this elevation were considered jurisdictional, based 
on frequent inundation by the reservoir waters. 

Hydrologic indicators observed in the field included scour lines, benching, bank undercutting 
and/or slumping, shelving, and the presence of drift and debris. 
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4.0 FINDINGS 
This section describes the results of the wetland delineation and discusses the functions and 
values of the potential jurisdictional wetlands at the Folsom DS/FDR Action site. 

4.3 Wetlands Delineation 

The extent of possible jurisdictional waters of the United States, as defined under Section 
404 of the Clean Water Act and Section 10 of the Rivers and Harbors Act, within the 
boundaries of the Folsom DS/FDR Action mapped in this study is approximately 10,452 
acres (4,230 hectares), consisting of 11,058 acres (hectares) of other waters of the U.S. and 
30.3 acres (hectares) of various types of wetlands. The results of the wetland delineation are 
shown in Table 4-1 and Attachment B. 

Table 4-1. Potential Jurisdictional Waters of the U.S. in the Folsom DS/FDR Area. 

Unit Category Acres 

Riparian 15.7 

Seasonal Wetland 1.0 

Other Waters of the U.S. (Fluctuation 
zone) 

734 

 

 

Folsom Reservoir 

Other Waters of the U.S. 10,310 

American River below Dam Other Waters of the U.S. 9.3 

OR1 Seasonal wetland 3.3 

Seasonal wetland 0.9 
OR2 

Riparian (willow) 7.3 

OR3 Seasonal wetland 0.03 

Seasonal wetland 0.1 
OR4 

Other Waters of the U.S. 1.7 

Riparian (willow/cottonwood) 2.0 OR5 
Other Waters of the U.S. 0.6 

Freshwater Marsh 0.9 OR6 
Other Waters of the U.S. 2.0 

Total Acres Other Waters of the U.S. 11,058 

 Riparian 25.0 

 Seasonal Wetland 5.3 

 Freshwater Marsh 0.9 
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4.3.1 Seasonal Wetlands 
Seasonal wetlands cover much of the reservoir shoreline within the boundaries of the 
OHWM. However, most of this area does not meet all three criteria. 

Vegetation in these wetlands is dominated by Bermuda grass (FAC), rush (FACW), and 
sand-spurrey, although numerous other species are also found in this area (Table 3-2). 

Soils in these areas on the east side of the reservoir generally exhibit low chromas and 
mottles. 

Hydrologic indicators vary, but include saturation in the upper twelve inches, oxidized root 
channels in the upper 12 inches, drift lines, drainage patterns in wetlands, and the FAC-
neutral test. 

A total of 1.0 acre (0.4 hectare) of seasonal wetlands was delineated as jurisdictional waters 
of the U.S. 

4.3.2 Freshwater Marsh 
Most freshwater marsh in the Folsom DS/FDR Action area was inundated at the time of the 
survey. 

Freshwater marsh in the Folsom DS/FDR Action area is dominated by obligate wetland 
species such as cattails. 

Because these areas were inundated, soil pits were not dug, and no soil data were recorded. 

The primary hydrologic indicator was inundation. 

The total area of freshwater marsh mapped within the Folsom DS.FDR Action Area was 
0.9 acre (0.36 hectare). 

4.3.3 Riparian Wetlands 
Most of the riparian wetlands were mapped along the fluctuation zone of the reservoir 
shoreline and were generally dominated by willows. Riparian wetlands in the Folsom 
DS/FDR Action area outside the reservoir area represented by willow or cottonwood and 
willow stands. 

Soils in these areas on the east side of the reservoir generally exhibit low chromas and 
mottles. 

The primary hydrologic indicators were the OHWM of the reservoir and channel features. 

The total area of riparian wetlands meeting mapped within the Folsom DS/FDR Action Area 
that met jurisdictional criteria was 25.0 acres (10.1 hectares). 
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4.4 Other Waters of the U.S. 

Other Waters of the U.S. mapped by this study in the Folsom DS/FDR Action area include 
the portions of Folsom Reservoir that did not meet all three wetland criteria, as well as a few 
channels downstream from the dams and dikes. For the Folsom Reservoir, the boundary is 
the OHWM. Jurisdictional channels were identified where a defined bed and bank was 
present and a connection to jurisdictional water was evident. 

10,310 acres (4,172 hectares) of other waters of the U.S. were mapped within the Folsom 
DS/FDR Action Area below the fluctuation zone for Folsom Reservoir, and 734 acres (297 
hectares) of other waters of the U.S. were mapped as fluctuation zone. On the American 
River downstream from Folsom Dam, 9.3 acres (3.8 hectares) of other waters of the U.S. are 
part of the Action area. An additional 4.3 acres (1.7 hectares) of other waters of the U.S. were 
mapped outside of Folsom Reservoir. 
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5.0 DISCUSSION 

5.1 Potential Impacts 

In addition to the areas mapped by this study, USFWS has mapped 0.24 acre (0.10 hectare) 
of seasonal wetlands and 0.98 acre (0.39 hectare) of swale/drainage below the Left Wing 
Dam. Activities conducted as part of the Folsom DS/FDR Action could result in impacts to 
up to 5.54 acres (2.24 hectares) mapped as jurisdictional seasonal wetland, 0.9 acre 
(0.36 hectare) mapped as jurisdictional freshwater marsh, 0.98 acre (0.39 hectare) mapped as 
swale/drainage, and 13.0 acres (5.3) hectares) mapped as other waters of the U.S. that lie 
outside the reservoir. Because there are areas below the reservoir’s OHWM that meet all 
three criteria for jurisdictional wetlands, impacts within the reservoir could range from 16.8 
acres (6.8 hectares) of jurisdictional wetlands and 11,044 acres (4,469 hectares) of other 
waters of the U.S. if all of these wetlands are jurisdictional wetlands, to 11,053 acres (4,473 
hectares) of other waters of the U.S. if all of these vegetated areas are determined to be other 
waters of the U.S. 
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ATTACHMENT A. TOPOGRAPHIC MAPS OF THE FOLSOM DS/FDR ACTION AREA 
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